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Appendices 

Please refer to the separate appendices as follows: 

• Appendix A – Renewable Technology Considerations 

• Appendix B – CO2 Emission Factors 

• Appendix C – Air Source Heat Pump Documentation 

• Appendix D – Site Compliance Report  

• Appendix E – Sample SAP/SBEM Results 

• Appendix F – PV Specification 
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Appendix A – Renewable Technology Considerations 

Combined Heat and Power 

CHP is the concurrent generation of both thermal (heat) energy and power 
(electricity) from one single source, usually natural gas. The power is generated 
via a reciprocating engine or turbine and generator and the thermal energy is 
recovered from the hot exhaust gases. The London Plan’s Energy Hierarchy 
identifies combined heat and power (CHP) as a method of producing heat and 
electricity with much lower emissions than separate heat and power. The CHP 
would be implemented as part of a development wide heat network, comprising 
CHP supplemented by alternative heat sources such as gas boilers. 

The implementation of a CHP strategy should be decided according to good 
practice design. Key factors to be considered for the efficient implementation of 
the CHP system are: 

• Development with high heat demand load for the majority of the year. 

• CHP operation based on maximum heat load for minimum 10 hours per 
day. 

• CHP operation at maximum capacity of 90% of its operating period. 
 

To ensure that CHP is financially viable it is essential that the unit is selected to 
meet the base heat load and that this load is maintained over a large proportion 
of the day to ensure that the additional costs (maintenance) associated with 
running a CHP unit can be recovered. 

The need to run the CHP plant, as far as possible continuously makes the 
building load profile of prime importance when reviewing the viability of such 
solutions and in particular the summer time heat load profile. CHP systems only 
make financial sense to operate when the waste heat associated with 
generating the electricity is usefully used. To enable the CHP plant to run 
continuously when it is operating, a thermal store is often used so that excess 
CHP capacity can be used to generate hot water for use at a later time. 

For this scheme the CHP has been discounted as it is no longer a viable 
technology with the new SAP10 carbon factors and the GLAs guidance. 

Wind Energy 

Wind energy is the energy captured by wind turbines and harnessed to generate 

electricity. There are two types of wind turbines, the horizontal axis turbine and 

the vertical axis turbine. Most of the wind turbines used for electricity generation 

are horizontal axis turbines. Wind turbines can be found in many sizes and 

outputs, from small battery charging turbines (say a rotor diameter of 1 or 2 

metres with an output of a few hundred Watts) to the largest machines used to 

supply electricity to the grid (Rotor diameters in excess of 70m and output powers 

of over two MW). Wind turbines can be grid-connected in the same way as 

photovoltaic panels.  

Due to buildings obstructing the path of wind within built environments the wind 

within urban areas is generally very turbulent. Wind in inner-city environments is 

usually gusty and at low speeds. Large scale wind turbines need a considerable 

wind speed to even start operating and should be installed on the ground and 

therefore the use of large wind turbines is not deemed possible for this site. 

Small-scale wind turbines are more common in an inner-city environment; 

however, it has been shown that these wind turbines are not particularly effective 

unless installed above the surrounding buildings.  

There are two main concerns with wind turbines, the aesthetic considerations 

and the limited output in an urban environment. It is considered that in this 

location the visual impact of even a modest-sized unit would be unacceptable and 

the buildings nearby would create unsatisfactory wind conditions therefore Wind 

Energy is considered unsuitable for the scheme.  



Astir – 156 West End Lane 
Energy Strategy 
 

FHP Energy Strategy.docx  

Solar Thermal Energy 

Solar energy is the harnessing of energy from sun light and using it to raise the 
temperature of water. This is generally via a flat plate or evacuated tubes 
located on the roof space and orientated towards the sun. 

Depending on the type of solar collector used, the weather conditions, and the 
hot water demand, the temperature of the water heated can vary from tepid to 
nearly boiling. Most solar systems are meant to furnish 20 to 85% of the annual 
demand for hot water, the remainder being met by conventional heating 
sources, which either raise the temperature of the water further or provide hot 
water when the solar water heating system cannot meet demand. 

Allocation of the hot water to specific dwellings from the solar thermal hot 
water system is difficult on multiple dwelling buildings and is more suited to 
individual dwellings such as houses. There would also be a requirement for a 
large central water store increasing plant space within the building, therefore 
this technology has been discounted. 

Bio Energy 

In the UK at present the commercial bio-fuels that can be used in the context of 

emissions reduction are confined to either wood pellets or wood chips (biomass) 

or in special cases glycerine for CHP. Bio-diesel is not an acceptable fuel as it is 

easily replaced by petro-diesel so does not qualify under the applicable 

regulations. 

Biomass is available from materials derived from biological sources. Biomass is 

any organic material which has stored sunlight in the form of chemical energy. As 

a fuel it may include wood, wood waste, straw, manure, sugar cane, and many 

other by products from a variety of agricultural processes. Energy from biomass 

is produced by burning organic matter. Biomass is carbon-based so when used as 

fuel it also generates carbon emissions. However, the carbon that is released 

during combustion is equivalent to the amount that was absorbed during growth, 

and so the technology is carbon-neutral. 

Biomass is dependent on a large store on site for the fuel and a requirement for 

regular deliveries to maintain fuel levels. Due to these requirements biomass is 

not deemed economic to the development. The burning of the fuels also gives off 

large quantities of NOx and this is judged to be unacceptable in this location and 

has been discounted for his and other practical constraints associated with this 

type of system. 

Geothermal Energy (Ground Source Heat Pumps) 

Geothermal energy is the heat from the Earth. It's clean and sustainable. 

Resources of geothermal energy range from the shallow ground to hot water and 

hot rock found a few miles beneath the Earth's surface. Almost everywhere, the 

shallow ground or upper 10 feet of the Earth's surface maintains a nearly constant 

temperature between 10° and 16°C. GSHPs can tap into this resource to heat and 

cool buildings. A GSHP consists of a heat pump, distribution system and a heat 

exchanger-a system of pipes buried in the shallow ground near the building. In 

the winter, the heat pump removes heat from the heat exchanger and pumps it 

into the indoor air delivery system. In the summer, the process is reversed, and 

the heat pump moves heat from the indoor air into the heat exchanger. The heat 

removed from the indoor air during the summer can also be used to provide a 

free source of hot water. 

Ground source energy can be gathered via horizontal ground loops, vertical bore 

holes or pipework within the building’s piles. Horizontal ground loops require a 

large surface area, which is not available on the site and bore holes are not 

considered cost effective for the project it has therefore been discounted. 
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Micro-Hydroelectricity 

Large hydroelectric schemes are important energy sources in many countries, 

although in the UK only 0.8% of the electricity demand is produced in this way, 

mainly because there are very few suitable sites. The Government estimates that 

if all the rivers and streams in the UK could be harnessed the output would still 

only be 3% of the total demand, so while local schemes can be important, 

strategically, this is one of the less important technologies. 

Micro-hydro is the term used for very small schemes, although it is applied to any 

scheme producing less than 1 MW. On-site micro-hydro is clearly totally 

dependent on the availability of a suitable river or stream that could be utilised 

in an environmentally acceptable way, and produce a worthwhile output, and 

such availability is so limited in typical urban sites as to make this a technology 

generally of no relevance. 

The extraction of energy from flowing water will, by definition, reduce its velocity 

and change water levels, and introducing such changes even to a canalised urban 

river can have both upstream and downstream impacts. And where the site has a 

natural ecology the local impacts can be far greater and the necessary mitigation 

difficult to achieve. So, in conclusion, the most likely instance where a micro-

hydro installation might be possible is one where an existing or historical site can 

be utilised, but these are very rare. 

Micro-Hydroelectricity is clearly not suitable for this development. 
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Appendix B – CO2 Emission Factors 

The GLA has decided that from January 2019 and until central Government 

updates Part L with the latest carbon emission factors, planning applicants are 

encouraged to use the SAP10 emission factors for referable applications when 

estimating CO2 emission performance against London Plan policies. This will 

ensure that the assessment of new developments better reflects the actual 

carbon emissions associated with their expected operation. This approach will 

remain in place until Government adopts new Building Regulations with updated 

emission factors. The timeline for this has not been confirmed but Part L is now 

in consultation.  

 

Fuel CO2 emission factor kgCO2/kWh 

Natural gas  0.210 

Grid supplied electricity  0.233 

Grid displaced electricity 0.233 
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Appendix C – Air Source Heat Pump Documentation 

The following documents are included to support the inclusion of the air source 

heat pumps: 

• Air Source Heat Pump Documentation 

 

  



5no CAHV 43kW Heat Pump + Gas Boiler

Megan De Nysschen

* Notional building with gas boiler

+39%

Heat Pump 

Carbon Footprint (kg/CO2)

‐54%
Primary Energy kWh

‐40%

Annual Heat Demand

746,039 kWh
Site Temperatures

Flow:  60°C

Return:  30°C

Operating Cost (£)

Max Outlet Temperature

51°C

Heat Pump Share

70%
COP & SCOP

SCOP  = 3.1

SAP 10.1

Comparison with Notional Building

Proposal

Assessor 

Source of emission factors:

Headlines

1 Thames

Project Region:

Heat Pump Sizing Assessment
Project Ref SAV/HP/114544/RS(MD)/09 Nov 2021

Project Name West End Lane 156 (Rev 5)
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Number of 43 kW CAHV heat pumps

Minimum HP Thermal Store Capacity

Type of Building

Data reference

1.0 Summary of Usage:

746,039 kWh See Appendix Table 1

60°C

30°C

51°C

3.87 p/kWh As PCDB Fuel prices (From January 2021)

18.9 p/kWh As PCDB Fuel prices (From January 2021)

1.1 CO2 Emission Factors used:

Source of emission factors used SAP 10.1

CO2 Emmission Factor for Gas 0.210 kg CO2/kWh

CO2 Emission factor for Grid Electricity 0.146 kg CO2/kWh

2.0 Carbon Footprint Comparison:

Carbon reduction due to proposed Heat Pump: 87 tonnes (compared with notional building)

86,849 / 159,378 = 54% reduction

Electricity tariff

Report

BRUKL & SAP data from FHP Energy Strategy - Appendices dated 
October 2021 Ref 0001-L-FHP-DES-058-0001 Rev 4-P4. Data taken 
from 'Be Green' iterations of BRUKL & SAP

Annual heat demand

Site flow temperature

Site return temperature

Heat pump flow temperature

NOTE: This assessment is specific to the CAHV Heat Pump only - As supplied by SAV Systems

5

2000 litres

Multi-residential & Mixed Commercial

Gas tariff

(See Appendix Table 6)

159,378 kg CO₂ pa

72,529 kg CO₂ pa

86,849 kg CO₂ pa

(See Appendix Table 3)

Reduction
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Notional Building
(Gas Boiler)
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3.0 Energy Cost Comparison:

Energy cost increase due to proposed Heat Pump: £11,497 (compared with notional building)

£11,497 / £29,371 = 39% increase

4.0 Primary Energy Comparison:

Primary Energy reduction due to proposed Heat Pump: 339,297 kWh (compared with notional building)

339,297 / 857,603 = 40% reduction

5.0 Heat Pump Share Of Heat

Boiler Heat Share 30.0%

Heat Pump Share

746,039 kWh paBuilding Heat Demand

Heat Pump Output
522,227 kWh pa

(See Appendix Table 2)

223,812 kWh pa
(See Appendix Table 2)

70.0%

Boiler Heat Output

£29,371

(See Appendix Table 6)

Notional Building
(Gas Boiler)

(See Appendix Table 4)

Increase £11,497

£40,868
Heat Pump Solution

Reduction 339,297 kWh pa

857,603 kWh pa

(See Appendix Table 6)

Heat Pump Solution
518,307 kWh pa

(See Appendix Table 5)

Notional Building
(Gas Boiler)
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6.0 Seasonal Coefficient of Performance - SCOP

COP = Instantaneous

SCOP* = Seasonal

* or SPF - Seasonal Performance Factor

7.0 Appendix

3.08
See Appendix Table 2

= Power In / Power Out

= Energy In / Energy Out

Heat Pump SCOP
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TABLE 1 ‐ Heating & DHW Demands
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Project Space Heating Demand kWh 35,218 31,086 32,754 29,510 29,027 26,091 25,204 27,454 27,343 30,593 32,163 34,420

Project DHW Demand kWh 62,765 46,251 34,787 15,875 4,892 24,375 22,587 25,919 26,228 15,980 40,809 64,707

Total Heat Demand kWh 97,983 77,338 67,541 45,385 33,919 50,465 47,791 53,373 53,571 46,573 72,972 99,127

TABLE 2 ‐ Heat Pump / Boiler Share
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Project Heat Demand kWh 97,983 77,338 67,541 45,385 33,919 50,465 47,791 53,373 53,571 46,573 72,972 99,127

Heat Pump Heat Output kWh 68,588 54,136 47,279 31,770 23,743 35,326 33,453 37,361 37,500 32,601 51,081 69,389

COP 2.71 2.71 2.91 3.13 3.30 3.65 3.80 3.77 3.58 3.27 3.00 2.79

Heat Pump Energy Input (Electric) kWh 25,300 19,967 16,274 10,149 7,184 9,683 8,806 9,914 10,478 9,957 17,020 24,877

Supplimentary Boiler Heat Output kWh 29,395 23,201 20,262 13,616 10,176 15,140 14,337 16,012 16,071 13,972 21,892 29,738

Boiler Efficiency 98% 98% 98% 98% 98% 98% 98% 98% 98% 98% 98% 98%

Boiler Energy Input (Gas) kWh 29,903 23,603 20,613 13,851 10,352 15,401 14,585 16,289 16,349 14,214 22,270 30,252

Share Of Heat From Heat Pump 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70% 70%

Share Of Heat From Boiler 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30% 30%

TABLE 3 ‐ CO2 Calculations
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Heat Pump Energy Input (Electric) kWh 25,300 19,967 16,274 10,149 7,184 9,683 8,806 9,914 10,478 9,957 17,020 24,877

CO2 Factor Electric 0.163 0.160 0.153 0.143 0.132 0.120 0.111 0.112 0.122 0.136 0.151 0.163

Carbon Emission for  Heat Pump kg CO2 4,124 3,195 2,490 1,451 948 1,162 978 1,110 1,278 1,354 2,570 4,055

Boiler Energy Input (Gas) kWh 29,903 23,603 20,613 13,851 10,352 15,401 14,585 16,289 16,349 14,214 22,270 30,252

CO2 Factor Gas 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210

Carbon Emission for Gas Boilers kg CO2 6,280 4,957 4,329 2,909 2,174 3,234 3,063 3,421 3,433 2,985 4,677 6,353

Carbon Emission for Proposal kg CO2 10,404 8,151 6,819 4,360 3,122 4,396 4,040 4,531 4,712 4,339 7,247 10,408

TABLE 4 ‐ Energy Cost Calculations
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Heat Pump Energy Input (Electric) kWh 25,300 19,967 16,274 10,149 7,184 9,683 8,806 9,914 10,478 9,957 17,020 24,877

Fuel Tariff for Heat Pump Electric p/kWh 18.90 18.90 18.90 18.90 18.90 18.90 18.90 18.90 18.90 18.90 18.90 18.90

Heat Pump Energy Cost £4,782 £3,774 £3,076 £1,918 £1,358 £1,830 £1,664 £1,874 £1,980 £1,882 £3,217 £4,702

Boiler Energy Input (Gas) kWh 29,903 23,603 20,613 13,851 10,352 15,401 14,585 16,289 16,349 14,214 22,270 30,252

Fuel Tariff for Boiler Gas p/kWh 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87

Boiler Energy Cost £1,157 £913 £798 £536 £401 £596 £564 £630 £633 £550 £862 £1,171

Energy Cost for Proposal £5,939 £4,687 £3,873 £2,454 £1,758 £2,426 £2,229 £2,504 £2,613 £2,432 £4,079 £5,873

Year

360,864

169,611

Year

169,611

746,039

Year

746,039

0.210

47,813

72,529

Year

0.146

24,716

227,682

223,812

227,682

227,682

3.87

£8,811

£40,868

70%

30%

385,175

522,227

3.08

18.90

£32,057

169,611



8.0 References

TABLE 5 ‐ Primary Energy Calculations
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Heat Pump Energy Input (Electric) kWh 25,300 19,967 16,274 10,149 7,184 9,683 8,806 9,914 10,478 9,957 17,020 24,877

Primary Energy Factor Electric 1.602 1.593 1.568 1.530 1.487 1.441 1.410 1.413 1.449 1.504 1.558 1.604

Primary Energy Input for Heat Pump kWh 40,531 31,807 25,517 15,528 10,683 13,953 12,417 14,009 15,183 14,976 26,518 39,903

Boiler Energy Input (Gas) kWh 29,903 23,603 20,613 13,851 10,352 15,401 14,585 16,289 16,349 14,214 22,270 30,252

Primary Energy Factor Gas 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130

Primary Energy Input for Gas Boilers kWh 33,791 26,671 23,293 15,652 11,697 17,404 16,481 18,406 18,475 16,061 25,165 34,185

Primary Energy for Proposal kWh 74,322 58,478 48,810 31,180 22,381 31,356 28,898 32,415 33,657 31,037 51,683 74,089

TABLE 6 ‐ Notional Building
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

 Boiler Heat Output kWh 97,983 77,338 67,541 45,385 33,919 50,465 47,791 53,373 53,571 46,573 72,972 99,127

Boiler Efficiency 98% 98% 98% 98% 98% 98% 98% 98% 98% 98% 98% 98%

Boiler Energy Input Gas kWh 99,678 78,675 68,710 46,170 34,506 51,338 48,617 54,296 54,497 47,379 74,234 100,841

CO2 Factor Gas 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210 0.210

Carbon Emission for  Boilers kg CO2 20,932 16,522 14,429 9,696 7,246 10,781 10,210 11,402 11,444 9,950 15,589 21,177

Fuel Tariff for Boiler Gas p/kWh 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87 3.87

Boiler Energy Cost £3,858 £3,045 £2,659 £1,787 £1,335 £1,987 £1,881 £2,101 £2,109 £1,834 £2,873 £3,903

Primary Energy Factor Gas 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130 1.130

Primary Energy Input for  Boilers kWh 112,636 88,903 77,642 52,172 38,992 58,012 54,937 61,355 61,582 53,538 83,885 113,951 857,603

3.87

£29,371

0.210

159,378

1.13

746,039

758,941

257,281

518,307

Year

227,682

1.130

Year

169,611

1.539

261,026

Total DHW

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

180 35,217.96 31,086.47 32,754.48 29,510.31 29,026.69 26,090.77 25,204.05 27,454.48 27,342.78 30,593.29 32,162.94 34,420.27 360,864.48

Total Heating

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

180 62,765.39 46,251.14 34,786.98 15,874.90 4,892.49 0.00 0.00 0.00 0.00 15,980.04 40,809.23 64,706.61 286,066.78
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Appendix D - Site Compliance Report  

Be Lean Compliance 

  



Block Compliance WorkSheet: East Block

User Details

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP Software Version: Version: 1.0.5.12

Calculation Details

Dwelling DER TER DFEE TFEE TFA

EB1-01 18.25 19.07 55.5 58.6 81.9

EB1-02 19.61 21.44 53.6 56.5 50.1

EB1-03 17.04 17.84 50.3 50.4 76.8

EB1-04 16.2 17.33 46.1 46.2 72.7

EB1-05 16.03 17.13 45.1 45.5 72.9

EB1-06 17.72 19.17 45.1 44.4 50.4

EB1-07 18.14 19.08 53.4 54.4 69.7

EB1-08 18.56 19.79 54.7 57.2 69.9

EB1-09 19.93 21.58 54.5 57.1 49.7

EB1-10 17.48 18.91 51.2 54.3 75

E0-01 18.79 20.11 56 60.3 71

E0-02 18.74 19.71 49.8 47.9 50.4

E0-03 19.69 20.73 53.6 53.3 50.3

E0-04 17.15 18.72 52.8 56.5 83.6

E0-05 18.27 19.41 48.5 47 50.1

E0-06 15.29 17.48 35.3 37.1 50.2

E0-07 17.6 19.98 45.5 49.9 50.2

E0-08 19.92 20.89 56.8 57.2 55.3

E0-09 17.24 19.27 43.3 45.5 50.1

E0-10 14.93 16.77 32.8 32.5 50.3

E0-11 15.18 16.97 41.8 44.1 72.2

E0-12 14.65 16.51 39 41.6 71.1

E0-13 15.14 17.01 33.5 33.4 49.6

E0-14 15.32 17.22 35.4 36.2 51.9

E0-15 14.42 16.33 38.4 41.2 71.2

E0-16 15.4 17.75 42.5 46.7 70.1

Page 1 of 4Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com



Block Compliance WorkSheet: East BlockCont...

Dwelling DER TER DFEE TFEE TFA

E0-17 17.35 19.72 44.5 49 50.5

E0-18 18.83 20.19 50.4 51.3 50.5

E0-19 14.77 17.29 32.6 35.2 50.2

E0-20 16.94 19.78 42.2 48.2 50.2

E1-01 16.43 18.11 46.1 49.9 70.1

E1-02 16.43 17.79 39.2 37.7 49.8

E1-03 16.82 18.67 43 45.4 54.5

E1-04 13.62 16.19 34.5 38.6 70.1

E1-05 19.69 20.69 54.4 53.6 50.1

E1-06 15.17 17.47 34.8 37.3 50.3

E1-07 16.31 18.39 40 42 50.3

E1-08 17.11 19.74 43.5 48.2 50.8

E1-09 15.9 17.79 44.4 48.1 70.1

E1-10 15.16 16.92 34.9 34.5 52.6

E1-11 15.49 17.26 36 35.7 51.6

E1-12 13.77 15.49 36.5 38.3 76.7

E1-13 13.57 15.29 35.8 37.8 78.2

E1-14 16.04 17.8 37.7 37.4 49.5

E1-15 15.58 17.45 35.8 36.4 50.3

E1-16 13.98 15.7 36.6 38.7 73.1

E1-17 13.88 16.17 35.4 39.3 69.5

E1-18 15.7 17.93 36.7 39.3 50

E1-19 17.07 18.5 42.7 42.6 50.3

E1-20 14.93 17.49 33.1 36.2 50.2

E1-21 17.06 19.2 43.2 46.1 50.2

E2-01 19.7 21.06 59.7 65.2 70.1

E2-02 19.02 20.35 50.2 51 49.8

E2-03 20.71 21.94 59.3 62.2 54.5

E2-04 16.7 18.94 47.5 52.7 70.1

E2-05 22.97 23.39 67.2 67.6 50.1

Page 2 of 4Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com



Block Compliance WorkSheet: East BlockCont...

Dwelling DER TER DFEE TFEE TFA

E2-06 17.52 19.85 45.2 49.5 50.3

E2-07 16.71 18.91 41.7 44.7 50.3

E2-08 15.16 17.68 34.8 37.6 50.8

E2-09 13.87 15.87 35.6 38.3 70.1

E2-10 14.61 16.39 32.3 31.7 52.6

E2-11 14.94 16.72 33.5 32.9 51.6

E2-12 13.24 14.97 34.1 35.6 76.7

E2-13 13.06 14.81 33.6 35.3 78.2

E2-14 15.3 17.08 34.3 33.6 49.5

E2-15 15.12 16.86 33.6 33.3 50.3

E2-16 13.55 15.5 34.7 37.6 73.1

E2-17 14.65 16.73 38.8 42.2 69.5

E2-18 20.41 22.07 56.9 60.8 50

E2-19 22.22 23.07 64.3 66.3 50.3

E2-20 18.37 20.4 48.2 51.3 50.2

E2-21 17.19 18.34 42.9 41 50.2

E3-01 14.91 16.71 41.6 46.2 80.2

E3-02 16.43 16.63 42.9 42.6 70.9

E3-03 13.85 15.83 35.7 38.4 70.9

E3-04 14.64 16.4 32.4 31.8 52.6

E3-05 14.99 16.74 33.6 33 51.5

E3-06 13.24 14.97 34.1 35.6 76.7

E3-07 13.07 14.81 33.6 35.3 78.2

E3-08 15.3 17.08 34.3 33.6 49.5

E3-09 15.26 16.93 34.3 33.7 50.3

E3-10 13.75 15.5 34.7 37.6 73.1

E3-11 15.44 18.05 37.3 41.8 53.4

E3-12 15.21 17.25 41.6 46.8 73.9

E4-01 17.23 18.39 51.3 54.9 80.2

E4-02 17.68 19.24 51.4 55.9 70.9
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Block Compliance WorkSheet: East BlockCont...

Dwelling DER TER DFEE TFEE TFA

E4-03 15.95 17.86 44.8 48.7 70.9

E4-04 15.32 17.13 35.7 35.7 52.6

E4-05 15.57 17.38 36.4 36.4 51.5

E4-06 15.22 16.83 42.7 45.2 76.7

E4-07 16.19 17.66 47 50.1 78.2

E4-08 18.14 19.6 47 46.8 49.5

E4-09 18.19 19.48 47.4 47 50.3

E4-10 17.66 18.88 51.4 55.1 73.1

E4-11 20.02 22.07 56.5 62.2 53.4

E4-12 19.39 20.87 58.9 65.4 73.9

E5-01 22.85 24.18 68.2 73.3 53.9

E5-02 22.01 22.7 64.3 65.3 52.3

E5-03 17.51 18.44 51.7 53.1 74.5

E5-04 18.23 19.53 47.9 49.4 54.9

E5-05 19.06 20.1 57.8 61.4 73.4

Calculation Summary

Total Floor Area 6126.10

Average TER 18.18

Average DER 16.52

Average DFEE 43.98

Average TFEE 46.11

Compliance Pass

% Improvement DER|TER 9.13

% Improvement DFEE|TFEE 4.62
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Block Compliance WorkSheet: West Block

User Details

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP Software Version: Version: 1.0.5.12

Calculation Details

Dwelling DER TER DFEE TFEE TFA

W1-01 18.39 20.51 48.6 52.6 50.8

W1-02 15.93 17.99 46.6 52.1 79.4

W1-03 14.95 16.96 43.7 49 86.4

W1-04 17.45 19.77 44.9 48.3 50.7

W1-05 15 16.94 41.9 46.3 76.9

W1-06 17.06 20.01 43.7 50.2 51.8

W1-07 17.89 20.85 47.1 54.6 51.8

W1-08 17.92 20.85 47.2 54.6 51.8

W1-09 16.95 19.07 50.2 56.7 75.1

W1-10 17.67 19.72 49.7 55.2 62.8

W1-11 18.18 20.88 48.7 55.8 51.8

W1-12 19.96 22.67 55.9 64.1 50.7

W2-01 14.53 17.28 43.6 53.1 94.3

W2-02 18.21 20.8 54.2 62.2 70.5

W2-03 17.28 18.69 48.1 50.6 64.7

W2-04 15.41 17.13 46.4 51 89.2

W2-05 15.9 17.79 48 53.2 86.1

W2-06 14.66 16.04 44 47.5 96.6

W2-07 15.7 17.66 36.7 37.7 50.8

W2-08 13.37 15.28 35.6 38.1 79.4

W2-09 12.55 14.35 33.1 35.5 86.4

W2-10 14.78 16.84 32.7 33.2 50.7

W2-11 12.71 14.47 31.7 33.5 76.9

W2-12 14.38 17.18 31.6 35.5 51.8

W2-13 14.37 17.16 31.5 35.4 51.8

W2-14 14.37 17.16 31.5 35.4 51.8
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Block Compliance WorkSheet: West BlockCont...

Dwelling DER TER DFEE TFEE TFA

W2-15 18.72 19.54 57.5 59.1 75.1

W2-16 17.98 19.16 51 52.3 62.8

W2-17 14.63 17.29 33.1 37.3 51.8

W2-18 16.65 19.39 42 47.3 50.7

W3-01 12.78 14.81 36.2 40.6 94.3

W3-02 14.95 17.74 40.8 46.5 70.5

W3-03 14.95 16.13 38.1 37.3 64.7

W3-04 12.97 14.52 36 37.6 89.2

W3-05 13.36 15.07 37.2 39.4 86.1

W3-06 12.33 13.55 34.3 34.8 96.6

W3-07 15.49 17.46 35.8 36.7 50.8

W3-08 13.37 15.28 35.7 38.1 79.4

W3-09 12.55 14.35 33.1 35.5 86.4

W3-10 14.78 16.84 32.7 33.2 50.7

W3-11 12.71 14.47 31.7 33.5 76.9

W3-12 14.37 17.16 31.5 35.4 51.8

W3-13 14.37 17.16 31.5 35.4 51.8

W3-14 16.9 18.72 42.9 42.9 50.3

W3-15 16.52 18.82 41.6 45.1 52.1

W3-16 14.31 17.09 31.2 35 51.8

W3-17 16.65 19.39 42 47.3 50.7

W4-01 14.51 16.23 43.5 47.8 94.3

W4-02 14.92 17.71 40.7 46.3 70.5

W4-03 17 18.03 47 47.1 64.7

W4-04 13.77 15.27 39.5 41.4 89.2

W4-05 14.14 15.8 40.6 43.1 86.1

W4-06 14.26 15.18 42.7 43.1 96.6

W4-07 16.7 18.54 41.3 42.4 50.8

W4-08 14.88 16.41 42.2 43.9 79.4

W4-09 14.38 15.83 41 43.1 86.4
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Block Compliance WorkSheet: West BlockCont...

Dwelling DER TER DFEE TFEE TFA

W4-10 15.91 17.82 38.1 38.3 50.7

W4-11 14.26 15.72 39 40 76.9

W4-12 14.37 17.16 31.5 35.4 51.8

W4-13 14.37 17.16 31.5 35.4 51.8

W4-14 21.12 21.83 60.2 58.9 50.3

W4-15 21.64 22.48 62.9 64.1 52.1

W4-16 14.37 17.15 31.5 35.3 51.8

W4-17 16.66 19.4 42.1 47.4 50.7

W5-01 15.66 17.06 47.3 50.6 90.3

W5-02 20.14 22.23 59.5 66.5 61.8

W5-03 20.61 20.91 56.9 53.8 48.7

W5-04 16.21 17.77 49.3 53.5 87.1

W5-05 16.47 17.66 49.4 51.9 82.5

W5-06 17.44 18.76 51.7 54.3 73.6

W5-07 18.7 20.33 49.2 50.4 48.9

W5-08 19.55 20.48 56.8 57.6 60.9

W5-09 17.95 19.08 51.4 53.8 68

W5-10 18.59 20.11 49.6 50.1 51.6

W5-11 20.54 20.84 57.8 55.3 51.4

W5-12 17.88 20.18 47.1 51.1 51.8

W5-13 20.41 21.06 61.8 62.5 64.2

W5-14 20.74 20.77 65.3 64.3 72.4

W5-15 19.69 22.08 54.8 61 50.7

Calculation Summary

Total Floor Area 5253.50
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Block Compliance WorkSheet: West BlockCont...

Average TER 17.71

Average DER 15.86

Average DFEE 43.37

Average TFEE 46.50

Compliance Pass

% Improvement DER|TER 10.45

% Improvement DFEE|TFEE 6.73
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Astir – 156 West End Lane 
Energy Strategy 
 

FHP Energy Strategy.docx  

Be Green Compliance   



Block Compliance WorkSheet: East Block

User Details

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP Software Version: Version: 1.0.5.12

Calculation Details

Dwelling DER TER DFEE TFEE TFA

EB1-01 -105.95 19.07 55.5 58.6 81.9

EB1-02 17.86 21.44 53.6 56.5 50.1

EB1-03 15.55 17.84 50.3 50.4 76.8

EB1-04 14.81 17.33 46.1 46.2 72.7

EB1-05 14.65 17.13 45.1 45.5 72.9

EB1-06 16.18 19.17 45.1 44.4 50.4

EB1-07 16.54 19.08 53.4 54.4 69.7

EB1-08 16.93 19.79 54.7 57.2 69.9

EB1-09 18.15 21.58 54.5 57.1 49.7

EB1-10 15.96 18.91 51.2 54.3 75

E0-01 17.11 20.11 56 60.3 71

E0-02 17.08 19.71 49.8 47.9 50.4

E0-03 17.92 20.73 53.6 53.3 50.3

E0-04 15.65 18.72 52.8 56.5 83.6

E0-05 16.65 19.41 48.5 47 50.1

E0-06 14.01 17.48 35.3 37.1 50.2

E0-07 16.07 19.98 45.5 49.9 50.2

E0-08 18.13 20.89 56.8 57.2 55.3

E0-09 15.75 19.27 43.3 45.5 50.1

E0-10 13.69 16.77 32.8 32.5 50.3

E0-11 13.89 16.97 41.8 44.1 72.2

E0-12 13.42 16.51 39 41.6 71.1

E0-13 13.87 17.01 33.5 33.4 49.6

E0-14 14.03 17.22 35.4 36.2 51.9

E0-15 13.22 16.33 38.4 41.2 71.2

E0-16 14.11 17.75 42.5 46.7 70.1
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Block Compliance WorkSheet: East BlockCont...

Dwelling DER TER DFEE TFEE TFA

E0-17 15.84 19.72 44.5 49 50.5

E0-18 17.16 20.19 50.4 51.3 50.5

E0-19 13.56 17.29 32.6 35.2 50.2

E0-20 15.49 19.78 42.2 48.2 50.2

E1-01 15.01 18.11 46.1 49.9 70.1

E1-02 15.02 17.79 39.2 37.7 49.8

E1-03 15.37 18.67 43 45.4 54.5

E1-04 12.52 16.19 34.5 38.6 70.1

E1-05 17.92 20.69 54.4 53.6 50.1

E1-06 13.9 17.47 34.8 37.3 50.3

E1-07 14.91 18.39 40 42 50.3

E1-08 15.64 19.74 43.5 48.2 50.8

E1-09 14.54 17.79 44.4 48.1 70.1

E1-10 13.89 16.92 34.9 34.5 52.6

E1-11 14.18 17.26 36 35.7 51.6

E1-12 12.64 15.49 36.5 38.3 76.7

E1-13 12.45 15.29 35.8 37.8 78.2

E1-14 14.67 17.8 37.7 37.4 49.5

E1-15 14.26 17.45 35.8 36.4 50.3

E1-16 12.83 15.7 36.6 38.7 73.1

E1-17 12.74 16.17 35.4 39.3 69.5

E1-18 14.37 17.93 36.7 39.3 50

E1-19 15.59 18.5 42.7 42.6 50.3

E1-20 13.7 17.49 33.1 36.2 50.2

E1-21 15.59 19.2 43.2 46.1 50.2

E2-01 17.92 21.06 59.7 65.2 70.1

E2-02 17.33 20.35 50.2 51 49.8

E2-03 18.83 21.94 59.3 62.2 54.5

E2-04 15.26 18.94 47.5 52.7 70.1

E2-05 20.85 23.39 67.2 67.6 50.1
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Block Compliance WorkSheet: East BlockCont...

Dwelling DER TER DFEE TFEE TFA

E2-06 16 19.85 45.2 49.5 50.3

E2-07 15.27 18.91 41.7 44.7 50.3

E2-08 13.9 17.68 34.8 37.6 50.8

E2-09 12.73 15.87 35.6 38.3 70.1

E2-10 13.4 16.39 32.3 31.7 52.6

E2-11 13.7 16.72 33.5 32.9 51.6

E2-12 12.17 14.97 34.1 35.6 76.7

E2-13 12.01 14.81 33.6 35.3 78.2

E2-14 14.02 17.08 34.3 33.6 49.5

E2-15 13.85 16.86 33.6 33.3 50.3

E2-16 12.44 15.5 34.7 37.6 73.1

E2-17 13.43 16.73 38.8 42.2 69.5

E2-18 18.57 22.07 56.9 60.8 50

E2-19 20.18 23.07 64.3 66.3 50.3

E2-20 16.76 20.4 48.2 51.3 50.2

E2-21 15.7 18.34 42.9 41 50.2

E3-01 13.66 16.71 41.6 46.2 80.2

E3-02 15.03 16.63 42.9 42.6 70.9

E3-03 12.72 15.83 35.7 38.4 70.9

E3-04 13.43 16.4 32.4 31.8 52.6

E3-05 13.74 16.74 33.6 33 51.5

E3-06 12.16 14.97 34.1 35.6 76.7

E3-07 12.01 14.81 33.6 35.3 78.2

E3-08 14.02 17.08 34.3 33.6 49.5

E3-09 13.98 16.93 34.3 33.7 50.3

E3-10 12.63 15.5 34.7 37.6 73.1

E3-11 14.14 18.05 37.3 41.8 53.4

E3-12 13.94 17.25 41.6 46.8 73.9

E4-01 15.73 18.39 51.3 54.9 80.2

E4-02 16.14 19.24 51.4 55.9 70.9

Page 3 of 4Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com



Block Compliance WorkSheet: East BlockCont...

Dwelling DER TER DFEE TFEE TFA

E4-03 14.58 17.86 44.8 48.7 70.9

E4-04 14.03 17.13 35.7 35.7 52.6

E4-05 14.26 17.38 36.4 36.4 51.5

E4-06 13.93 16.83 42.7 45.2 76.7

E4-07 14.79 17.66 47 50.1 78.2

E4-08 16.55 19.6 47 46.8 49.5

E4-09 16.59 19.48 47.4 47 50.3

E4-10 16.12 18.88 51.4 55.1 73.1

E4-11 18.22 22.07 56.5 62.2 53.4

E4-12 17.66 20.87 58.9 65.4 73.9

E5-01 20.74 24.18 68.2 73.3 53.9

E5-02 19.99 22.7 64.3 65.3 52.3

E5-03 15.97 18.44 51.7 53.1 74.5

E5-04 16.64 19.53 47.9 49.4 54.9

E5-05 17.35 20.1 57.8 61.4 73.4

Calculation Summary

Total Floor Area 6126.10

Average TER 18.18

Average DER 13.46

Average DFEE 43.98

Average TFEE 46.11

Compliance Pass

% Improvement DER|TER 25.96

% Improvement DFEE|TFEE 4.62
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Block Compliance WorkSheet: West Block

User Details

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP Software Version: Version: 1.0.5.12

Calculation Details

Dwelling DER TER DFEE TFEE TFA

W1-01 -865.54 20.51 48.6 52.6 50.8

W1-02 14.56 17.99 46.6 52.1 79.4

W1-03 13.69 16.96 43.7 49 86.4

W1-04 15.94 19.77 44.9 48.3 50.7

W1-05 13.74 16.94 41.9 46.3 76.9

W1-06 15.6 20.01 43.7 50.2 51.8

W1-07 16.35 20.85 47.1 54.6 51.8

W1-08 16.37 20.85 47.2 54.6 51.8

W1-09 15.48 19.07 50.2 56.7 75.1

W1-10 16.13 19.72 49.7 55.2 62.8

W1-11 16.59 20.88 48.7 55.8 51.8

W1-12 18.17 22.67 55.9 64.1 50.7

W2-01 13.31 17.28 43.6 53.1 94.3

W2-02 16.62 20.8 54.2 62.2 70.5

W2-03 15.78 18.69 48.1 50.6 64.7

W2-04 14.09 17.13 46.4 51 89.2

W2-05 14.53 17.79 48 53.2 86.1

W2-06 13.43 16.04 44 47.5 96.6

W2-07 14.37 17.66 36.7 37.7 50.8

W2-08 12.28 15.28 35.6 38.1 79.4

W2-09 11.56 14.35 33.1 35.5 86.4

W2-10 13.55 16.84 32.7 33.2 50.7

W2-11 11.7 14.47 31.7 33.5 76.9

W2-12 13.21 17.18 31.6 35.5 51.8

W2-13 14.36 18.81 37.6 44 51.8

W2-14 13.2 17.16 31.5 35.4 51.8
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Block Compliance WorkSheet: West BlockCont...

Dwelling DER TER DFEE TFEE TFA

W2-15 17.06 19.54 57.5 59.1 75.1

W2-16 16.4 19.16 51 52.3 62.8

W2-17 13.42 17.29 33.1 37.3 51.8

W2-18 15.23 19.39 42 47.3 50.7

W3-01 11.75 14.81 36.2 40.6 94.3

W3-02 13.71 17.74 40.8 46.5 70.5

W3-03 13.71 16.13 38.1 37.3 64.7

W3-04 11.91 14.52 36 37.6 89.2

W3-05 12.26 15.07 37.2 39.4 86.1

W3-06 11.35 13.55 34.3 34.8 96.6

W3-07 14.19 17.46 35.8 36.7 50.8

W3-08 12.29 15.28 35.7 38.1 79.4

W3-09 11.56 14.35 33.1 35.5 86.4

W3-10 13.55 16.84 32.7 33.2 50.7

W3-11 11.7 14.47 31.7 33.5 76.9

W3-12 13.2 17.16 31.5 35.4 51.8

W3-13 13.2 17.16 31.5 35.4 51.8

W3-14 15.45 18.72 42.9 42.9 50.3

W3-15 15.11 18.82 41.6 45.1 52.1

W3-16 13.15 17.09 31.2 35 51.8

W3-17 15.23 19.39 42 47.3 50.7

W4-01 13.29 16.23 43.5 47.8 94.3

W4-02 13.68 17.71 40.7 46.3 70.5

W4-03 15.53 18.03 47 47.1 64.7

W4-04 12.63 15.27 39.5 41.4 89.2

W4-05 12.96 15.8 40.6 43.1 86.1

W4-06 13.06 15.18 42.7 43.1 96.6

W4-07 15.27 18.54 41.3 42.4 50.8

W4-08 13.63 16.41 42.2 43.9 79.4

W4-09 13.18 15.83 41 43.1 86.4
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Block Compliance WorkSheet: West BlockCont...

Dwelling DER TER DFEE TFEE TFA

W4-10 14.57 17.82 38.1 38.3 50.7

W4-11 13.08 15.72 39 40 76.9

W4-12 13.2 17.16 31.5 35.4 51.8

W4-13 13.2 17.16 31.5 35.4 51.8

W4-14 19.21 21.83 60.2 58.9 50.3

W4-15 19.67 22.48 62.9 64.1 52.1

W4-16 13.2 17.15 31.5 35.3 51.8

W4-17 15.24 19.4 42.1 47.4 50.7

W5-01 15.33 17.06 51.9 50.6 90.3

W5-02 18.34 22.23 59.5 66.5 61.8

W5-03 18.76 20.91 56.9 53.8 48.7

W5-04 14.81 17.77 49.3 53.5 87.1

W5-05 15.05 17.66 49.4 51.9 82.5

W5-06 15.92 18.76 51.7 54.3 73.6

W5-07 17.05 20.33 49.2 50.4 48.9

W5-08 17.8 20.48 56.8 57.6 60.9

W5-09 16.38 19.08 51.4 53.8 68

W5-10 16.97 20.11 49.6 50.1 51.6

W5-11 18.69 20.84 57.8 55.3 51.4

W5-12 16.33 20.18 47.1 51.1 51.8

W5-13 18.57 21.06 61.8 62.5 64.2

W5-14 18.86 20.77 65.3 64.3 72.4

W5-15 17.94 22.08 54.8 61 50.7

Calculation Summary

Total Floor Area 5253.50
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Block Compliance WorkSheet: West BlockCont...

Average TER 17.72

Average DER 6.01

Average DFEE 43.51

Average TFEE 46.58

Compliance Pass

% Improvement DER|TER 66.08

% Improvement DFEE|TFEE 6.59
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Appendix E - SAMPLE SAP/SBEM Results 

All areas of the site have been assessed in either SAP or SBEM. Therefore, 

certification is extensive, so sample dwelling reports are provided. 
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Be Lean TER 

  



TER WorkSheet: New dwelling design stage

User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E0-01
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 71 2.7 191.7

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)71

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)191.7

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)3 30

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1630
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.41
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)1
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.92

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.38

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.48 0.47 0.46 0.41 0.4 0.36 0.36 0.35 0.38 0.4 0.42 0.44

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.61 0.61 0.61 0.59 0.58 0.56 0.56 0.56 0.57 0.58 0.59 0.6

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.61 0.61 0.61 0.59 0.58 0.56 0.56 0.56 0.57 0.58 0.59 0.6

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =5.68 7.53

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.04 2.7

Windows Type 3 1/[1/( 1.4 )+ 0.04] (27)x =2.04 2.7

Windows Type 4 1/[1/( 1.4 )+ 0.04] (27)x =2.04 2.7

Floor (28)71 0.13 9.23x =

Walls Type1 (29)x =65.34 15.88 49.46 0.18 8.9

Walls Type2 (29)x =4.32 1.89 2.43 0.18 0.44

Walls Type3 (29)x =7.29 0 7.29 0.18 1.31

Roof (30)x =6 0 6 0.13 0.78

Total area of elements, m² (31)153.95

Party wall (32)x =19.17 0 0

Party ceiling (32b)65

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)43.61

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)16.47

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 2 of 8



TER WorkSheet: New dwelling design stage

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 60.07

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
38.9 38.62 38.34 37.04 36.8 35.67 35.67 35.46 36.1 36.8 37.29 37.8(38)m= (38)

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

(39)m= 98.97 98.69 98.41 97.11 96.87 95.74 95.74 95.53 96.18 96.87 97.36 97.88

Average = Sum(39)      /12=1…12 97.11 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.39 1.39 1.39 1.37 1.36 1.35 1.35 1.35 1.35 1.36 1.37 1.38

Average = Sum(40)      /12=1…12 (40)1.37
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.27
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)88.12
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 96.93 93.4 89.88 86.35 82.83 79.3 79.3 82.83 86.35 89.88 93.4 96.93

Total = Sum(44)      =1…12 (44)1057.39
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 143.74 125.72 129.73 113.1 108.52 93.65 86.78 99.58 100.77 117.44 128.19 139.21

Total = Sum(45)      =1…12 (45)1386.41
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)21.56 18.86 19.46 16.97 16.28 14.05 13.02 14.94 15.12 17.62 19.23 20.88
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)190.34 167.8 176.32 158.19 155.12 138.74 133.37 146.17 145.86 164.03 173.28 185.8

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 190.34 167.8 176.32 158.19 155.12 138.74 133.37 146.17 145.86 164.03 173.28 185.8

Output from water heater (annual)1…12 (64)1935.03

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)85.07 75.47 80.41 73.68 73.36 67.21 66.13 70.39 69.58 76.32 78.7 83.56

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

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= (66)113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)17.8 15.81 12.85 9.73 7.27 6.14 6.64 8.63 11.58 14.7 17.16 18.29

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)199.62 201.69 196.47 185.36 171.33 158.15 149.34 147.27 152.49 163.6 177.63 190.81

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81

Water heating gains (Table 5)
(72)m= (72)114.34 112.31 108.08 102.33 98.6 93.35 88.88 94.6 96.64 102.58 109.3 112.31

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)391.81 389.85 377.46 357.47 337.26 317.69 304.91 310.55 320.75 340.94 364.14 381.47

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 13.260.77 2.04 10.63 0.63 0.7

0.9xNorth (74)x x x x = 25.340.77 2.04 20.32 0.63 0.7

0.9xNorth (74)x x x x = 43.060.77 2.04 34.53 0.63 0.7

0.9xNorth (74)x x x x = 69.160.77 2.04 55.46 0.63 0.7

0.9xNorth (74)x x x x = 93.160.77 2.04 74.72 0.63 0.7

0.9xNorth (74)x x x x = 99.730.77 2.04 79.99 0.63 0.7

0.9xNorth (74)x x x x = 93.110.77 2.04 74.68 0.63 0.7

0.9xNorth (74)x x x x = 73.870.77 2.04 59.25 0.63 0.7

0.9xNorth (74)x x x x = 51.770.77 2.04 41.52 0.63 0.7

0.9xNorth (74)x x x x = 30.160.77 2.04 24.19 0.63 0.7

0.9xNorth (74)x x x x = 16.360.77 2.04 13.12 0.63 0.7

0.9xNorth (74)x x x x = 11.050.77 2.04 8.86 0.63 0.7

0.9xSouth (78)x x x x = 81.160.77 5.68 46.75 0.63 0.7

0.9xSouth (78)x x x x = 58.30.77 2.04 46.75 0.63 0.7

0.9xSouth (78)x x x x = 132.910.77 5.68 76.57 0.63 0.7

0.9xSouth (78)x x x x = 95.470.77 2.04 76.57 0.63 0.7

0.9xSouth (78)x x x x = 169.310.77 5.68 97.53 0.63 0.7

0.9xSouth (78)x x x x = 121.620.77 2.04 97.53 0.63 0.7

0.9xSouth (78)x x x x = 191.350.77 5.68 110.23 0.63 0.7

0.9xSouth (78)x x x x = 137.450.77 2.04 110.23 0.63 0.7

0.9xSouth (78)x x x x = 199.40.77 5.68 114.87 0.63 0.7

0.9xSouth (78)x x x x = 143.230.77 2.04 114.87 0.63 0.7

0.9xSouth (78)x x x x = 191.90.77 5.68 110.55 0.63 0.7

0.9xSouth (78)x x x x = 137.840.77 2.04 110.55 0.63 0.7

0.9xSouth (78)x x x x = 187.50.77 5.68 108.01 0.63 0.7

0.9xSouth (78)x x x x = 134.680.77 2.04 108.01 0.63 0.7

0.9xSouth (78)x x x x = 182.080.77 5.68 104.89 0.63 0.7

0.9xSouth (78)x x x x = 130.790.77 2.04 104.89 0.63 0.7

0.9xSouth (78)x x x x = 176.860.77 5.68 101.89 0.63 0.7

0.9xSouth (78)x x x x = 127.040.77 2.04 101.89 0.63 0.7

0.9xSouth (78)x x x x = 143.360.77 5.68 82.59 0.63 0.7

0.9xSouth (78)x x x x = 102.980.77 2.04 82.59 0.63 0.7

0.9xSouth (78)x x x x = 96.20.77 5.68 55.42 0.63 0.7

0.9xSouth (78)x x x x = 69.10.77 2.04 55.42 0.63 0.7

0.9xSouth (78)x x x x = 70.130.77 5.68 40.4 0.63 0.7

0.9xSouth (78)x x x x = 50.370.77 2.04 40.4 0.63 0.7

0.9xWest (80)x x x x = 12.240.77 2.04 19.64 0.63 0.7

0.9xWest (80)x x x x = 23.950.77 2.04 38.42 0.63 0.7

0.9xWest (80)x x x x = 39.450.77 2.04 63.27 0.63 0.7
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0.9xWest (80)x x x x = 57.530.77 2.04 92.28 0.63 0.7

0.9xWest (80)x x x x = 70.510.77 2.04 113.09 0.63 0.7

0.9xWest (80)x x x x = 72.180.77 2.04 115.77 0.63 0.7

0.9xWest (80)x x x x = 68.720.77 2.04 110.22 0.63 0.7

0.9xWest (80)x x x x = 59.030.77 2.04 94.68 0.63 0.7

0.9xWest (80)x x x x = 45.880.77 2.04 73.59 0.63 0.7

0.9xWest (80)x x x x = 28.420.77 2.04 45.59 0.63 0.7

0.9xWest (80)x x x x = 15.270.77 2.04 24.49 0.63 0.7

0.9xWest (80)x x x x = 10.070.77 2.04 16.15 0.63 0.7

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

(83)m= (83)164.95 277.68 373.43 455.5 506.31 501.65 484.01 445.78 401.55 304.92 196.92 141.62

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)556.76 667.53 750.88 812.97 843.57 819.34 788.92 756.33 722.3 645.86 561.06 523.09

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.97 0.93 0.84 0.68 0.52 0.56 0.78 0.94 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.61 19.82 20.11 20.47 20.76 20.93 20.98 20.98 20.87 20.49 19.98 19.57

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.77 19.77 19.77 19.79 19.79 19.8 19.8 19.81 19.8 19.79 19.79 19.78

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.96 0.9 0.78 0.58 0.39 0.42 0.69 0.92 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 17.95 18.26 18.69 19.19 19.56 19.76 19.8 19.8 19.7 19.24 18.51 17.91

fLA = Living area ÷ (4) = (91)0.37

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 18.56 18.83 19.21 19.66 20 20.19 20.23 20.23 20.13 19.7 19.05 18.52

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 18.56 18.83 19.21 19.66 20 20.19 20.23 20.23 20.13 19.7 19.05 18.52

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.95 0.9 0.79 0.62 0.43 0.47 0.72 0.92 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 550.66 652.19 715.81 731.87 670.18 503.93 342.53 358.17 517.73 591.67 548.88 518.6

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1411.23 1375.12 1250.71 1044.47 803.92 535.09 347.74 365.83 580.11 881.25 1163.57 1401.54
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Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 640.26 485.81 397.97 225.07 99.5 0 0 0 0 215.45 442.58 656.91

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)3163.55

Space heating requirement in kWh/m²/year (99)44.56

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

640.26 485.81 397.97 225.07 99.5 0 0 0 0 215.45 442.58 656.91

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

684.77 519.58 425.64 240.72 106.42 0 0 0 0 230.42 473.35 702.57

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)3383.47

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

190.34 167.8 176.32 158.19 155.12 138.74 133.37 146.17 145.86 164.03 173.28 185.8

Efficiency of water heater (216)79.8

87.8 87.49 86.92 85.75 83.67 79.8 79.8 79.8 79.8 85.54 87.21 87.9(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 216.78 191.8 202.85 184.47 185.4 173.86 167.13 183.17 182.78 191.75 198.69 211.37

Total = Sum(219a)      =1...12 (219)2290.08

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 3383.47

Water heating fuel used 2290.08

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)314.27

12a. CO2 emissions – Individual heating systems including micro-CHP

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
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Space heating (main system 1) (211)    x     = (261)0.216 730.83

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 494.66

Space and water heating (261) + (262) + (263) + (264) = (265)1225.49

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 163.11

Total CO2, kg/year sum of (265)…(271) = (272)1427.52

(273)20.11TER   =  

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 8 of 8



TER WorkSheet: New dwelling design stage

User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E1-18
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 50 2.7 135

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)50

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)135

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)2 20

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1520
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.4
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.31

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.39 0.39 0.38 0.34 0.33 0.29 0.29 0.29 0.31 0.33 0.35 0.36

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.58 0.57 0.57 0.56 0.56 0.54 0.54 0.54 0.55 0.56 0.56 0.57

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.58 0.57 0.57 0.56 0.56 0.54 0.54 0.54 0.55 0.56 0.56 0.57

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =5.3 7.03

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.66 3.53

Windows Type 3 1/[1/( 1.4 )+ 0.04] (27)x =2.66 3.53

Walls Type1 (29)x =22.95 10.62 12.33 0.18 2.22

Walls Type2 (29)x =20.79 1.89 18.9 0.18 3.4

Total area of elements, m² (31)43.74

Party wall (32)x =35.37 0 0

Party floor (32a)50

Party ceiling (32b)50

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)21.59

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)4.23

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 25.82

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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25.72 25.59 25.46 24.84 24.73 24.19 24.19 24.09 24.4 24.73 24.96 25.2(38)m= (38)

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

(39)m= 51.54 51.41 51.27 50.66 50.54 50.01 50.01 49.91 50.21 50.54 50.78 51.02

Average = Sum(39)      /12=1…12 50.66 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.03 1.03 1.03 1.01 1.01 1 1 1 1 1.01 1.02 1.02

Average = Sum(40)      /12=1…12 (40)1.01
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.69
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)74.34
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 81.77 78.8 75.83 72.85 69.88 66.91 66.91 69.88 72.85 75.83 78.8 81.77

Total = Sum(44)      =1…12 (44)892.08
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 121.27 106.06 109.45 95.42 91.56 79.01 73.21 84.01 85.01 99.08 108.15 117.44

Total = Sum(45)      =1…12 (45)1169.66
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.19 15.91 16.42 14.31 13.73 11.85 10.98 12.6 12.75 14.86 16.22 17.62
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 3 of 7



TER WorkSheet: New dwelling design stage

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)167.86 148.15 156.04 140.51 138.15 124.1 119.81 130.61 130.11 145.67 153.24 164.04

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 167.86 148.15 156.04 140.51 138.15 124.1 119.81 130.61 130.11 145.67 153.24 164.04

Output from water heater (annual)1…12 (64)1718.27

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)77.6 68.93 73.67 67.8 67.72 62.34 61.62 65.21 64.34 70.22 72.03 76.33

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

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= (66)84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)13.15 11.68 9.5 7.19 5.38 4.54 4.9 6.37 8.56 10.86 12.68 13.52

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)147.23 148.76 144.91 136.72 126.37 116.64 110.15 108.62 112.47 120.67 131.01 140.74

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6

Water heating gains (Table 5)
(72)m= (72)104.3 102.58 99.01 94.17 91.02 86.59 82.82 87.65 89.36 94.38 100.05 102.59

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)316.04 314.38 304.78 289.43 274.12 259.12 249.22 253.99 261.74 277.26 295.09 308.19

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xSouth (78)x x x x = 38.010.77 2.66 46.75 0.63 0.7

0.9xSouth (78)x x x x = 62.240.77 2.66 76.57 0.63 0.7
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0.9xSouth (78)x x x x = 79.290.77 2.66 97.53 0.63 0.7

0.9xSouth (78)x x x x = 89.610.77 2.66 110.23 0.63 0.7

0.9xSouth (78)x x x x = 93.380.77 2.66 114.87 0.63 0.7

0.9xSouth (78)x x x x = 89.870.77 2.66 110.55 0.63 0.7

0.9xSouth (78)x x x x = 87.810.77 2.66 108.01 0.63 0.7

0.9xSouth (78)x x x x = 85.270.77 2.66 104.89 0.63 0.7

0.9xSouth (78)x x x x = 82.830.77 2.66 101.89 0.63 0.7

0.9xSouth (78)x x x x = 67.140.77 2.66 82.59 0.63 0.7

0.9xSouth (78)x x x x = 45.050.77 2.66 55.42 0.63 0.7

0.9xSouth (78)x x x x = 32.840.77 2.66 40.4 0.63 0.7

0.9xWest (80)x x x x = 31.810.77 5.3 19.64 0.63 0.7

0.9xWest (80)x x x x = 15.970.77 2.66 19.64 0.63 0.7

0.9xWest (80)x x x x = 62.230.77 5.3 38.42 0.63 0.7

0.9xWest (80)x x x x = 31.230.77 2.66 38.42 0.63 0.7

0.9xWest (80)x x x x = 102.490.77 5.3 63.27 0.63 0.7

0.9xWest (80)x x x x = 51.440.77 2.66 63.27 0.63 0.7

0.9xWest (80)x x x x = 149.470.77 5.3 92.28 0.63 0.7

0.9xWest (80)x x x x = 75.020.77 2.66 92.28 0.63 0.7

0.9xWest (80)x x x x = 183.180.77 5.3 113.09 0.63 0.7

0.9xWest (80)x x x x = 91.940.77 2.66 113.09 0.63 0.7

0.9xWest (80)x x x x = 187.520.77 5.3 115.77 0.63 0.7

0.9xWest (80)x x x x = 94.110.77 2.66 115.77 0.63 0.7

0.9xWest (80)x x x x = 178.530.77 5.3 110.22 0.63 0.7

0.9xWest (80)x x x x = 89.60.77 2.66 110.22 0.63 0.7

0.9xWest (80)x x x x = 153.350.77 5.3 94.68 0.63 0.7

0.9xWest (80)x x x x = 76.960.77 2.66 94.68 0.63 0.7

0.9xWest (80)x x x x = 119.20.77 5.3 73.59 0.63 0.7

0.9xWest (80)x x x x = 59.820.77 2.66 73.59 0.63 0.7

0.9xWest (80)x x x x = 73.840.77 5.3 45.59 0.63 0.7

0.9xWest (80)x x x x = 37.060.77 2.66 45.59 0.63 0.7

0.9xWest (80)x x x x = 39.670.77 5.3 24.49 0.63 0.7

0.9xWest (80)x x x x = 19.910.77 2.66 24.49 0.63 0.7

0.9xWest (80)x x x x = 26.160.77 5.3 16.15 0.63 0.7

0.9xWest (80)x x x x = 13.130.77 2.66 16.15 0.63 0.7

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

(83)m= (83)85.78 155.71 233.21 314.1 368.5 371.5 355.93 315.59 261.85 178.04 104.62 72.13

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)401.82 470.08 537.99 603.53 642.62 630.62 605.16 569.58 523.59 455.3 399.72 380.33

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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(86)(86)m= 0.99 0.98 0.95 0.85 0.69 0.5 0.36 0.4 0.64 0.9 0.98 0.99

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.11 20.3 20.55 20.81 20.95 20.99 21 21 20.98 20.78 20.4 20.08

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.06 20.06 20.06 20.07 20.07 20.08 20.08 20.08 20.08 20.07 20.07 20.07

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.97 0.93 0.82 0.64 0.43 0.29 0.32 0.56 0.87 0.97 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.89 19.16 19.52 19.87 20.03 20.08 20.08 20.08 20.06 19.84 19.31 18.85

fLA = Living area ÷ (4) = (91)0.47

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.47 19.7 20.01 20.32 20.47 20.51 20.52 20.52 20.5 20.28 19.83 19.43

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.47 19.7 20.01 20.32 20.47 20.51 20.52 20.52 20.5 20.28 19.83 19.43

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.97 0.93 0.83 0.66 0.47 0.32 0.36 0.6 0.88 0.97 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 396.7 456.79 501.03 500.42 424.21 293.43 195.65 205.07 312.83 399.27 388.68 376.58

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 781.87 760.6 692.54 578.36 443.14 295.66 195.88 205.49 321.16 489.46 646.16 777.1

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 286.57 204.16 142.48 56.12 14.09 0 0 0 0 67.1 185.38 297.99

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1253.88

Space heating requirement in kWh/m²/year (99)25.08

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

286.57 204.16 142.48 56.12 14.09 0 0 0 0 67.1 185.38 297.99

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

306.49 218.35 152.39 60.02 15.06 0 0 0 0 71.77 198.27 318.7

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)1341.05
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Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

167.86 148.15 156.04 140.51 138.15 124.1 119.81 130.61 130.11 145.67 153.24 164.04

Efficiency of water heater (216)79.8

86.23 85.67 84.57 82.59 80.68 79.8 79.8 79.8 79.8 82.89 85.32 86.39(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 194.67 172.93 184.51 170.14 171.23 155.51 150.13 163.67 163.04 175.74 179.6 189.88

Total = Sum(219a)      =1...12 (219)2071.04

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1341.05

Water heating fuel used 2071.04

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)232.27

12a. CO2 emissions – Individual heating systems including micro-CHP

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

Space heating (main system 1) (211)    x     = (261)0.216 289.67

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 447.34

Space and water heating (261) + (262) + (263) + (264) = (265)737.01

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 120.55

Total CO2, kg/year sum of (265)…(271) = (272)896.49

(273)17.93TER   =  
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E2-07
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 50.3 2.7 135.81

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)50.3

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)135.81

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)2 20

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1520
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.4
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.31

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.39 0.38 0.38 0.34 0.33 0.29 0.29 0.28 0.31 0.33 0.35 0.36

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.58 0.57 0.57 0.56 0.55 0.54 0.54 0.54 0.55 0.55 0.56 0.57

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.58 0.57 0.57 0.56 0.55 0.54 0.54 0.54 0.55 0.55 0.56 0.57

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =8.01 10.62

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.67 3.54

Walls Type1 (29)x =15.93 10.68 5.25 0.18 0.95

Walls Type2 (29)x =25.11 1.89 23.22 0.18 4.18

Walls Type3 (29)x =13.77 0 13.77 0.18 2.48

Total area of elements, m² (31)54.81

Party wall (32)x =23.49 0 0

Party floor (32a)50.3

Party ceiling (32b)50.3

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)23.65

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)4.35

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 28.01

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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25.86 25.73 25.6 24.98 24.86 24.33 24.33 24.23 24.53 24.86 25.1 25.34(38)m= (38)

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

(39)m= 53.87 53.73 53.6 52.99 52.87 52.33 52.33 52.23 52.54 52.87 53.1 53.35

Average = Sum(39)      /12=1…12 52.99 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.07 1.07 1.07 1.05 1.05 1.04 1.04 1.04 1.04 1.05 1.06 1.06

Average = Sum(40)      /12=1…12 (40)1.05
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.7
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)74.55
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 82 79.02 76.04 73.06 70.08 67.09 67.09 70.08 73.06 76.04 79.02 82

Total = Sum(44)      =1…12 (44)894.6
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 121.61 106.36 109.76 95.69 91.81 79.23 73.42 84.25 85.25 99.35 108.45 117.77

Total = Sum(45)      =1…12 (45)1172.96
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.24 15.95 16.46 14.35 13.77 11.88 11.01 12.64 12.79 14.9 16.27 17.67
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33
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Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)168.21 148.45 156.35 140.78 138.41 124.32 120.01 130.84 130.35 145.95 153.55 164.37

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 168.21 148.45 156.35 140.78 138.41 124.32 120.01 130.84 130.35 145.95 153.55 164.37

Output from water heater (annual)1…12 (64)1721.58

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)77.71 69.03 73.77 67.89 67.8 62.42 61.69 65.29 64.42 70.31 72.13 76.44

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

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= (66)84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)13.22 11.74 9.55 7.23 5.4 4.56 4.93 6.41 8.6 10.92 12.75 13.59

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)148.01 149.55 145.68 137.44 127.04 117.26 110.73 109.2 113.07 121.31 131.71 141.48

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96

Water heating gains (Table 5)
(72)m= (72)104.45 102.73 99.15 94.29 91.13 86.69 82.91 87.75 89.47 94.5 100.19 102.74

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)317.17 315.51 305.87 290.44 275.06 260 250.06 254.84 262.62 278.22 296.12 309.29

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 48.080.77 8.01 19.64 0.63 0.7

0.9xEast (76)x x x x = 16.030.77 2.67 19.64 0.63 0.7
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0.9xEast (76)x x x x = 94.050.77 8.01 38.42 0.63 0.7

0.9xEast (76)x x x x = 31.350.77 2.67 38.42 0.63 0.7

0.9xEast (76)x x x x = 154.890.77 8.01 63.27 0.63 0.7

0.9xEast (76)x x x x = 51.630.77 2.67 63.27 0.63 0.7

0.9xEast (76)x x x x = 225.90.77 8.01 92.28 0.63 0.7

0.9xEast (76)x x x x = 75.30.77 2.67 92.28 0.63 0.7

0.9xEast (76)x x x x = 276.850.77 8.01 113.09 0.63 0.7

0.9xEast (76)x x x x = 92.280.77 2.67 113.09 0.63 0.7

0.9xEast (76)x x x x = 283.40.77 8.01 115.77 0.63 0.7

0.9xEast (76)x x x x = 94.470.77 2.67 115.77 0.63 0.7

0.9xEast (76)x x x x = 269.810.77 8.01 110.22 0.63 0.7

0.9xEast (76)x x x x = 89.940.77 2.67 110.22 0.63 0.7

0.9xEast (76)x x x x = 231.760.77 8.01 94.68 0.63 0.7

0.9xEast (76)x x x x = 77.250.77 2.67 94.68 0.63 0.7

0.9xEast (76)x x x x = 180.140.77 8.01 73.59 0.63 0.7

0.9xEast (76)x x x x = 60.050.77 2.67 73.59 0.63 0.7

0.9xEast (76)x x x x = 111.60.77 8.01 45.59 0.63 0.7

0.9xEast (76)x x x x = 37.20.77 2.67 45.59 0.63 0.7

0.9xEast (76)x x x x = 59.950.77 8.01 24.49 0.63 0.7

0.9xEast (76)x x x x = 19.980.77 2.67 24.49 0.63 0.7

0.9xEast (76)x x x x = 39.540.77 8.01 16.15 0.63 0.7

0.9xEast (76)x x x x = 13.180.77 2.67 16.15 0.63 0.7

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

(83)m= (83)64.1 125.4 206.52 301.2 369.13 377.87 359.75 309.02 240.19 148.8 79.93 52.72

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)381.27 440.91 512.39 591.64 644.19 637.87 609.81 563.86 502.82 427.02 376.06 362.01

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.96 0.88 0.71 0.52 0.38 0.42 0.68 0.93 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.01 20.18 20.46 20.77 20.94 20.99 21 21 20.96 20.71 20.3 19.98

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.02 20.03 20.03 20.04 20.04 20.05 20.05 20.05 20.05 20.04 20.04 20.03

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.95 0.84 0.65 0.44 0.3 0.34 0.6 0.9 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.72 18.97 19.36 19.78 19.99 20.04 20.05 20.05 20.02 19.72 19.15 18.69

fLA = Living area ÷ (4) = (91)0.59
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Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.48 19.68 20.01 20.36 20.54 20.6 20.61 20.61 20.57 20.3 19.83 19.45

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.48 19.68 20.01 20.36 20.54 20.6 20.61 20.61 20.57 20.3 19.83 19.45

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.95 0.85 0.69 0.49 0.34 0.39 0.65 0.91 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 377.74 432.21 485.82 505.48 441.56 310.58 209.24 218.9 325.78 388.57 368.79 359.38

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 817.75 794.38 724 607.21 467.59 313.96 209.65 219.69 340.1 512.91 675.87 813.36

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 327.36 243.38 177.21 73.24 19.37 0 0 0 0 92.5 221.1 337.76

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1491.92

Space heating requirement in kWh/m²/year (99)29.66

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

327.36 243.38 177.21 73.24 19.37 0 0 0 0 92.5 221.1 337.76

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

350.12 260.3 189.53 78.33 20.72 0 0 0 0 98.93 236.47 361.24

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)1595.64

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

168.21 148.45 156.35 140.78 138.41 124.32 120.01 130.84 130.35 145.95 153.55 164.37

Efficiency of water heater (216)79.8

86.56 86.12 85.15 83.16 80.98 79.8 79.8 79.8 79.8 83.64 85.79 86.69(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 194.32 172.36 183.62 169.28 170.93 155.79 150.39 163.96 163.34 174.51 178.99 189.59

Total = Sum(219a)      =1...12 (219)2067.08

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 6 of 7



TER WorkSheet: New dwelling design stage

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1595.64

Water heating fuel used 2067.08

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)233.51

12a. CO2 emissions – Individual heating systems including micro-CHP

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

Space heating (main system 1) (211)    x     = (261)0.216 344.66

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 446.49

Space and water heating (261) + (262) + (263) + (264) = (265)791.15

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 121.19

Total CO2, kg/year sum of (265)…(271) = (272)951.26

(273)18.91TER   =  DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E5-03
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 74.5 2.7 201.15

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)74.5

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)201.15

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)3 30

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1530
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.4
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.34

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.43 0.42 0.42 0.37 0.36 0.32 0.32 0.31 0.34 0.36 0.38 0.4

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.59 0.59 0.59 0.57 0.57 0.55 0.55 0.55 0.56 0.57 0.57 0.58

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.59 0.59 0.59 0.57 0.57 0.55 0.55 0.55 0.56 0.57 0.57 0.58

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =3.72 4.93

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =1.87 2.48

Windows Type 3 1/[1/( 1.4 )+ 0.04] (27)x =3.72 4.93

Walls Type1 (29)x =46.17 16.75 29.42 0.18 5.3

Walls Type2 (29)x =11.07 1.89 9.18 0.18 1.65

Roof (30)x =74.5 0 74.5 0.13 9.68

Total area of elements, m² (31)131.74

Party wall (32)x =35.64 0 0

Party floor (32a)74.5

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)40.73

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)15.75

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 56.48

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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39.4 39.16 38.92 37.81 37.6 36.64 36.64 36.46 37.01 37.6 38.02 38.46(38)m= (38)

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

(39)m= 95.88 95.64 95.41 94.3 94.09 93.12 93.12 92.94 93.49 94.09 94.51 94.95

Average = Sum(39)      /12=1…12 94.3 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.29 1.28 1.28 1.27 1.26 1.25 1.25 1.25 1.25 1.26 1.27 1.27

Average = Sum(40)      /12=1…12 (40)1.27
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.35
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)90.02
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 99.02 95.42 91.82 88.22 84.62 81.02 81.02 84.62 88.22 91.82 95.42 99.02

Total = Sum(44)      =1…12 (44)1080.22
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 146.84 128.43 132.53 115.54 110.87 95.67 88.65 101.73 102.94 119.97 130.96 142.21

Total = Sum(45)      =1…12 (45)1416.34
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)22.03 19.26 19.88 17.33 16.63 14.35 13.3 15.26 15.44 18 19.64 21.33
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33
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Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)193.44 170.52 179.12 160.63 157.46 140.76 135.25 148.32 148.03 166.56 176.05 188.81

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 193.44 170.52 179.12 160.63 157.46 140.76 135.25 148.32 148.03 166.56 176.05 188.81

Output from water heater (annual)1…12 (64)1964.96

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)86.1 76.37 81.34 74.49 74.14 67.88 66.75 71.1 70.3 77.17 79.62 84.56

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

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= (66)117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)18.5 16.43 13.36 10.12 7.56 6.39 6.9 8.97 12.04 15.28 17.84 19.02

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)207.56 209.72 204.29 192.74 178.15 164.44 155.28 153.13 158.56 170.11 184.7 198.41

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01

Water heating gains (Table 5)
(72)m= (72)115.73 113.65 109.33 103.46 99.65 94.28 89.72 95.57 97.64 103.72 110.58 113.66

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)403.05 401.05 388.24 367.57 346.62 326.36 313.16 318.92 329.49 350.37 374.37 392.33

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xSouth (78)x x x x = 26.720.77 1.87 46.75 0.63 0.7

0.9xSouth (78)x x x x = 106.30.77 3.72 46.75 0.63 0.7
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0.9xSouth (78)x x x x = 43.760.77 1.87 76.57 0.63 0.7

0.9xSouth (78)x x x x = 174.10.77 3.72 76.57 0.63 0.7

0.9xSouth (78)x x x x = 55.740.77 1.87 97.53 0.63 0.7

0.9xSouth (78)x x x x = 221.770.77 3.72 97.53 0.63 0.7

0.9xSouth (78)x x x x = 630.77 1.87 110.23 0.63 0.7

0.9xSouth (78)x x x x = 250.650.77 3.72 110.23 0.63 0.7

0.9xSouth (78)x x x x = 65.650.77 1.87 114.87 0.63 0.7

0.9xSouth (78)x x x x = 261.190.77 3.72 114.87 0.63 0.7

0.9xSouth (78)x x x x = 63.180.77 1.87 110.55 0.63 0.7

0.9xSouth (78)x x x x = 251.360.77 3.72 110.55 0.63 0.7

0.9xSouth (78)x x x x = 61.730.77 1.87 108.01 0.63 0.7

0.9xSouth (78)x x x x = 245.590.77 3.72 108.01 0.63 0.7

0.9xSouth (78)x x x x = 59.950.77 1.87 104.89 0.63 0.7

0.9xSouth (78)x x x x = 238.510.77 3.72 104.89 0.63 0.7

0.9xSouth (78)x x x x = 58.230.77 1.87 101.89 0.63 0.7

0.9xSouth (78)x x x x = 231.660.77 3.72 101.89 0.63 0.7

0.9xSouth (78)x x x x = 47.20.77 1.87 82.59 0.63 0.7

0.9xSouth (78)x x x x = 187.780.77 3.72 82.59 0.63 0.7

0.9xSouth (78)x x x x = 31.670.77 1.87 55.42 0.63 0.7

0.9xSouth (78)x x x x = 126.010.77 3.72 55.42 0.63 0.7

0.9xSouth (78)x x x x = 23.090.77 1.87 40.4 0.63 0.7

0.9xSouth (78)x x x x = 91.860.77 3.72 40.4 0.63 0.7

0.9xWest (80)x x x x = 44.660.77 3.72 19.64 0.63 0.7

0.9xWest (80)x x x x = 87.360.77 3.72 38.42 0.63 0.7

0.9xWest (80)x x x x = 143.870.77 3.72 63.27 0.63 0.7

0.9xWest (80)x x x x = 209.820.77 3.72 92.28 0.63 0.7

0.9xWest (80)x x x x = 257.150.77 3.72 113.09 0.63 0.7

0.9xWest (80)x x x x = 263.230.77 3.72 115.77 0.63 0.7

0.9xWest (80)x x x x = 250.610.77 3.72 110.22 0.63 0.7

0.9xWest (80)x x x x = 215.270.77 3.72 94.68 0.63 0.7

0.9xWest (80)x x x x = 167.320.77 3.72 73.59 0.63 0.7

0.9xWest (80)x x x x = 103.660.77 3.72 45.59 0.63 0.7

0.9xWest (80)x x x x = 55.680.77 3.72 24.49 0.63 0.7

0.9xWest (80)x x x x = 36.720.77 3.72 16.15 0.63 0.7

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

(83)m= (83)177.68 305.21 421.38 523.47 583.98 577.77 557.93 513.72 457.22 338.64 213.36 151.67

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)580.73 706.27 809.62 891.04 930.6 904.13 871.09 832.64 786.7 689 587.73 544

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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(86)(86)m= 0.99 0.98 0.96 0.91 0.8 0.62 0.46 0.5 0.73 0.93 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.74 19.96 20.26 20.59 20.84 20.96 20.99 20.99 20.92 20.59 20.09 19.7

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.85 19.85 19.86 19.87 19.87 19.88 19.88 19.88 19.88 19.87 19.87 19.86

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.95 0.88 0.74 0.53 0.35 0.39 0.64 0.91 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.2 18.52 18.95 19.41 19.72 19.86 19.88 19.88 19.82 19.42 18.73 18.15

fLA = Living area ÷ (4) = (91)0.36

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 18.76 19.04 19.42 19.84 20.12 20.25 20.28 20.28 20.21 19.84 19.22 18.71

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 18.76 19.04 19.42 19.84 20.12 20.25 20.28 20.28 20.21 19.84 19.22 18.71

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.95 0.88 0.75 0.56 0.39 0.43 0.67 0.9 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 574.49 688.89 765.51 782.02 699.4 508.37 339.96 356.39 529.77 623.02 574.56 539.53

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1386.09 1352.44 1232.47 1031.29 792.35 526.48 342.55 360.38 571.46 869.33 1145.39 1377.67

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 603.83 445.91 347.42 179.47 69.16 0 0 0 0 183.26 411 623.57

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2863.62

Space heating requirement in kWh/m²/year (99)38.44

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

603.83 445.91 347.42 179.47 69.16 0 0 0 0 183.26 411 623.57

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

645.8 476.91 371.58 191.95 73.97 0 0 0 0 196 439.57 666.92

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)3062.69
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Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

193.44 170.52 179.12 160.63 157.46 140.76 135.25 148.32 148.03 166.56 176.05 188.81

Efficiency of water heater (216)79.8

87.65 87.26 86.55 85.11 82.79 79.8 79.8 79.8 79.8 85.07 87 87.76(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 220.7 195.4 206.96 188.74 190.2 176.39 169.48 185.87 185.51 195.8 202.35 215.13

Total = Sum(219a)      =1...12 (219)2332.52

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 3062.69

Water heating fuel used 2332.52

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)326.75

12a. CO2 emissions – Individual heating systems including micro-CHP

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

Space heating (main system 1) (211)    x     = (261)0.216 661.54

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 503.82

Space and water heating (261) + (262) + (263) + (264) = (265)1165.37

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 169.58

Total CO2, kg/year sum of (265)…(271) = (272)1373.88

(273)18.44TER   =  
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: EB1-04
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 72.7 2.7 196.29

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)72.7

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)196.29

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)3 30

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1530
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.4
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.34

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.44 0.43 0.42 0.38 0.37 0.33 0.33 0.32 0.34 0.37 0.39 0.4

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.6 0.59 0.59 0.57 0.57 0.55 0.55 0.55 0.56 0.57 0.57 0.58

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.6 0.59 0.59 0.57 0.57 0.55 0.55 0.55 0.56 0.57 0.57 0.58

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =2.55 3.38

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.55 3.38

Windows Type 3 1/[1/( 1.4 )+ 0.04] (27)x =5.07 6.72

Windows Type 4 1/[1/( 1.4 )+ 0.04] (27)x =2.04 2.7

Windows Type 5 1/[1/( 1.4 )+ 0.04] (27)x =2.04 2.7

Floor (28)72.7 0.13 9.450999x =

Walls (29)x =43.2 18.18 25.02 0.18 4.5

Total area of elements, m² (31)115.9

Party wall (32)x =49.14 0 0

Party ceiling (32b)72.7

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)37.44

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)8.84

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 46.28
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Ventilation heat loss calculated monthly (38)m = 0.33 × (25)m x (5)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
38.56 38.32 38.09 36.98 36.78 35.81 35.81 35.64 36.19 36.78 37.19 37.63(38)m= (38)

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

(39)m= 84.85 84.61 84.37 83.27 83.06 82.1 82.1 81.92 82.47 83.06 83.48 83.91

Average = Sum(39)      /12=1…12 83.27 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.17 1.16 1.16 1.15 1.14 1.13 1.13 1.13 1.13 1.14 1.15 1.15

Average = Sum(40)      /12=1…12 (40)1.15
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.31
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)89.06
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 97.96 94.4 90.84 87.28 83.72 80.15 80.15 83.72 87.28 90.84 94.4 97.96

Total = Sum(44)      =1…12 (44)1068.71
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 145.28 127.06 131.12 114.31 109.68 94.65 87.71 100.64 101.85 118.69 129.56 140.69

Total = Sum(45)      =1…12 (45)1401.24
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)21.79 19.06 19.67 17.15 16.45 14.2 13.16 15.1 15.28 17.8 19.43 21.1
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33
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If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)191.87 169.15 177.71 159.4 156.28 139.74 134.3 147.24 146.94 165.29 174.65 187.29

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 191.87 169.15 177.71 159.4 156.28 139.74 134.3 147.24 146.94 165.29 174.65 187.29

Output from water heater (annual)1…12 (64)1949.86

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)85.58 75.92 80.87 74.08 73.75 67.54 66.44 70.74 69.94 76.74 79.15 84.06

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

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= (66)115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)18.14 16.11 13.1 9.92 7.42 6.26 6.77 8.79 11.8 14.99 17.49 18.65

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)203.51 205.63 200.3 188.98 174.67 161.23 152.25 150.14 155.46 166.79 181.09 194.54

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39

Water heating gains (Table 5)
(72)m= (72)115.03 112.97 108.7 102.89 99.12 93.81 89.3 95.08 97.14 103.15 109.93 112.98

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)397.33 395.36 382.76 362.44 341.86 321.95 308.96 314.66 325.05 345.57 369.17 386.81

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)
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0.9xNorth (74)x x x x = 8.290.77 2.55 10.63 0.63 0.7

0.9xNorth (74)x x x x = 6.630.77 2.04 10.63 0.63 0.7

0.9xNorth (74)x x x x = 15.840.77 2.55 20.32 0.63 0.7

0.9xNorth (74)x x x x = 12.670.77 2.04 20.32 0.63 0.7

0.9xNorth (74)x x x x = 26.910.77 2.55 34.53 0.63 0.7

0.9xNorth (74)x x x x = 21.530.77 2.04 34.53 0.63 0.7

0.9xNorth (74)x x x x = 43.220.77 2.55 55.46 0.63 0.7

0.9xNorth (74)x x x x = 34.580.77 2.04 55.46 0.63 0.7

0.9xNorth (74)x x x x = 58.230.77 2.55 74.72 0.63 0.7

0.9xNorth (74)x x x x = 46.580.77 2.04 74.72 0.63 0.7

0.9xNorth (74)x x x x = 62.330.77 2.55 79.99 0.63 0.7

0.9xNorth (74)x x x x = 49.870.77 2.04 79.99 0.63 0.7

0.9xNorth (74)x x x x = 58.20.77 2.55 74.68 0.63 0.7

0.9xNorth (74)x x x x = 46.560.77 2.04 74.68 0.63 0.7

0.9xNorth (74)x x x x = 46.170.77 2.55 59.25 0.63 0.7

0.9xNorth (74)x x x x = 36.940.77 2.04 59.25 0.63 0.7

0.9xNorth (74)x x x x = 32.350.77 2.55 41.52 0.63 0.7

0.9xNorth (74)x x x x = 25.880.77 2.04 41.52 0.63 0.7

0.9xNorth (74)x x x x = 18.850.77 2.55 24.19 0.63 0.7

0.9xNorth (74)x x x x = 15.080.77 2.04 24.19 0.63 0.7

0.9xNorth (74)x x x x = 10.220.77 2.55 13.12 0.63 0.7

0.9xNorth (74)x x x x = 8.180.77 2.04 13.12 0.63 0.7

0.9xNorth (74)x x x x = 6.910.77 2.55 8.86 0.63 0.7

0.9xNorth (74)x x x x = 5.530.77 2.04 8.86 0.63 0.7

0.9xSouth (78)x x x x = 36.430.77 2.55 46.75 0.63 0.7

0.9xSouth (78)x x x x = 72.440.77 5.07 46.75 0.63 0.7

0.9xSouth (78)x x x x = 58.30.77 2.04 46.75 0.63 0.7

0.9xSouth (78)x x x x = 59.670.77 2.55 76.57 0.63 0.7

0.9xSouth (78)x x x x = 118.640.77 5.07 76.57 0.63 0.7

0.9xSouth (78)x x x x = 95.470.77 2.04 76.57 0.63 0.7

0.9xSouth (78)x x x x = 76.010.77 2.55 97.53 0.63 0.7

0.9xSouth (78)x x x x = 151.120.77 5.07 97.53 0.63 0.7

0.9xSouth (78)x x x x = 121.620.77 2.04 97.53 0.63 0.7

0.9xSouth (78)x x x x = 85.910.77 2.55 110.23 0.63 0.7

0.9xSouth (78)x x x x = 170.80.77 5.07 110.23 0.63 0.7

0.9xSouth (78)x x x x = 137.450.77 2.04 110.23 0.63 0.7

0.9xSouth (78)x x x x = 89.520.77 2.55 114.87 0.63 0.7

0.9xSouth (78)x x x x = 177.990.77 5.07 114.87 0.63 0.7

0.9xSouth (78)x x x x = 143.230.77 2.04 114.87 0.63 0.7

0.9xSouth (78)x x x x = 86.150.77 2.55 110.55 0.63 0.7

0.9xSouth (78)x x x x = 171.290.77 5.07 110.55 0.63 0.7
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0.9xSouth (78)x x x x = 137.840.77 2.04 110.55 0.63 0.7

0.9xSouth (78)x x x x = 84.180.77 2.55 108.01 0.63 0.7

0.9xSouth (78)x x x x = 167.360.77 5.07 108.01 0.63 0.7

0.9xSouth (78)x x x x = 134.680.77 2.04 108.01 0.63 0.7

0.9xSouth (78)x x x x = 81.750.77 2.55 104.89 0.63 0.7

0.9xSouth (78)x x x x = 162.530.77 5.07 104.89 0.63 0.7

0.9xSouth (78)x x x x = 130.790.77 2.04 104.89 0.63 0.7

0.9xSouth (78)x x x x = 79.40.77 2.55 101.89 0.63 0.7

0.9xSouth (78)x x x x = 157.870.77 5.07 101.89 0.63 0.7

0.9xSouth (78)x x x x = 127.040.77 2.04 101.89 0.63 0.7

0.9xSouth (78)x x x x = 64.360.77 2.55 82.59 0.63 0.7

0.9xSouth (78)x x x x = 127.960.77 5.07 82.59 0.63 0.7

0.9xSouth (78)x x x x = 102.980.77 2.04 82.59 0.63 0.7

0.9xSouth (78)x x x x = 43.190.77 2.55 55.42 0.63 0.7

0.9xSouth (78)x x x x = 85.870.77 5.07 55.42 0.63 0.7

0.9xSouth (78)x x x x = 69.10.77 2.04 55.42 0.63 0.7

0.9xSouth (78)x x x x = 31.480.77 2.55 40.4 0.63 0.7

0.9xSouth (78)x x x x = 62.60.77 5.07 40.4 0.63 0.7

0.9xSouth (78)x x x x = 50.370.77 2.04 40.4 0.63 0.7

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

(83)m= (83)182.09 302.29 397.19 471.97 515.55 507.48 490.97 458.18 422.55 329.23 216.55 156.89

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)579.42 697.65 779.94 834.4 857.41 829.44 799.93 772.84 747.6 674.8 585.72 543.69

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.98 0.96 0.9 0.79 0.61 0.45 0.48 0.71 0.92 0.98 0.99

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.92 20.13 20.39 20.67 20.88 20.97 21 20.99 20.95 20.68 20.25 19.88

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.95 19.95 19.95 19.96 19.97 19.98 19.98 19.98 19.97 19.97 19.96 19.96

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.95 0.87 0.73 0.52 0.35 0.38 0.62 0.89 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.53 18.83 19.2 19.6 19.85 19.96 19.98 19.98 19.93 19.63 19.01 18.48

fLA = Living area ÷ (4) = (91)0.5

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.22 19.48 19.8 20.14 20.37 20.47 20.49 20.49 20.44 20.16 19.63 19.18

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

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 6 of 8



TER WorkSheet: New dwelling design stage

(93)(93)m= 19.22 19.48 19.8 20.14 20.37 20.47 20.49 20.49 20.44 20.16 19.63 19.18

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.97 0.94 0.88 0.75 0.57 0.4 0.43 0.66 0.89 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 572.89 679.29 736.23 732.92 646.7 468.75 317.39 332.16 494.16 603.68 571.36 539.04

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1266.19 1233.77 1121.87 935.66 719.78 481.89 319.17 334.82 523.03 793.92 1046.14 1257.12

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 515.82 372.61 286.91 145.97 54.37 0 0 0 0 141.54 341.84 534.26

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2393.32

Space heating requirement in kWh/m²/year (99)32.92

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

515.82 372.61 286.91 145.97 54.37 0 0 0 0 141.54 341.84 534.26

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

551.68 398.51 306.86 156.12 58.15 0 0 0 0 151.38 365.6 571.4

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)2559.71

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

191.87 169.15 177.71 159.4 156.28 139.74 134.3 147.24 146.94 165.29 174.65 187.29

Efficiency of water heater (216)79.8

87.33 86.86 86.09 84.58 82.31 79.8 79.8 79.8 79.8 84.4 86.57 87.46(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 219.72 194.73 206.44 188.46 189.86 175.11 168.3 184.51 184.13 195.83 201.74 214.15

Total = Sum(219a)      =1...12 (219)2322.98

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 2559.71
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Water heating fuel used 2322.98

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)320.39

12a. CO2 emissions – Individual heating systems including micro-CHP

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

Space heating (main system 1) (211)    x     = (261)0.216 552.9

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 501.76

Space and water heating (261) + (262) + (263) + (264) = (265)1054.66

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 166.28

Total CO2, kg/year sum of (265)…(271) = (272)1259.87

(273)17.33TER   =  DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W1-03
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 86.4 2.7 233.28

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)86.4

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)233.28

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)3 30

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1330
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.38
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.32

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.41 0.4 0.39 0.35 0.35 0.31 0.31 0.3 0.32 0.35 0.36 0.38

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.58 0.58 0.58 0.56 0.56 0.55 0.55 0.54 0.55 0.56 0.57 0.57

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.58 0.58 0.58 0.56 0.56 0.55 0.55 0.54 0.55 0.56 0.57 0.57

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =5.28 7

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.64 3.5

Windows Type 3 1/[1/( 1.4 )+ 0.04] (27)x =5.28 7

Windows Type 4 1/[1/( 1.4 )+ 0.04] (27)x =2.64 3.5

Windows Type 5 1/[1/( 1.4 )+ 0.04] (27)x =2.18 2.89

Floor (28)86.4 0.13 11.232x =

Walls Type1 (29)x =48.6 18.02 30.58 0.18 5.5

Walls Type2 (29)x =14.31 1.89 12.42 0.18 2.24

Total area of elements, m² (31)149.31

Party wall (32)x =43.75 0 0

Party ceiling (32b)86.4

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)44.75

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 6480

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)11.44

if details of thermal bridging are not known (36) = 0.05 x (31)
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Total fabric heat loss (37)(33) + (36) = 56.2

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
44.97 44.72 44.47 43.31 43.1 42.09 42.09 41.9 42.48 43.1 43.54 43.99(38)m= (38)

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

(39)m= 101.17 100.91 100.67 99.51 99.29 98.28 98.28 98.1 98.67 99.29 99.73 100.19

Average = Sum(39)      /12=1…12 99.51 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.17 1.17 1.17 1.15 1.15 1.14 1.14 1.14 1.14 1.15 1.15 1.16

Average = Sum(40)      /12=1…12 (40)1.15
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.57
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)95.31
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 104.84 101.03 97.22 93.41 89.59 85.78 85.78 89.59 93.41 97.22 101.03 104.84

Total = Sum(44)      =1…12 (44)1143.75
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 155.48 135.98 140.32 122.34 117.39 101.3 93.86 107.71 109 127.03 138.66 150.57

Total = Sum(45)      =1…12 (45)1499.64
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.32 20.4 21.05 18.35 17.61 15.19 14.08 16.16 16.35 19.05 20.8 22.59
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)202.08 178.07 186.92 167.43 163.98 146.39 140.46 154.31 154.09 173.62 183.75 197.17

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 202.08 178.07 186.92 167.43 163.98 146.39 140.46 154.31 154.09 173.62 183.75 197.17

Output from water heater (annual)1…12 (64)2048.26

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)88.97 78.88 83.93 76.75 76.31 69.75 68.49 73.09 72.32 79.51 82.18 87.34

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

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= (66)128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)20.78 18.45 15.01 11.36 8.49 7.17 7.75 10.07 13.52 17.16 20.03 21.35

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)232.3 234.71 228.63 215.7 199.38 184.03 173.79 171.37 177.45 190.38 206.7 222.05

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93

Water heating gains (Table 5)
(72)m= (72)119.59 117.39 112.81 106.6 102.56 96.88 92.05 98.24 100.44 106.87 114.14 117.4

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)437.26 435.14 421.05 398.26 375.03 352.68 338.18 344.28 356 379.01 405.47 425.39

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 17.160.77 5.28 10.63 0.63 0.7

0.9xNorth (74)x x x x = 8.580.77 2.64 10.63 0.63 0.7

0.9xNorth (74)x x x x = 32.790.77 5.28 20.32 0.63 0.7

0.9xNorth (74)x x x x = 16.40.77 2.64 20.32 0.63 0.7

0.9xNorth (74)x x x x = 55.720.77 5.28 34.53 0.63 0.7

0.9xNorth (74)x x x x = 27.860.77 2.64 34.53 0.63 0.7

0.9xNorth (74)x x x x = 89.50.77 5.28 55.46 0.63 0.7

0.9xNorth (74)x x x x = 44.750.77 2.64 55.46 0.63 0.7

0.9xNorth (74)x x x x = 120.560.77 5.28 74.72 0.63 0.7

0.9xNorth (74)x x x x = 60.280.77 2.64 74.72 0.63 0.7

0.9xNorth (74)x x x x = 129.070.77 5.28 79.99 0.63 0.7

0.9xNorth (74)x x x x = 64.530.77 2.64 79.99 0.63 0.7

0.9xNorth (74)x x x x = 120.50.77 5.28 74.68 0.63 0.7

0.9xNorth (74)x x x x = 60.250.77 2.64 74.68 0.63 0.7

0.9xNorth (74)x x x x = 95.60.77 5.28 59.25 0.63 0.7

0.9xNorth (74)x x x x = 47.80.77 2.64 59.25 0.63 0.7

0.9xNorth (74)x x x x = 66.990.77 5.28 41.52 0.63 0.7

0.9xNorth (74)x x x x = 33.50.77 2.64 41.52 0.63 0.7

0.9xNorth (74)x x x x = 39.030.77 5.28 24.19 0.63 0.7

0.9xNorth (74)x x x x = 19.520.77 2.64 24.19 0.63 0.7

0.9xNorth (74)x x x x = 21.170.77 5.28 13.12 0.63 0.7

0.9xNorth (74)x x x x = 10.580.77 2.64 13.12 0.63 0.7

0.9xNorth (74)x x x x = 14.30.77 5.28 8.86 0.63 0.7

0.9xNorth (74)x x x x = 7.150.77 2.64 8.86 0.63 0.7

0.9xSouth (78)x x x x = 75.440.77 5.28 46.75 0.63 0.7

0.9xSouth (78)x x x x = 37.720.77 2.64 46.75 0.63 0.7

0.9xSouth (78)x x x x = 31.150.77 2.18 46.75 0.63 0.7

0.9xSouth (78)x x x x = 123.550.77 5.28 76.57 0.63 0.7

0.9xSouth (78)x x x x = 61.780.77 2.64 76.57 0.63 0.7

0.9xSouth (78)x x x x = 51.010.77 2.18 76.57 0.63 0.7

0.9xSouth (78)x x x x = 157.380.77 5.28 97.53 0.63 0.7

0.9xSouth (78)x x x x = 78.690.77 2.64 97.53 0.63 0.7

0.9xSouth (78)x x x x = 64.980.77 2.18 97.53 0.63 0.7

0.9xSouth (78)x x x x = 177.880.77 5.28 110.23 0.63 0.7

0.9xSouth (78)x x x x = 88.940.77 2.64 110.23 0.63 0.7

0.9xSouth (78)x x x x = 73.440.77 2.18 110.23 0.63 0.7

0.9xSouth (78)x x x x = 185.360.77 5.28 114.87 0.63 0.7

0.9xSouth (78)x x x x = 92.680.77 2.64 114.87 0.63 0.7

0.9xSouth (78)x x x x = 76.530.77 2.18 114.87 0.63 0.7
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0.9xSouth (78)x x x x = 178.380.77 5.28 110.55 0.63 0.7

0.9xSouth (78)x x x x = 89.190.77 2.64 110.55 0.63 0.7

0.9xSouth (78)x x x x = 73.650.77 2.18 110.55 0.63 0.7

0.9xSouth (78)x x x x = 174.290.77 5.28 108.01 0.63 0.7

0.9xSouth (78)x x x x = 87.150.77 2.64 108.01 0.63 0.7

0.9xSouth (78)x x x x = 71.960.77 2.18 108.01 0.63 0.7

0.9xSouth (78)x x x x = 169.260.77 5.28 104.89 0.63 0.7

0.9xSouth (78)x x x x = 84.630.77 2.64 104.89 0.63 0.7

0.9xSouth (78)x x x x = 69.880.77 2.18 104.89 0.63 0.7

0.9xSouth (78)x x x x = 164.410.77 5.28 101.89 0.63 0.7

0.9xSouth (78)x x x x = 82.20.77 2.64 101.89 0.63 0.7

0.9xSouth (78)x x x x = 67.880.77 2.18 101.89 0.63 0.7

0.9xSouth (78)x x x x = 133.260.77 5.28 82.59 0.63 0.7

0.9xSouth (78)x x x x = 66.630.77 2.64 82.59 0.63 0.7

0.9xSouth (78)x x x x = 55.020.77 2.18 82.59 0.63 0.7

0.9xSouth (78)x x x x = 89.420.77 5.28 55.42 0.63 0.7

0.9xSouth (78)x x x x = 44.710.77 2.64 55.42 0.63 0.7

0.9xSouth (78)x x x x = 36.920.77 2.18 55.42 0.63 0.7

0.9xSouth (78)x x x x = 65.190.77 5.28 40.4 0.63 0.7

0.9xSouth (78)x x x x = 32.590.77 2.64 40.4 0.63 0.7

0.9xSouth (78)x x x x = 26.910.77 2.18 40.4 0.63 0.7

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

(83)m= (83)170.05 285.53 384.64 474.51 535.42 534.83 514.15 467.18 414.98 313.47 202.81 146.15

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)607.31 720.67 805.69 872.77 910.45 887.51 852.33 811.46 770.98 692.48 608.28 571.55

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.94 0.84 0.67 0.5 0.54 0.78 0.95 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.83 20.01 20.27 20.58 20.83 20.96 20.99 20.99 20.91 20.59 20.15 19.79

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.94 19.95 19.95 19.96 19.96 19.97 19.97 19.97 19.97 19.96 19.96 19.95

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.99 0.97 0.91 0.79 0.58 0.39 0.43 0.7 0.93 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.39 18.66 19.04 19.48 19.8 19.94 19.97 19.97 19.9 19.51 18.87 18.35

fLA = Living area ÷ (4) = (91)0.23

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
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(92)(92)m= 18.73 18.98 19.33 19.73 20.04 20.18 20.21 20.21 20.14 19.76 19.17 18.69

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 18.73 18.98 19.33 19.73 20.04 20.18 20.21 20.21 20.14 19.76 19.17 18.69

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.96 0.91 0.79 0.6 0.41 0.46 0.71 0.92 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 602.67 708.24 774.81 792.81 721.18 529.31 352.09 369.43 549.18 640.49 598.27 568.23

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1459.49 1420.88 1291.08 1078.17 827.88 548.63 354.53 373.38 595.74 909.58 1203.84 1451.38

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 637.47 478.9 384.1 205.46 79.39 0 0 0 0 200.21 436.01 657.06

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)3078.6

Space heating requirement in kWh/m²/year (99)35.63

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

637.47 478.9 384.1 205.46 79.39 0 0 0 0 200.21 436.01 657.06

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

681.79 512.19 410.8 219.74 84.91 0 0 0 0 214.12 466.32 702.74

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)3292.62

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

202.08 178.07 186.92 167.43 163.98 146.39 140.46 154.31 154.09 173.62 183.75 197.17

Efficiency of water heater (216)79.8

87.67 87.33 86.69 85.36 83 79.8 79.8 79.8 79.8 85.19 87.04 87.78(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 230.49 203.91 215.61 196.14 197.56 183.44 176.01 193.37 193.09 203.79 211.11 224.61

Total = Sum(219a)      =1...12 (219)2429.15
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Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 3292.62

Water heating fuel used 2429.15

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)366.92

12a. CO2 emissions – Individual heating systems including micro-CHP

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

Space heating (main system 1) (211)    x     = (261)0.216 711.21

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 524.7

Space and water heating (261) + (262) + (263) + (264) = (265)1235.9

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 190.43

Total CO2, kg/year sum of (265)…(271) = (272)1465.26

(273)16.96TER   =  DRAFT
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TER WorkSheet: New dwelling design stage

User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W2-01
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 94.3 2.7 254.61

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)94.3

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)254.61

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)3 30

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1230
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.37
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.31

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 1 of 7



TER WorkSheet: New dwelling design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.4 0.39 0.38 0.34 0.34 0.3 0.3 0.29 0.31 0.34 0.35 0.37

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.58 0.58 0.57 0.56 0.56 0.54 0.54 0.54 0.55 0.56 0.56 0.57

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.58 0.58 0.57 0.56 0.56 0.54 0.54 0.54 0.55 0.56 0.56 0.57

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =6.48 8.59

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.64 3.5

Floor (28)94.3 0.13 12.259x =

Walls Type1 (29)x =66.42 19.68 46.74 0.18 8.41

Walls Type2 (29)x =5.67 1.89 3.78 0.18 0.68

Total area of elements, m² (31)166.39

Party wall (32)x =42.75 0 0

Party ceiling (32b)94.3

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)49.33

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 7072.5

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)11.8

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 61.13

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
48.69 48.43 48.17 46.98 46.76 45.72 45.72 45.52 46.12 46.76 47.21 47.68(38)m= (38)

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

(39)m= 109.82 109.56 109.3 108.11 107.89 106.85 106.85 106.66 107.25 107.89 108.34 108.81

Average = Sum(39)      /12=1…12 108.11 (39)
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Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.16 1.16 1.16 1.15 1.14 1.13 1.13 1.13 1.14 1.14 1.15 1.15

Average = Sum(40)      /12=1…12 (40)1.15
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.68
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)97.85
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 107.64 103.72 99.81 95.9 91.98 88.07 88.07 91.98 95.9 99.81 103.72 107.64

Total = Sum(44)      =1…12 (44)1174.24
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 159.62 139.61 144.06 125.6 120.51 103.99 96.37 110.58 111.9 130.41 142.35 154.59

Total = Sum(45)      =1…12 (45)1539.61
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.94 20.94 21.61 18.84 18.08 15.6 14.45 16.59 16.79 19.56 21.35 23.19
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26
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Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)206.22 181.69 190.66 170.69 167.11 149.09 142.96 157.18 156.99 177.01 187.45 201.18

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 206.22 181.69 190.66 170.69 167.11 149.09 142.96 157.18 156.99 177.01 187.45 201.18

Output from water heater (annual)1…12 (64)2088.23

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)90.35 80.09 85.18 77.83 77.35 70.65 69.32 74.04 73.28 80.64 83.41 88.68

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

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= (66)134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)22.07 19.6 15.94 12.07 9.02 7.62 8.23 10.7 14.36 18.23 21.28 22.68

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)246.77 249.33 242.88 229.14 211.8 195.5 184.61 182.05 188.51 202.24 219.58 235.88

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21

Water heating gains (Table 5)
(72)m= (72)121.44 119.18 114.49 108.1 103.96 98.13 93.17 99.52 101.78 108.38 115.84 119.19

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)456.48 454.31 439.51 415.52 390.98 367.45 352.21 358.47 370.84 395.06 422.91 443.96

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xWest (80)x x x x = 38.90.77 6.48 19.64 0.63 0.7

0.9xWest (80)x x x x = 79.230.77 2.64 19.64 0.63 0.7

0.9xWest (80)x x x x = 76.090.77 6.48 38.42 0.63 0.7

0.9xWest (80)x x x x = 154.990.77 2.64 38.42 0.63 0.7

0.9xWest (80)x x x x = 125.30.77 6.48 63.27 0.63 0.7
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0.9xWest (80)x x x x = 255.250.77 2.64 63.27 0.63 0.7

0.9xWest (80)x x x x = 182.750.77 6.48 92.28 0.63 0.7

0.9xWest (80)x x x x = 372.270.77 2.64 92.28 0.63 0.7

0.9xWest (80)x x x x = 223.970.77 6.48 113.09 0.63 0.7

0.9xWest (80)x x x x = 456.230.77 2.64 113.09 0.63 0.7

0.9xWest (80)x x x x = 229.270.77 6.48 115.77 0.63 0.7

0.9xWest (80)x x x x = 467.030.77 2.64 115.77 0.63 0.7

0.9xWest (80)x x x x = 218.270.77 6.48 110.22 0.63 0.7

0.9xWest (80)x x x x = 444.630.77 2.64 110.22 0.63 0.7

0.9xWest (80)x x x x = 187.490.77 6.48 94.68 0.63 0.7

0.9xWest (80)x x x x = 381.930.77 2.64 94.68 0.63 0.7

0.9xWest (80)x x x x = 145.730.77 6.48 73.59 0.63 0.7

0.9xWest (80)x x x x = 296.870.77 2.64 73.59 0.63 0.7

0.9xWest (80)x x x x = 90.280.77 6.48 45.59 0.63 0.7

0.9xWest (80)x x x x = 183.910.77 2.64 45.59 0.63 0.7

0.9xWest (80)x x x x = 48.50.77 6.48 24.49 0.63 0.7

0.9xWest (80)x x x x = 98.790.77 2.64 24.49 0.63 0.7

0.9xWest (80)x x x x = 31.990.77 6.48 16.15 0.63 0.7

0.9xWest (80)x x x x = 65.160.77 2.64 16.15 0.63 0.7

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

(83)m= (83)118.13 231.08 380.55 555.02 680.19 696.3 662.9 569.42 442.6 274.19 147.29 97.14

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)574.61 685.39 820.06 970.53 1071.18 1063.74 1015.12 927.9 813.44 669.25 570.19 541.1

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.93 0.81 0.62 0.46 0.52 0.79 0.97 1 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.75 19.92 20.22 20.6 20.86 20.97 20.99 20.99 20.91 20.53 20.07 19.72

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.95 19.95 19.95 19.96 19.96 19.97 19.97 19.98 19.97 19.96 19.96 19.96

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 1 0.99 0.98 0.91 0.75 0.53 0.35 0.41 0.71 0.95 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.28 18.54 18.98 19.5 19.84 19.96 19.97 19.97 19.9 19.42 18.75 18.24

fLA = Living area ÷ (4) = (91)0.38

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 18.84 19.07 19.45 19.92 20.23 20.34 20.36 20.36 20.28 19.84 19.25 18.81

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 18.84 19.07 19.45 19.92 20.23 20.34 20.36 20.36 20.28 19.84 19.25 18.81

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 1 0.99 0.97 0.91 0.77 0.56 0.39 0.45 0.74 0.95 0.99 1

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 572.33 678.84 796.6 880.37 819.81 597.37 399.84 418.24 601.93 636.95 565.36 539.48

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1596.93 1552.34 1415.8 1191.52 919.97 613.78 402.03 422.46 663.12 997.32 1316.86 1589.46

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 762.3 586.99 460.68 224.03 74.52 0 0 0 0 268.12 541.08 781.18

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)3698.9

Space heating requirement in kWh/m²/year (99)39.22

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

762.3 586.99 460.68 224.03 74.52 0 0 0 0 268.12 541.08 781.18

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

815.3 627.8 492.71 239.6 79.7 0 0 0 0 286.75 578.69 835.49

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)3956.05

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

206.22 181.69 190.66 170.69 167.11 149.09 142.96 157.18 156.99 177.01 187.45 201.18

Efficiency of water heater (216)79.8

87.99 87.72 87.08 85.54 82.82 79.8 79.8 79.8 79.8 85.92 87.48 88.08(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 234.37 207.13 218.94 199.54 201.77 186.83 179.15 196.96 196.73 206.02 214.27 228.41

Total = Sum(219a)      =1...12 (219)2470.12

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 3956.05
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Water heating fuel used 2470.12

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)389.76

12a. CO2 emissions – Individual heating systems including micro-CHP

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

Space heating (main system 1) (211)    x     = (261)0.216 854.51

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 533.55

Space and water heating (261) + (262) + (263) + (264) = (265)1388.05

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 202.29

Total CO2, kg/year sum of (265)…(271) = (272)1629.27

(273)17.28TER   =  DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W3-12
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 51.8 2.7 139.86

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)51.8

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)139.86

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)2 20

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1420
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.39
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.3

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.39 0.38 0.37 0.34 0.33 0.29 0.29 0.28 0.3 0.33 0.34 0.36

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.58 0.57 0.57 0.56 0.55 0.54 0.54 0.54 0.55 0.55 0.56 0.56

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.58 0.57 0.57 0.56 0.55 0.54 0.54 0.54 0.55 0.55 0.56 0.56

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =5.28 7

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.64 3.5

Walls Type1 (29)x =18.36 7.92 10.44 0.18 1.88

Walls Type2 (29)x =18.36 1.89 16.47 0.18 2.96

Total area of elements, m² (31)36.72

Party wall (32)x =37.5 0 0

Party floor (32a)51.8

Party ceiling (32b)51.8

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)17.23

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)2.82

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 20.06

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
26.56 26.42 26.29 25.67 25.55 25.01 25.01 24.91 25.22 25.55 25.79 26.03(38)m= (38)

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

(39)m= 46.61 46.48 46.35 45.72 45.61 45.06 45.06 44.96 45.27 45.61 45.84 46.09

Average = Sum(39)      /12=1…12 45.72 (39)
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Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.9 0.9 0.89 0.88 0.88 0.87 0.87 0.87 0.87 0.88 0.88 0.89

Average = Sum(40)      /12=1…12 (40)0.88
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.74
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)75.6
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 83.16 80.14 77.11 74.09 71.06 68.04 68.04 71.06 74.09 77.11 80.14 83.16

Total = Sum(44)      =1…12 (44)907.2
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 123.32 107.86 111.3 97.04 93.11 80.35 74.45 85.43 86.45 100.75 109.98 119.43

Total = Sum(45)      =1…12 (45)1189.49
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.5 16.18 16.7 14.56 13.97 12.05 11.17 12.82 12.97 15.11 16.5 17.91
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26
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Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)169.92 149.95 157.9 142.13 139.7 125.44 121.05 132.03 131.55 147.35 155.07 166.03

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 169.92 149.95 157.9 142.13 139.7 125.44 121.05 132.03 131.55 147.35 155.07 166.03

Output from water heater (annual)1…12 (64)1738.1

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)78.28 69.53 74.28 68.34 68.23 62.79 62.03 65.68 64.82 70.78 72.64 76.99

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

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= (66)87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)14.26 12.66 10.3 7.8 5.83 4.92 5.32 6.91 9.28 11.78 13.75 14.66

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)151.91 153.48 149.51 141.05 130.38 120.35 113.64 112.07 116.04 124.5 135.17 145.2

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73

Water heating gains (Table 5)
(72)m= (72)105.22 103.47 99.84 94.91 91.71 87.21 83.38 88.28 90.03 95.13 100.89 103.48

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)323.53 321.77 311.8 295.91 280.07 264.62 254.48 259.41 267.49 283.55 301.96 315.49

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 31.690.77 5.28 19.64 0.63 0.7

0.9xEast (76)x x x x = 15.850.77 2.64 19.64 0.63 0.7

0.9xEast (76)x x x x = 620.77 5.28 38.42 0.63 0.7

0.9xEast (76)x x x x = 310.77 2.64 38.42 0.63 0.7

0.9xEast (76)x x x x = 102.10.77 5.28 63.27 0.63 0.7
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0.9xEast (76)x x x x = 51.050.77 2.64 63.27 0.63 0.7

0.9xEast (76)x x x x = 148.910.77 5.28 92.28 0.63 0.7

0.9xEast (76)x x x x = 74.450.77 2.64 92.28 0.63 0.7

0.9xEast (76)x x x x = 182.490.77 5.28 113.09 0.63 0.7

0.9xEast (76)x x x x = 91.250.77 2.64 113.09 0.63 0.7

0.9xEast (76)x x x x = 186.810.77 5.28 115.77 0.63 0.7

0.9xEast (76)x x x x = 93.410.77 2.64 115.77 0.63 0.7

0.9xEast (76)x x x x = 177.850.77 5.28 110.22 0.63 0.7

0.9xEast (76)x x x x = 88.930.77 2.64 110.22 0.63 0.7

0.9xEast (76)x x x x = 152.770.77 5.28 94.68 0.63 0.7

0.9xEast (76)x x x x = 76.390.77 2.64 94.68 0.63 0.7

0.9xEast (76)x x x x = 118.750.77 5.28 73.59 0.63 0.7

0.9xEast (76)x x x x = 59.370.77 2.64 73.59 0.63 0.7

0.9xEast (76)x x x x = 73.560.77 5.28 45.59 0.63 0.7

0.9xEast (76)x x x x = 36.780.77 2.64 45.59 0.63 0.7

0.9xEast (76)x x x x = 39.520.77 5.28 24.49 0.63 0.7

0.9xEast (76)x x x x = 19.760.77 2.64 24.49 0.63 0.7

0.9xEast (76)x x x x = 26.060.77 5.28 16.15 0.63 0.7

0.9xEast (76)x x x x = 13.030.77 2.64 16.15 0.63 0.7

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

(83)m= (83)47.54 93 153.15 223.36 273.74 280.22 266.78 229.16 178.12 110.35 59.27 39.09

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)371.07 414.76 464.95 519.27 553.8 544.84 521.26 488.57 445.61 393.9 361.23 354.58

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.97 0.89 0.73 0.52 0.38 0.42 0.68 0.93 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.22 20.36 20.58 20.82 20.96 21 21 21 20.98 20.79 20.47 20.2

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.17 20.17 20.17 20.18 20.18 20.19 20.19 20.19 20.19 20.18 20.18 20.18

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.96 0.86 0.67 0.46 0.31 0.35 0.61 0.9 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.13 19.33 19.65 19.99 20.15 20.19 20.19 20.19 20.17 19.96 19.5 19.11

fLA = Living area ÷ (4) = (91)0.45

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.63 19.79 20.07 20.37 20.51 20.55 20.56 20.56 20.54 20.33 19.93 19.6

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 19.63 19.79 20.07 20.37 20.51 20.55 20.56 20.56 20.54 20.33 19.93 19.6

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.95 0.87 0.7 0.49 0.34 0.38 0.64 0.91 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 367.85 407.49 443.72 449.71 385.51 266.75 178.2 186.69 284.19 357.7 354.36 352.17

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 714.39 692.25 628.7 524.24 401.95 268.31 178.33 186.96 291.49 443.95 588.38 709.75

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 257.82 191.36 137.63 53.66 12.23 0 0 0 0 64.17 168.49 266.04

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1151.4

Space heating requirement in kWh/m²/year (99)22.23

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

257.82 191.36 137.63 53.66 12.23 0 0 0 0 64.17 168.49 266.04

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

275.74 204.66 147.19 57.39 13.08 0 0 0 0 68.63 180.2 284.53

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)1231.44

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

169.92 149.95 157.9 142.13 139.7 125.44 121.05 132.03 131.55 147.35 155.07 166.03

Efficiency of water heater (216)79.8

85.92 85.47 84.45 82.47 80.57 79.8 79.8 79.8 79.8 82.77 85.04 86.07(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 197.76 175.45 186.97 172.33 173.4 157.19 151.69 165.45 164.85 178.03 182.36 192.91

Total = Sum(219a)      =1...12 (219)2098.38

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1231.44
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Water heating fuel used 2098.38

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)251.82

12a. CO2 emissions – Individual heating systems including micro-CHP

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

Space heating (main system 1) (211)    x     = (261)0.216 265.99

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 453.25

Space and water heating (261) + (262) + (263) + (264) = (265)719.24

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 130.69

Total CO2, kg/year sum of (265)…(271) = (272)888.86

(273)17.16TER   =  DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W4-09
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 86.4 2.7 233.28

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)86.4

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)233.28

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)3 30

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1330
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.38
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.32

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.41 0.4 0.39 0.35 0.35 0.31 0.31 0.3 0.32 0.35 0.36 0.38

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.58 0.58 0.58 0.56 0.56 0.55 0.55 0.54 0.55 0.56 0.57 0.57

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.58 0.58 0.58 0.56 0.56 0.55 0.55 0.54 0.55 0.56 0.57 0.57

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =5.28 7

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.64 3.5

Windows Type 3 1/[1/( 1.4 )+ 0.04] (27)x =5.28 7

Windows Type 4 1/[1/( 1.4 )+ 0.04] (27)x =2.64 3.5

Walls Type1 (29)x =48.6 18.48 30.12 0.18 5.42

Walls Type2 (29)x =14.31 1.89 12.42 0.18 2.24

Roof (30)x =18.7 0 18.7 0.13 2.43

Total area of elements, m² (31)81.61

Party wall (32)x =43.75 0 0

Party floor (32a)86.4

Party ceiling (32b)67.7

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)36.48

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)12.46

if details of thermal bridging are not known (36) = 0.05 x (31)
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Total fabric heat loss (37)(33) + (36) = 48.94

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
44.97 44.72 44.47 43.31 43.1 42.09 42.09 41.9 42.48 43.1 43.54 43.99(38)m= (38)

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

(39)m= 93.91 93.66 93.41 92.25 92.04 91.03 91.03 90.84 91.42 92.04 92.47 92.93

Average = Sum(39)      /12=1…12 92.25 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.09 1.08 1.08 1.07 1.07 1.05 1.05 1.05 1.06 1.07 1.07 1.08

Average = Sum(40)      /12=1…12 (40)1.07
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.57
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)95.31
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 104.84 101.03 97.22 93.41 89.59 85.78 85.78 89.59 93.41 97.22 101.03 104.84

Total = Sum(44)      =1…12 (44)1143.75
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 155.48 135.98 140.32 122.34 117.39 101.3 93.86 107.71 109 127.03 138.66 150.57

Total = Sum(45)      =1…12 (45)1499.64
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.32 20.4 21.05 18.35 17.61 15.19 14.08 16.16 16.35 19.05 20.8 22.59
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)202.08 178.07 186.92 167.43 163.98 146.39 140.46 154.31 154.09 173.62 183.75 197.17

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 202.08 178.07 186.92 167.43 163.98 146.39 140.46 154.31 154.09 173.62 183.75 197.17

Output from water heater (annual)1…12 (64)2048.26

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)88.97 78.88 83.93 76.75 76.31 69.75 68.49 73.09 72.32 79.51 82.18 87.34

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

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= (66)128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)20.74 18.42 14.98 11.34 8.48 7.16 7.73 10.05 13.49 17.13 20 21.32

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)232.3 234.71 228.63 215.7 199.38 184.03 173.79 171.37 177.45 190.38 206.7 222.05

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93

Water heating gains (Table 5)
(72)m= (72)119.59 117.39 112.81 106.6 102.56 96.88 92.05 98.24 100.44 106.87 114.14 117.4

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)437.22 435.11 421.03 398.24 375.02 352.67 338.17 344.27 355.98 378.98 405.44 425.36

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 17.160.77 5.28 10.63 0.63 0.7

0.9xNorth (74)x x x x = 8.580.77 2.64 10.63 0.63 0.7

0.9xNorth (74)x x x x = 32.790.77 5.28 20.32 0.63 0.7

0.9xNorth (74)x x x x = 16.40.77 2.64 20.32 0.63 0.7

0.9xNorth (74)x x x x = 55.720.77 5.28 34.53 0.63 0.7

0.9xNorth (74)x x x x = 27.860.77 2.64 34.53 0.63 0.7

0.9xNorth (74)x x x x = 89.50.77 5.28 55.46 0.63 0.7

0.9xNorth (74)x x x x = 44.750.77 2.64 55.46 0.63 0.7

0.9xNorth (74)x x x x = 120.560.77 5.28 74.72 0.63 0.7

0.9xNorth (74)x x x x = 60.280.77 2.64 74.72 0.63 0.7

0.9xNorth (74)x x x x = 129.070.77 5.28 79.99 0.63 0.7

0.9xNorth (74)x x x x = 64.530.77 2.64 79.99 0.63 0.7

0.9xNorth (74)x x x x = 120.50.77 5.28 74.68 0.63 0.7

0.9xNorth (74)x x x x = 60.250.77 2.64 74.68 0.63 0.7

0.9xNorth (74)x x x x = 95.60.77 5.28 59.25 0.63 0.7

0.9xNorth (74)x x x x = 47.80.77 2.64 59.25 0.63 0.7

0.9xNorth (74)x x x x = 66.990.77 5.28 41.52 0.63 0.7

0.9xNorth (74)x x x x = 33.50.77 2.64 41.52 0.63 0.7

0.9xNorth (74)x x x x = 39.030.77 5.28 24.19 0.63 0.7

0.9xNorth (74)x x x x = 19.520.77 2.64 24.19 0.63 0.7

0.9xNorth (74)x x x x = 21.170.77 5.28 13.12 0.63 0.7

0.9xNorth (74)x x x x = 10.580.77 2.64 13.12 0.63 0.7

0.9xNorth (74)x x x x = 14.30.77 5.28 8.86 0.63 0.7

0.9xNorth (74)x x x x = 7.150.77 2.64 8.86 0.63 0.7

0.9xSouth (78)x x x x = 75.440.77 5.28 46.75 0.63 0.7

0.9xSouth (78)x x x x = 75.440.77 2.64 46.75 0.63 0.7

0.9xSouth (78)x x x x = 123.550.77 5.28 76.57 0.63 0.7

0.9xSouth (78)x x x x = 123.550.77 2.64 76.57 0.63 0.7

0.9xSouth (78)x x x x = 157.380.77 5.28 97.53 0.63 0.7

0.9xSouth (78)x x x x = 157.380.77 2.64 97.53 0.63 0.7

0.9xSouth (78)x x x x = 177.880.77 5.28 110.23 0.63 0.7

0.9xSouth (78)x x x x = 177.880.77 2.64 110.23 0.63 0.7

0.9xSouth (78)x x x x = 185.360.77 5.28 114.87 0.63 0.7

0.9xSouth (78)x x x x = 185.360.77 2.64 114.87 0.63 0.7

0.9xSouth (78)x x x x = 178.380.77 5.28 110.55 0.63 0.7

0.9xSouth (78)x x x x = 178.380.77 2.64 110.55 0.63 0.7

0.9xSouth (78)x x x x = 174.290.77 5.28 108.01 0.63 0.7

0.9xSouth (78)x x x x = 174.290.77 2.64 108.01 0.63 0.7

0.9xSouth (78)x x x x = 169.260.77 5.28 104.89 0.63 0.7
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0.9xSouth (78)x x x x = 169.260.77 2.64 104.89 0.63 0.7

0.9xSouth (78)x x x x = 164.410.77 5.28 101.89 0.63 0.7

0.9xSouth (78)x x x x = 164.410.77 2.64 101.89 0.63 0.7

0.9xSouth (78)x x x x = 133.260.77 5.28 82.59 0.63 0.7

0.9xSouth (78)x x x x = 133.260.77 2.64 82.59 0.63 0.7

0.9xSouth (78)x x x x = 89.420.77 5.28 55.42 0.63 0.7

0.9xSouth (78)x x x x = 89.420.77 2.64 55.42 0.63 0.7

0.9xSouth (78)x x x x = 65.190.77 5.28 40.4 0.63 0.7

0.9xSouth (78)x x x x = 65.190.77 2.64 40.4 0.63 0.7

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

(83)m= (83)176.62 296.29 398.35 490.01 551.57 550.37 529.34 481.93 429.3 325.08 210.6 151.83

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)613.84 731.41 819.37 888.25 926.58 903.04 867.5 826.19 785.28 704.06 616.03 577.19

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.97 0.92 0.81 0.62 0.46 0.5 0.74 0.94 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.95 20.14 20.38 20.67 20.88 20.98 21 20.99 20.94 20.67 20.25 19.91

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.01 20.01 20.02 20.03 20.03 20.04 20.04 20.04 20.04 20.03 20.03 20.02

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.96 0.9 0.75 0.54 0.36 0.4 0.66 0.92 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.62 18.89 19.25 19.65 19.92 20.02 20.04 20.04 19.99 19.67 19.08 18.58

fLA = Living area ÷ (4) = (91)0.23

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 18.93 19.18 19.52 19.89 20.14 20.25 20.26 20.26 20.22 19.9 19.35 18.89

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 18.93 19.18 19.52 19.89 20.14 20.25 20.26 20.26 20.22 19.9 19.35 18.89

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.96 0.89 0.76 0.56 0.38 0.42 0.67 0.91 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 608.9 717.34 783.11 792.56 704.32 503.15 332.14 348.83 529.82 642.26 604.84 573.71

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1373.79 1337.83 1215.86 1014.08 777.09 514.05 333.32 350.81 559.11 856.3 1132.89 1365.03

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 6 of 8



TER WorkSheet: New dwelling design stage

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 569.08 416.97 321.96 159.5 54.14 0 0 0 0 159.24 380.2 588.74

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2649.83

Space heating requirement in kWh/m²/year (99)30.67

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

569.08 416.97 321.96 159.5 54.14 0 0 0 0 159.24 380.2 588.74

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

608.64 445.96 344.35 170.59 57.9 0 0 0 0 170.31 406.63 629.67

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)2834.04

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

202.08 178.07 186.92 167.43 163.98 146.39 140.46 154.31 154.09 173.62 183.75 197.17

Efficiency of water heater (216)79.8

87.43 87.01 86.25 84.68 82.21 79.8 79.8 79.8 79.8 84.58 86.71 87.55(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 231.13 204.66 216.71 197.71 199.46 183.44 176.01 193.37 193.09 205.26 211.91 225.2

Total = Sum(219a)      =1...12 (219)2437.96

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 2834.04

Water heating fuel used 2437.96

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)366.31

12a. CO2 emissions – Individual heating systems including micro-CHP

Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
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Space heating (main system 1) (211)    x     = (261)0.216 612.15

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 526.6

Space and water heating (261) + (262) + (263) + (264) = (265)1138.75

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 190.12

Total CO2, kg/year sum of (265)…(271) = (272)1367.79

(273)15.83TER   =  
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W5-12
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 51.8 2.7 139.86

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)51.8

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)139.86

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)2 20

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 0.1420
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)5

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.39
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.3

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.39 0.38 0.37 0.34 0.33 0.29 0.29 0.28 0.3 0.33 0.34 0.36

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)0

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0 0 0 0 0 0 0 0 0 0 0 0

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0.58 0.57 0.57 0.56 0.55 0.54 0.54 0.54 0.55 0.55 0.56 0.56

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.58 0.57 0.57 0.56 0.55 0.54 0.54 0.54 0.55 0.55 0.56 0.56

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1 1.89x =

Windows Type 1 1/[1/( 1.4 )+ 0.04] (27)x =5.28 7

Windows Type 2 1/[1/( 1.4 )+ 0.04] (27)x =2.64 3.5

Walls Type1 (29)x =18.36 7.92 10.44 0.18 1.88

Walls Type2 (29)x =18.36 1.89 16.47 0.18 2.96

Roof (30)x =51.8 0 51.8 0.13 6.73

Total area of elements, m² (31)88.52

Party wall (32)x =37.5 0 0

Party floor (32a)51.8

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)23.97

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)8.34

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 32.3

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
26.56 26.42 26.29 25.67 25.55 25.01 25.01 24.91 25.22 25.55 25.79 26.03(38)m= (38)

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

(39)m= 58.86 58.73 58.59 57.97 57.86 57.31 57.31 57.21 57.52 57.86 58.09 58.34

Average = Sum(39)      /12=1…12 57.97 (39)

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 2 of 7



TER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.14 1.13 1.13 1.12 1.12 1.11 1.11 1.1 1.11 1.12 1.12 1.13

Average = Sum(40)      /12=1…12 (40)1.12
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.74
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)75.6
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 83.16 80.14 77.11 74.09 71.06 68.04 68.04 71.06 74.09 77.11 80.14 83.16

Total = Sum(44)      =1…12 (44)907.2
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 123.32 107.86 111.3 97.04 93.11 80.35 74.45 85.43 86.45 100.75 109.98 119.43

Total = Sum(45)      =1…12 (45)1189.49
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.5 16.18 16.7 14.56 13.97 12.05 11.17 12.82 12.97 15.11 16.5 17.91
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)150

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)1.39

Temperature factor from Table 2b (49)0.54

Energy lost from water storage, kWh/year (50)(48) x (49)  = 0.75
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0
If community heating see section 4.3
Volume factor from Table 2a (52)0
Temperature factor from Table 2b (53)0

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)0
 Enter (50) or (54) in (55) (55)0.75

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)23.33 21.07 23.33 22.58 23.33 22.58 23.33 23.33 22.58 23.33 22.58 23.33

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 3 of 7



TER WorkSheet: New dwelling design stage

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)169.92 149.95 157.9 142.13 139.7 125.44 121.05 132.03 131.55 147.35 155.07 166.03

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 169.92 149.95 157.9 142.13 139.7 125.44 121.05 132.03 131.55 147.35 155.07 166.03

Output from water heater (annual)1…12 (64)1738.1

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)78.28 69.53 74.28 68.34 68.23 62.79 62.03 65.68 64.82 70.78 72.64 76.99

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

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= (66)87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)14.26 12.66 10.3 7.8 5.83 4.92 5.32 6.91 9.28 11.78 13.75 14.66

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)151.91 153.48 149.51 141.05 130.38 120.35 113.64 112.07 116.04 124.5 135.17 145.2

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72

Pumps and fans gains (Table 5a)
(70)m= (70)3 3 3 3 3 3 3 3 3 3 3 3

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73

Water heating gains (Table 5)
(72)m= (72)105.22 103.47 99.84 94.91 91.71 87.21 83.38 88.28 90.03 95.13 100.89 103.48

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)323.53 321.77 311.8 295.91 280.07 264.62 254.48 259.41 267.49 283.55 301.96 315.49

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 31.690.77 5.28 19.64 0.63 0.7

0.9xEast (76)x x x x = 15.850.77 2.64 19.64 0.63 0.7

0.9xEast (76)x x x x = 620.77 5.28 38.42 0.63 0.7

0.9xEast (76)x x x x = 310.77 2.64 38.42 0.63 0.7

0.9xEast (76)x x x x = 102.10.77 5.28 63.27 0.63 0.7
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0.9xEast (76)x x x x = 51.050.77 2.64 63.27 0.63 0.7

0.9xEast (76)x x x x = 148.910.77 5.28 92.28 0.63 0.7

0.9xEast (76)x x x x = 74.450.77 2.64 92.28 0.63 0.7

0.9xEast (76)x x x x = 182.490.77 5.28 113.09 0.63 0.7

0.9xEast (76)x x x x = 91.250.77 2.64 113.09 0.63 0.7

0.9xEast (76)x x x x = 186.810.77 5.28 115.77 0.63 0.7

0.9xEast (76)x x x x = 93.410.77 2.64 115.77 0.63 0.7

0.9xEast (76)x x x x = 177.850.77 5.28 110.22 0.63 0.7

0.9xEast (76)x x x x = 88.930.77 2.64 110.22 0.63 0.7

0.9xEast (76)x x x x = 152.770.77 5.28 94.68 0.63 0.7

0.9xEast (76)x x x x = 76.390.77 2.64 94.68 0.63 0.7

0.9xEast (76)x x x x = 118.750.77 5.28 73.59 0.63 0.7

0.9xEast (76)x x x x = 59.370.77 2.64 73.59 0.63 0.7

0.9xEast (76)x x x x = 73.560.77 5.28 45.59 0.63 0.7

0.9xEast (76)x x x x = 36.780.77 2.64 45.59 0.63 0.7

0.9xEast (76)x x x x = 39.520.77 5.28 24.49 0.63 0.7

0.9xEast (76)x x x x = 19.760.77 2.64 24.49 0.63 0.7

0.9xEast (76)x x x x = 26.060.77 5.28 16.15 0.63 0.7

0.9xEast (76)x x x x = 13.030.77 2.64 16.15 0.63 0.7

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

(83)m= (83)47.54 93 153.15 223.36 273.74 280.22 266.78 229.16 178.12 110.35 59.27 39.09

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)371.07 414.76 464.95 519.27 553.8 544.84 521.26 488.57 445.61 393.9 361.23 354.58

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.93 0.82 0.64 0.48 0.53 0.79 0.96 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.88 20.03 20.28 20.61 20.85 20.97 20.99 20.99 20.91 20.59 20.18 19.86

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.97 19.97 19.98 19.99 19.99 20 20 20 19.99 19.99 19.98 19.98

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.99 0.97 0.91 0.77 0.55 0.37 0.42 0.71 0.94 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.5 18.71 19.07 19.53 19.85 19.98 19.99 19.99 19.93 19.52 18.94 18.47

fLA = Living area ÷ (4) = (91)0.45

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.12 19.3 19.62 20.02 20.3 20.42 20.45 20.44 20.37 20.01 19.5 19.09

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 19.12 19.3 19.62 20.02 20.3 20.42 20.45 20.44 20.37 20.01 19.5 19.09

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.99 0.97 0.91 0.79 0.59 0.42 0.47 0.74 0.94 0.99 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 368.27 409.04 450.06 473.99 437.2 323.11 218.94 228.84 329.17 369.99 355.93 352.42

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 872.58 845.92 768.76 644.53 497.63 333.83 220.41 231.38 360.87 544.19 720.29 868.93

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 375.21 293.58 237.11 122.78 44.97 0 0 0 0 129.6 262.34 384.28

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1849.87

Space heating requirement in kWh/m²/year (99)35.71

9a. Energy requirements – Individual heating systems including micro-CHP)
Space heating:
Fraction of space heat from secondary/supplementary system (201)0

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

Fraction of total heating from main system 1 (204) = (202) × [1 – (203)] = (204)1

Efficiency of main space heating system 1 (206)93.5

Efficiency of secondary/supplementary heating system, % (208)0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec kWh/year
Space heating requirement (calculated above)

375.21 293.58 237.11 122.78 44.97 0 0 0 0 129.6 262.34 384.28

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

401.29 313.99 253.59 131.32 48.09 0 0 0 0 138.61 280.58 411

Total (kWh/year) =Sum(211)          =1...5,10.…12 (211)1978.48

Space heating fuel (secondary), kWh/month
= {[(98)m x (201)] } x 100 ÷ (208)
(215)m= 0 0 0 0 0 0 0 0 0 0 0 0

Total (kWh/year) =Sum(215)          =1...5,10.…12 (215)0

Water heating
Output from water heater (calculated above)

169.92 149.95 157.9 142.13 139.7 125.44 121.05 132.03 131.55 147.35 155.07 166.03

Efficiency of water heater (216)79.8

86.87 86.58 85.9 84.43 82.17 79.8 79.8 79.8 79.8 84.47 86.21 86.98(217)m= (217)

Fuel for water heating, kWh/month
(219)m =  (64)m  x 100 ÷ (217)m
(219)m= 195.6 173.2 183.82 168.34 170.03 157.19 151.69 165.45 164.85 174.43 179.89 190.88

Total = Sum(219a)      =1...12 (219)2075.37

Annual totals kWh/year kWh/year
Space heating fuel used, main system 1 1978.48
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Water heating fuel used 2075.37

Electricity for pumps, fans and electric keep-hot

central heating pump: (230c)30

boiler with a fan-assisted flue (230e)45

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

Electricity for lighting (232)251.82

12a. CO2 emissions – Individual heating systems including micro-CHP

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

Space heating (main system 1) (211)    x     = (261)0.216 427.35

Space heating (secondary) (215)    x     = (263)0.519 0

Water heating (219)    x     = (264)0.216 448.28

Space and water heating (261) + (262) + (263) + (264) = (265)875.63

Electricity for pumps, fans and electric keep-hot (231)    x     = (267)0.519 38.93

Electricity for lighting (232)    x     = (268)0.519 130.69

Total CO2, kg/year sum of (265)…(271) = (272)1045.25

(273)20.18TER   =  DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E0-01
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 71 2.7 191.7

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)71

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)191.7

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)1
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.92

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.14

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.18 0.17 0.17 0.15 0.15 0.13 0.13 0.13 0.14 0.15 0.16 0.16

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.29 0.29 0.29 0.27 0.27 0.25 0.25 0.25 0.26 0.27 0.27 0.28

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.29 0.29 0.29 0.27 0.27 0.25 0.25 0.25 0.26 0.27 0.27 0.28

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =7.58 8.68

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 4 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Floor (28)71 0.12 8.52x =

Walls Type1 (29)x =65.34 21.18 44.16 0.16 7.07

Walls Type2 (29)x =4.32 1.89 2.43 0.15 0.37

Walls Type3 (29)x =7.29 0 7.29 0.16 1.17

Roof (30)x =6 0 6 0.12 0.72

Total area of elements, m² (31)153.95

Party wall (32)x =19.17 0 0

Party ceiling (32b)65

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)44.74

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)19.84
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if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 64.58

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
18.62 18.4 18.19 17.09 16.87 15.77 15.77 15.55 16.21 16.87 17.31 17.75(38)m= (38)

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

(39)m= 83.2 82.98 82.77 81.67 81.45 80.35 80.35 80.13 80.79 81.45 81.89 82.33

Average = Sum(39)      /12=1…12 81.61 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.17 1.17 1.17 1.15 1.15 1.13 1.13 1.13 1.14 1.15 1.15 1.16

Average = Sum(40)      /12=1…12 (40)1.15
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.27
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)88.12
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 96.93 93.4 89.88 86.35 82.83 79.3 79.3 82.83 86.35 89.88 93.4 96.93

Total = Sum(44)      =1…12 (44)1057.39
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 143.74 125.72 129.73 113.1 108.52 93.65 86.78 99.58 100.77 117.44 128.19 139.21

Total = Sum(45)      =1…12 (45)1386.41
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)21.56 18.86 19.46 16.97 16.28 14.05 13.02 14.94 15.12 17.62 19.23 20.88
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)199.02 175.64 185.01 166.59 163.8 147.14 142.05 154.86 154.26 172.71 181.68 194.48

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 199.02 175.64 185.01 166.59 163.8 147.14 142.05 154.86 154.26 172.71 181.68 194.48

Output from water heater (annual)1…12 (64)2037.25

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)92.02 81.74 87.36 80.4 80.31 73.93 73.07 77.33 76.3 83.27 85.42 90.51

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

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= (66)113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)17.8 15.81 12.85 9.73 7.27 6.14 6.64 8.63 11.58 14.7 17.16 18.29

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)199.62 201.69 196.47 185.36 171.33 158.15 149.34 147.27 152.49 163.6 177.63 190.81

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81

Water heating gains (Table 5)
(72)m= (72)123.68 121.64 117.41 111.67 107.94 102.68 98.22 103.94 105.97 111.92 118.64 121.65

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)398.14 396.19 383.79 363.81 343.59 324.02 311.25 316.89 327.09 347.27 370.47 387.8

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 11.220.77 2.72 10.63 0.4 0.7

0.9xNorth (74)x x x x = 21.450.77 2.72 20.32 0.4 0.7

0.9xNorth (74)x x x x = 36.450.77 2.72 34.53 0.4 0.7

0.9xNorth (74)x x x x = 58.550.77 2.72 55.46 0.4 0.7

0.9xNorth (74)x x x x = 78.870.77 2.72 74.72 0.4 0.7

0.9xNorth (74)x x x x = 84.430.77 2.72 79.99 0.4 0.7

0.9xNorth (74)x x x x = 78.830.77 2.72 74.68 0.4 0.7

0.9xNorth (74)x x x x = 62.540.77 2.72 59.25 0.4 0.7

0.9xNorth (74)x x x x = 43.820.77 2.72 41.52 0.4 0.7

0.9xNorth (74)x x x x = 25.530.77 2.72 24.19 0.4 0.7

0.9xNorth (74)x x x x = 13.850.77 2.72 13.12 0.4 0.7

0.9xNorth (74)x x x x = 9.360.77 2.72 8.86 0.4 0.7

0.9xSouth (78)x x x x = 68.760.77 7.58 46.75 0.4 0.7

0.9xSouth (78)x x x x = 49.350.77 2.72 46.75 0.4 0.7

0.9xSouth (78)x x x x = 112.620.77 7.58 76.57 0.4 0.7

0.9xSouth (78)x x x x = 80.820.77 2.72 76.57 0.4 0.7

0.9xSouth (78)x x x x = 143.460.77 7.58 97.53 0.4 0.7

0.9xSouth (78)x x x x = 102.950.77 2.72 97.53 0.4 0.7

0.9xSouth (78)x x x x = 162.140.77 7.58 110.23 0.4 0.7

0.9xSouth (78)x x x x = 116.360.77 2.72 110.23 0.4 0.7

0.9xSouth (78)x x x x = 168.960.77 7.58 114.87 0.4 0.7

0.9xSouth (78)x x x x = 121.260.77 2.72 114.87 0.4 0.7

0.9xSouth (78)x x x x = 162.60.77 7.58 110.55 0.4 0.7

0.9xSouth (78)x x x x = 116.690.77 2.72 110.55 0.4 0.7

0.9xSouth (78)x x x x = 158.870.77 7.58 108.01 0.4 0.7

0.9xSouth (78)x x x x = 114.010.77 2.72 108.01 0.4 0.7

0.9xSouth (78)x x x x = 154.280.77 7.58 104.89 0.4 0.7

0.9xSouth (78)x x x x = 110.720.77 2.72 104.89 0.4 0.7

0.9xSouth (78)x x x x = 149.860.77 7.58 101.89 0.4 0.7

0.9xSouth (78)x x x x = 107.550.77 2.72 101.89 0.4 0.7

0.9xSouth (78)x x x x = 121.470.77 7.58 82.59 0.4 0.7

0.9xSouth (78)x x x x = 87.180.77 2.72 82.59 0.4 0.7

0.9xSouth (78)x x x x = 81.510.77 7.58 55.42 0.4 0.7

0.9xSouth (78)x x x x = 58.50.77 2.72 55.42 0.4 0.7

0.9xSouth (78)x x x x = 59.420.77 7.58 40.4 0.4 0.7

0.9xSouth (78)x x x x = 42.640.77 2.72 40.4 0.4 0.7

0.9xWest (80)x x x x = 10.370.77 2.72 19.64 0.4 0.7

0.9xWest (80)x x x x = 20.280.77 2.72 38.42 0.4 0.7

0.9xWest (80)x x x x = 33.390.77 2.72 63.27 0.4 0.7
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0.9xWest (80)x x x x = 48.70.77 2.72 92.28 0.4 0.7

0.9xWest (80)x x x x = 59.690.77 2.72 113.09 0.4 0.7

0.9xWest (80)x x x x = 61.10.77 2.72 115.77 0.4 0.7

0.9xWest (80)x x x x = 58.170.77 2.72 110.22 0.4 0.7

0.9xWest (80)x x x x = 49.970.77 2.72 94.68 0.4 0.7

0.9xWest (80)x x x x = 38.840.77 2.72 73.59 0.4 0.7

0.9xWest (80)x x x x = 24.060.77 2.72 45.59 0.4 0.7

0.9xWest (80)x x x x = 12.930.77 2.72 24.49 0.4 0.7

0.9xWest (80)x x x x = 8.520.77 2.72 16.15 0.4 0.7

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

(83)m= (83)139.7 235.17 316.25 385.75 428.77 424.82 409.88 377.51 340.07 258.24 166.78 119.94

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)537.85 631.36 700.05 749.56 772.36 748.85 721.13 694.4 667.16 605.51 537.25 507.75

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.97 0.93 0.83 0.65 0.48 0.52 0.75 0.94 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.87 20.06 20.31 20.61 20.84 20.96 20.99 20.99 20.93 20.63 20.2 19.84

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.94 19.95 19.95 19.96 19.96 19.98 19.98 19.98 19.97 19.96 19.96 19.95

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.96 0.9 0.77 0.56 0.37 0.41 0.67 0.91 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.46 18.73 19.1 19.52 19.81 19.95 19.97 19.97 19.92 19.56 18.94 18.42

fLA = Living area ÷ (4) = (91)0.37

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 18.98 19.22 19.54 19.92 20.19 20.32 20.35 20.35 20.29 19.95 19.4 18.94

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 18.98 19.22 19.54 19.92 20.19 20.32 20.35 20.35 20.29 19.95 19.4 18.94

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.96 0.9 0.79 0.59 0.41 0.45 0.7 0.91 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 532.62 618.21 669.14 674.69 606.34 444.25 298.98 313.08 464.69 553.35 526.28 503.92

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1221.32 1188.24 1079.42 899.88 691.53 459.88 301.04 316.22 499.77 761.61 1007.31 1213.57
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Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 512.39 383.06 305.25 162.14 63.38 0 0 0 0 154.95 346.34 527.98

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2455.5

Space heating requirement in kWh/m²/year (99)34.58

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 1 (303a)

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 2455.5

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 2578.27

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2037.25

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 2139.11

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 47.17

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)154.94

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 154.94

Energy for lighting (calculated in Appendix L) (332)314.29

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 1065.85

Electrical energy for heat distribution = (372)[(313) x 24.480.52
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Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 1090.34

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 1090.34

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 80.41

CO2 associated with electricity for lighting = (379)(332))) x 0.52 163.12

Total CO2, kg/year sum of (376)…(382) = (383)1333.87

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)18.79

EI rating (section 14) (385)84.59
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E1-18
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 50 2.7 135

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)50

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)135

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.12

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.15 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.12 0.13 0.14

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.42 6.21

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Walls Type1 (29)x =22.95 10.86 12.09 0.16 1.93

Walls Type2 (29)x =20.79 1.89 18.9 0.15 2.84

Total area of elements, m² (31)43.74

Party wall (32)x =35.37 0 0

Party floor (32a)50

Party ceiling (32b)50

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)19.86

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)6.55

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 26.41

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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11.84 11.71 11.58 10.93 10.8 10.15 10.15 10.03 10.41 10.8 11.06 11.32(38)m= (38)

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

(39)m= 38.25 38.12 37.99 37.34 37.21 36.57 36.57 36.44 36.82 37.21 37.47 37.73

Average = Sum(39)      /12=1…12 37.31 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.76 0.76 0.76 0.75 0.74 0.73 0.73 0.73 0.74 0.74 0.75 0.75

Average = Sum(40)      /12=1…12 (40)0.75
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.69
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)74.34
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 81.77 78.8 75.83 72.85 69.88 66.91 66.91 69.88 72.85 75.83 78.8 81.77

Total = Sum(44)      =1…12 (44)892.08
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 121.27 106.06 109.45 95.42 91.56 79.01 73.21 84.01 85.01 99.08 108.15 117.44

Total = Sum(45)      =1…12 (45)1169.66
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.19 15.91 16.42 14.31 13.73 11.85 10.98 12.6 12.75 14.86 16.22 17.62
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01
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Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)176.55 155.99 164.72 148.91 146.83 132.5 128.49 139.29 138.51 154.35 161.64 172.72

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 176.55 155.99 164.72 148.91 146.83 132.5 128.49 139.29 138.51 154.35 161.64 172.72

Output from water heater (annual)1…12 (64)1820.5

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)84.54 75.21 80.61 74.52 74.66 69.06 68.56 72.15 71.06 77.16 78.75 83.27

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

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= (66)84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)13.14 11.67 9.49 7.18 5.37 4.53 4.9 6.37 8.55 10.85 12.67 13.5

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)147.23 148.76 144.91 136.72 126.37 116.64 110.15 108.62 112.47 120.67 131.01 140.74

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6

Water heating gains (Table 5)
(72)m= (72)113.63 111.92 108.35 103.5 100.35 95.92 92.16 96.98 98.7 103.71 109.38 111.92

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)322.36 320.7 311.1 295.75 280.44 265.45 255.55 260.32 268.07 283.59 301.41 314.51

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xSouth (78)x x x x = 24.680.77 2.72 46.75 0.4 0.7

0.9xSouth (78)x x x x = 40.410.77 2.72 76.57 0.4 0.7
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0.9xSouth (78)x x x x = 51.480.77 2.72 97.53 0.4 0.7

0.9xSouth (78)x x x x = 58.180.77 2.72 110.23 0.4 0.7

0.9xSouth (78)x x x x = 60.630.77 2.72 114.87 0.4 0.7

0.9xSouth (78)x x x x = 58.350.77 2.72 110.55 0.4 0.7

0.9xSouth (78)x x x x = 57.010.77 2.72 108.01 0.4 0.7

0.9xSouth (78)x x x x = 55.360.77 2.72 104.89 0.4 0.7

0.9xSouth (78)x x x x = 53.770.77 2.72 101.89 0.4 0.7

0.9xSouth (78)x x x x = 43.590.77 2.72 82.59 0.4 0.7

0.9xSouth (78)x x x x = 29.250.77 2.72 55.42 0.4 0.7

0.9xSouth (78)x x x x = 21.320.77 2.72 40.4 0.4 0.7

0.9xWest (80)x x x x = 20.660.77 5.42 19.64 0.4 0.7

0.9xWest (80)x x x x = 10.370.77 2.72 19.64 0.4 0.7

0.9xWest (80)x x x x = 40.410.77 5.42 38.42 0.4 0.7

0.9xWest (80)x x x x = 20.280.77 2.72 38.42 0.4 0.7

0.9xWest (80)x x x x = 66.540.77 5.42 63.27 0.4 0.7

0.9xWest (80)x x x x = 33.390.77 2.72 63.27 0.4 0.7

0.9xWest (80)x x x x = 97.050.77 5.42 92.28 0.4 0.7

0.9xWest (80)x x x x = 48.70.77 2.72 92.28 0.4 0.7

0.9xWest (80)x x x x = 118.940.77 5.42 113.09 0.4 0.7

0.9xWest (80)x x x x = 59.690.77 2.72 113.09 0.4 0.7

0.9xWest (80)x x x x = 121.760.77 5.42 115.77 0.4 0.7

0.9xWest (80)x x x x = 61.10.77 2.72 115.77 0.4 0.7

0.9xWest (80)x x x x = 115.920.77 5.42 110.22 0.4 0.7

0.9xWest (80)x x x x = 58.170.77 2.72 110.22 0.4 0.7

0.9xWest (80)x x x x = 99.570.77 5.42 94.68 0.4 0.7

0.9xWest (80)x x x x = 49.970.77 2.72 94.68 0.4 0.7

0.9xWest (80)x x x x = 77.390.77 5.42 73.59 0.4 0.7

0.9xWest (80)x x x x = 38.840.77 2.72 73.59 0.4 0.7

0.9xWest (80)x x x x = 47.950.77 5.42 45.59 0.4 0.7

0.9xWest (80)x x x x = 24.060.77 2.72 45.59 0.4 0.7

0.9xWest (80)x x x x = 25.760.77 5.42 24.49 0.4 0.7

0.9xWest (80)x x x x = 12.930.77 2.72 24.49 0.4 0.7

0.9xWest (80)x x x x = 16.990.77 5.42 16.15 0.4 0.7

0.9xWest (80)x x x x = 8.520.77 2.72 16.15 0.4 0.7

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

(83)m= (83)55.7 101.1 151.42 203.94 239.26 241.2 231.1 204.9 170.01 115.6 67.93 46.83

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)378.05 421.79 462.52 499.69 519.7 506.66 486.65 465.22 438.07 399.18 369.34 361.35

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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(86)(86)m= 0.99 0.98 0.94 0.83 0.65 0.46 0.33 0.36 0.58 0.86 0.97 0.99

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.47 20.59 20.76 20.92 20.99 21 21 21 21 20.91 20.67 20.44

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.28 20.29 20.29 20.3 20.3 20.31 20.31 20.32 20.31 20.3 20.3 20.29

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.97 0.92 0.8 0.61 0.41 0.28 0.31 0.52 0.83 0.97 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.58 19.76 20 20.22 20.29 20.31 20.31 20.32 20.31 20.21 19.89 19.55

fLA = Living area ÷ (4) = (91)0.47

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 20 20.16 20.36 20.55 20.62 20.64 20.64 20.64 20.63 20.55 20.26 19.97

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 20 20.16 20.36 20.55 20.62 20.64 20.64 20.64 20.63 20.55 20.26 19.97

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.97 0.93 0.81 0.63 0.44 0.3 0.33 0.55 0.84 0.97 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 372.56 408.87 428.05 404.53 327.13 220.5 147.66 154.45 239.18 336.38 356.49 357.24

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 600.47 581.52 526.66 435.16 331.97 220.78 147.68 154.48 240.57 370.12 493.14 595.19

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 169.56 116.02 73.37 22.05 3.6 0 0 0 0 25.1 98.39 177.03

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)685.12

Space heating requirement in kWh/m²/year (99)13.7

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 1 (303a)

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 685.12
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Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 719.38

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 1820.5

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1911.52

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 26.31

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)109.11

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 109.11

Energy for lighting (calculated in Appendix L) (332)232

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 594.43

Electrical energy for heat distribution = (372)[(313) x 13.650.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 608.08

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 608.08

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 56.63

CO2 associated with electricity for lighting = (379)(332))) x 0.52 120.41

Total CO2, kg/year sum of (376)…(382) = (383)785.12

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)15.7

EI rating (section 14) (385)88.93
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E2-07
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 50.3 2.7 135.81

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)50.3

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)135.81

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.12

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 1 of 7



DER WorkSheet: New dwelling design stage

Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.15 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.12 0.13 0.14

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =8.16 9.34

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Walls Type1 (29)x =15.93 10.88 5.05 0.16 0.81

Walls Type2 (29)x =25.11 1.89 23.22 0.15 3.49

Walls Type3 (29)x =13.77 0 13.77 0.14 1.93

Total area of elements, m² (31)54.81

Party wall (32)x =23.49 0 0

Party floor (32a)50.3

Party ceiling (32b)50.3

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)21.33

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)7.88

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 29.21

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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11.91 11.78 11.65 11 10.87 10.22 10.22 10.09 10.48 10.87 11.13 11.39(38)m= (38)

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

(39)m= 41.12 40.99 40.86 40.2 40.07 39.42 39.42 39.29 39.68 40.07 40.33 40.59

Average = Sum(39)      /12=1…12 40.17 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.82 0.81 0.81 0.8 0.8 0.78 0.78 0.78 0.79 0.8 0.8 0.81

Average = Sum(40)      /12=1…12 (40)0.8
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.7
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)74.55
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 82 79.02 76.04 73.06 70.08 67.09 67.09 70.08 73.06 76.04 79.02 82

Total = Sum(44)      =1…12 (44)894.6
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 121.61 106.36 109.76 95.69 91.81 79.23 73.42 84.25 85.25 99.35 108.45 117.77

Total = Sum(45)      =1…12 (45)1172.96
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.24 15.95 16.46 14.35 13.77 11.88 11.01 12.64 12.79 14.9 16.27 17.67
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01
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Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)176.89 156.29 165.03 149.18 147.09 132.72 128.69 139.52 138.75 154.63 161.95 173.05

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 176.89 156.29 165.03 149.18 147.09 132.72 128.69 139.52 138.75 154.63 161.95 173.05

Output from water heater (annual)1…12 (64)1823.8

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)84.66 75.31 80.72 74.61 74.75 69.14 68.63 72.23 71.14 77.26 78.86 83.38

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

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= (66)84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)13.21 11.73 9.54 7.22 5.4 4.56 4.93 6.4 8.59 10.91 12.73 13.58

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)148.01 149.55 145.68 137.44 127.04 117.26 110.73 109.2 113.07 121.31 131.71 141.48

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96

Water heating gains (Table 5)
(72)m= (72)113.79 112.06 108.49 103.63 100.47 96.03 92.25 97.09 98.81 103.84 109.52 112.07

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)323.49 321.83 312.19 296.77 281.39 266.33 256.39 261.17 268.95 284.54 302.45 315.61

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 31.10.77 8.16 19.64 0.4 0.7

0.9xEast (76)x x x x = 10.370.77 2.72 19.64 0.4 0.7
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0.9xEast (76)x x x x = 60.830.77 8.16 38.42 0.4 0.7

0.9xEast (76)x x x x = 20.280.77 2.72 38.42 0.4 0.7

0.9xEast (76)x x x x = 100.180.77 8.16 63.27 0.4 0.7

0.9xEast (76)x x x x = 33.390.77 2.72 63.27 0.4 0.7

0.9xEast (76)x x x x = 146.110.77 8.16 92.28 0.4 0.7

0.9xEast (76)x x x x = 48.70.77 2.72 92.28 0.4 0.7

0.9xEast (76)x x x x = 179.070.77 8.16 113.09 0.4 0.7

0.9xEast (76)x x x x = 59.690.77 2.72 113.09 0.4 0.7

0.9xEast (76)x x x x = 183.310.77 8.16 115.77 0.4 0.7

0.9xEast (76)x x x x = 61.10.77 2.72 115.77 0.4 0.7

0.9xEast (76)x x x x = 174.520.77 8.16 110.22 0.4 0.7

0.9xEast (76)x x x x = 58.170.77 2.72 110.22 0.4 0.7

0.9xEast (76)x x x x = 149.910.77 8.16 94.68 0.4 0.7

0.9xEast (76)x x x x = 49.970.77 2.72 94.68 0.4 0.7

0.9xEast (76)x x x x = 116.520.77 8.16 73.59 0.4 0.7

0.9xEast (76)x x x x = 38.840.77 2.72 73.59 0.4 0.7

0.9xEast (76)x x x x = 72.180.77 8.16 45.59 0.4 0.7

0.9xEast (76)x x x x = 24.060.77 2.72 45.59 0.4 0.7

0.9xEast (76)x x x x = 38.780.77 8.16 24.49 0.4 0.7

0.9xEast (76)x x x x = 12.930.77 2.72 24.49 0.4 0.7

0.9xEast (76)x x x x = 25.570.77 8.16 16.15 0.4 0.7

0.9xEast (76)x x x x = 8.520.77 2.72 16.15 0.4 0.7

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

(83)m= (83)41.46 81.11 133.58 194.82 238.76 244.41 232.69 199.88 155.36 96.25 51.7 34.1

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)364.96 402.94 445.77 491.59 520.15 510.74 489.08 461.05 424.31 380.79 354.15 349.71

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.96 0.87 0.69 0.49 0.35 0.39 0.63 0.91 0.98 0.99

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.36 20.48 20.67 20.88 20.98 21 21 21 20.99 20.86 20.58 20.33

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.24 20.24 20.24 20.25 20.26 20.27 20.27 20.27 20.26 20.26 20.25 20.25

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.95 0.84 0.65 0.44 0.3 0.33 0.57 0.88 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.38 19.56 19.84 20.12 20.24 20.27 20.27 20.27 20.26 20.1 19.71 19.36

fLA = Living area ÷ (4) = (91)0.59
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Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.95 20.1 20.33 20.57 20.67 20.7 20.7 20.7 20.69 20.55 20.22 19.93

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.95 20.1 20.33 20.57 20.67 20.7 20.7 20.7 20.69 20.55 20.22 19.93

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.95 0.85 0.67 0.47 0.33 0.37 0.61 0.89 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 361.3 394.91 422.83 418.01 349.97 239.6 161.46 168.77 257.69 339.27 346.08 346.95

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 643.61 622.91 564.88 469.05 359.46 240.3 161.51 168.87 261.37 398.58 529.17 638.62

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 210.04 153.21 105.68 36.75 7.06 0 0 0 0 44.12 131.83 217

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)905.7

Space heating requirement in kWh/m²/year (99)18.01

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 1 (303a)

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 905.7

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 950.99

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 1823.8

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1914.99

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 28.66

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0
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Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)109.77

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 109.77

Energy for lighting (calculated in Appendix L) (332)233.27

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 647.54

Electrical energy for heat distribution = (372)[(313) x 14.870.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 662.42

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 662.42

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 56.97

CO2 associated with electricity for lighting = (379)(332))) x 0.52 121.07

Total CO2, kg/year sum of (376)…(382) = (383)840.45

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)16.71

EI rating (section 14) (385)88.18DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E5-03
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 74.5 2.7 201.15

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)74.5

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)201.15

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.42 6.21

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =5.42 6.21

Walls Type1 (29)x =46.17 24.4 21.77 0.16 3.48

Walls Type2 (29)x =11.07 1.89 9.18 0.15 1.38

Roof (30)x =74.5 0 74.5 0.12 8.94

Total area of elements, m² (31)131.74

Party wall (32)x =35.64 0 0

Party floor (32a)74.5

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)44.39

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)20.56

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 64.95

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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18.59 18.38 18.17 17.11 16.9 15.84 15.84 15.63 16.26 16.9 17.32 17.74(38)m= (38)

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

(39)m= 83.54 83.32 83.11 82.05 81.84 80.78 80.78 80.57 81.21 81.84 82.27 82.69

Average = Sum(39)      /12=1…12 82 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.12 1.12 1.12 1.1 1.1 1.08 1.08 1.08 1.09 1.1 1.1 1.11

Average = Sum(40)      /12=1…12 (40)1.1
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.35
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)90.02
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 99.02 95.42 91.82 88.22 84.62 81.02 81.02 84.62 88.22 91.82 95.42 99.02

Total = Sum(44)      =1…12 (44)1080.22
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 146.84 128.43 132.53 115.54 110.87 95.67 88.65 101.73 102.94 119.97 130.96 142.21

Total = Sum(45)      =1…12 (45)1416.34
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)22.03 19.26 19.88 17.33 16.63 14.35 13.3 15.26 15.44 18 19.64 21.33
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01
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Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)202.12 178.36 187.81 169.04 166.14 149.16 143.93 157 156.44 175.25 184.45 197.49

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 202.12 178.36 187.81 169.04 166.14 149.16 143.93 157 156.44 175.25 184.45 197.49

Output from water heater (annual)1…12 (64)2067.18

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)93.05 82.65 88.29 81.21 81.08 74.6 73.7 78.05 77.02 84.11 86.34 91.51

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

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= (66)117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)18.5 16.44 13.37 10.12 7.56 6.39 6.9 8.97 12.04 15.29 17.84 19.02

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)207.56 209.72 204.29 192.74 178.15 164.44 155.28 153.13 158.56 170.11 184.7 198.41

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01

Water heating gains (Table 5)
(72)m= (72)125.06 122.98 118.67 112.8 108.98 103.62 99.06 104.9 106.98 113.05 119.91 122.99

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)409.39 407.39 394.58 373.9 352.95 332.7 319.49 325.25 335.83 356.7 380.71 398.67

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xSouth (78)x x x x = 24.680.77 2.72 46.75 0.4 0.7

0.9xSouth (78)x x x x = 98.340.77 5.42 46.75 0.4 0.7
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0.9xSouth (78)x x x x = 40.410.77 2.72 76.57 0.4 0.7

0.9xSouth (78)x x x x = 161.050.77 5.42 76.57 0.4 0.7

0.9xSouth (78)x x x x = 51.480.77 2.72 97.53 0.4 0.7

0.9xSouth (78)x x x x = 205.150.77 5.42 97.53 0.4 0.7

0.9xSouth (78)x x x x = 58.180.77 2.72 110.23 0.4 0.7

0.9xSouth (78)x x x x = 231.870.77 5.42 110.23 0.4 0.7

0.9xSouth (78)x x x x = 60.630.77 2.72 114.87 0.4 0.7

0.9xSouth (78)x x x x = 241.620.77 5.42 114.87 0.4 0.7

0.9xSouth (78)x x x x = 58.350.77 2.72 110.55 0.4 0.7

0.9xSouth (78)x x x x = 232.530.77 5.42 110.55 0.4 0.7

0.9xSouth (78)x x x x = 57.010.77 2.72 108.01 0.4 0.7

0.9xSouth (78)x x x x = 227.190.77 5.42 108.01 0.4 0.7

0.9xSouth (78)x x x x = 55.360.77 2.72 104.89 0.4 0.7

0.9xSouth (78)x x x x = 220.630.77 5.42 104.89 0.4 0.7

0.9xSouth (78)x x x x = 53.770.77 2.72 101.89 0.4 0.7

0.9xSouth (78)x x x x = 214.310.77 5.42 101.89 0.4 0.7

0.9xSouth (78)x x x x = 43.590.77 2.72 82.59 0.4 0.7

0.9xSouth (78)x x x x = 173.710.77 5.42 82.59 0.4 0.7

0.9xSouth (78)x x x x = 29.250.77 2.72 55.42 0.4 0.7

0.9xSouth (78)x x x x = 116.560.77 5.42 55.42 0.4 0.7

0.9xSouth (78)x x x x = 21.320.77 2.72 40.4 0.4 0.7

0.9xSouth (78)x x x x = 84.970.77 5.42 40.4 0.4 0.7

0.9xWest (80)x x x x = 41.310.77 5.42 19.64 0.4 0.7

0.9xWest (80)x x x x = 80.810.77 5.42 38.42 0.4 0.7

0.9xWest (80)x x x x = 133.090.77 5.42 63.27 0.4 0.7

0.9xWest (80)x x x x = 194.10.77 5.42 92.28 0.4 0.7

0.9xWest (80)x x x x = 237.880.77 5.42 113.09 0.4 0.7

0.9xWest (80)x x x x = 243.510.77 5.42 115.77 0.4 0.7

0.9xWest (80)x x x x = 231.830.77 5.42 110.22 0.4 0.7

0.9xWest (80)x x x x = 199.140.77 5.42 94.68 0.4 0.7

0.9xWest (80)x x x x = 154.790.77 5.42 73.59 0.4 0.7

0.9xWest (80)x x x x = 95.890.77 5.42 45.59 0.4 0.7

0.9xWest (80)x x x x = 51.510.77 5.42 24.49 0.4 0.7

0.9xWest (80)x x x x = 33.970.77 5.42 16.15 0.4 0.7

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

(83)m= (83)164.32 282.28 389.72 484.15 540.13 534.38 516.03 475.14 422.87 313.19 197.32 140.27

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)573.71 689.67 784.29 858.05 893.08 867.08 835.52 800.39 758.69 669.89 578.03 538.94

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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(86)(86)m= 0.99 0.98 0.96 0.89 0.77 0.58 0.42 0.46 0.69 0.92 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.95 20.16 20.43 20.71 20.9 20.98 21 21 20.96 20.7 20.27 19.92

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.98 19.99 19.99 20 20 20.01 20.01 20.02 20.01 20 20 19.99

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.95 0.86 0.71 0.5 0.33 0.36 0.61 0.89 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.61 18.91 19.28 19.68 19.91 20 20.01 20.01 19.98 19.68 19.08 18.56

fLA = Living area ÷ (4) = (91)0.36

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.09 19.36 19.69 20.05 20.27 20.35 20.37 20.37 20.33 20.05 19.51 19.05

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.09 19.36 19.69 20.05 20.27 20.35 20.37 20.37 20.33 20.05 19.51 19.05

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.97 0.94 0.86 0.72 0.53 0.36 0.4 0.64 0.89 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 567.65 672.32 738.75 741.82 646.35 456.66 303.35 318.15 484.03 598.08 564.54 534.63

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1235.69 1204.56 1096.64 915.12 701.26 464.9 304.3 319.66 505.86 773.25 1020.6 1227.8

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 497.02 357.66 266.27 124.77 40.86 0 0 0 0 130.33 328.37 515.71

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2260.99

Space heating requirement in kWh/m²/year (99)30.35

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 1 (303a)

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 2260.99
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Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 2374.04

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2067.18

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 2170.54

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 45.45

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)162.58

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 162.58

Energy for lighting (calculated in Appendix L) (332)326.8

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 1026.81

Electrical energy for heat distribution = (372)[(313) x 23.590.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 1050.4

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 1050.4

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 84.38

CO2 associated with electricity for lighting = (379)(332))) x 0.52 169.61

Total CO2, kg/year sum of (376)…(382) = (383)1304.38

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)17.51

EI rating (section 14) (385)85.37
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: EB1-04
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 72.7 2.7 196.29

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)72.7

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)196.29

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =5.42 6.21

Windows Type 4 1/[1/( 1.2 )+ 0.04] (27)x =2.18 2.5

Windows Type 5 1/[1/( 1.2 )+ 0.04] (27)x =2.18 2.5

Floor (28)72.7 0.12 8.723999x =

Walls (29)x =43.2 19.29 23.91 0.16 3.83

Total area of elements, m² (31)115.9

Party wall (32)x =49.14 0 0

Party ceiling (32b)72.7

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)35.12

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)15.08

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 50.2
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Ventilation heat loss calculated monthly (38)m = 0.33 × (25)m x (5)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
18.14 17.93 17.73 16.7 16.49 15.46 15.46 15.25 15.87 16.49 16.9 17.32(38)m= (38)

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

(39)m= 68.34 68.13 67.93 66.89 66.69 65.66 65.66 65.45 66.07 66.69 67.1 67.51

Average = Sum(39)      /12=1…12 66.84 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.94 0.94 0.93 0.92 0.92 0.9 0.9 0.9 0.91 0.92 0.92 0.93

Average = Sum(40)      /12=1…12 (40)0.92
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.31
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)89.06
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 97.96 94.4 90.84 87.28 83.72 80.15 80.15 83.72 87.28 90.84 94.4 97.96

Total = Sum(44)      =1…12 (44)1068.71
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 145.28 127.06 131.12 114.31 109.68 94.65 87.71 100.64 101.85 118.69 129.56 140.69

Total = Sum(45)      =1…12 (45)1401.24
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)21.79 19.06 19.67 17.15 16.45 14.2 13.16 15.1 15.28 17.8 19.43 21.1
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01
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If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)200.56 176.99 186.39 167.8 164.96 148.14 142.98 155.92 155.34 173.97 183.05 195.97

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 200.56 176.99 186.39 167.8 164.96 148.14 142.98 155.92 155.34 173.97 183.05 195.97

Output from water heater (annual)1…12 (64)2052.08

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)92.53 82.19 87.82 80.8 80.69 74.27 73.38 77.69 76.66 83.69 85.87 91

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

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= (66)115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)18.14 16.11 13.11 9.92 7.42 6.26 6.77 8.79 11.8 14.99 17.49 18.65

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)203.51 205.63 200.3 188.98 174.67 161.23 152.25 150.14 155.46 166.79 181.09 194.54

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39

Water heating gains (Table 5)
(72)m= (72)124.36 122.31 118.03 112.23 108.46 103.15 98.63 104.42 106.47 112.48 119.27 122.32

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)403.67 401.7 389.09 368.77 348.19 328.29 315.3 321 331.38 351.91 375.5 393.15

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)
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0.9xNorth (74)x x x x = 5.610.77 2.72 10.63 0.4 0.7

0.9xNorth (74)x x x x = 4.50.77 2.18 10.63 0.4 0.7

0.9xNorth (74)x x x x = 10.730.77 2.72 20.32 0.4 0.7

0.9xNorth (74)x x x x = 8.60.77 2.18 20.32 0.4 0.7

0.9xNorth (74)x x x x = 18.220.77 2.72 34.53 0.4 0.7

0.9xNorth (74)x x x x = 14.610.77 2.18 34.53 0.4 0.7

0.9xNorth (74)x x x x = 29.270.77 2.72 55.46 0.4 0.7

0.9xNorth (74)x x x x = 23.460.77 2.18 55.46 0.4 0.7

0.9xNorth (74)x x x x = 39.430.77 2.72 74.72 0.4 0.7

0.9xNorth (74)x x x x = 31.610.77 2.18 74.72 0.4 0.7

0.9xNorth (74)x x x x = 42.220.77 2.72 79.99 0.4 0.7

0.9xNorth (74)x x x x = 33.830.77 2.18 79.99 0.4 0.7

0.9xNorth (74)x x x x = 39.410.77 2.72 74.68 0.4 0.7

0.9xNorth (74)x x x x = 31.590.77 2.18 74.68 0.4 0.7

0.9xNorth (74)x x x x = 31.270.77 2.72 59.25 0.4 0.7

0.9xNorth (74)x x x x = 25.060.77 2.18 59.25 0.4 0.7

0.9xNorth (74)x x x x = 21.910.77 2.72 41.52 0.4 0.7

0.9xNorth (74)x x x x = 17.560.77 2.18 41.52 0.4 0.7

0.9xNorth (74)x x x x = 12.770.77 2.72 24.19 0.4 0.7

0.9xNorth (74)x x x x = 10.230.77 2.18 24.19 0.4 0.7

0.9xNorth (74)x x x x = 6.920.77 2.72 13.12 0.4 0.7

0.9xNorth (74)x x x x = 5.550.77 2.18 13.12 0.4 0.7

0.9xNorth (74)x x x x = 4.680.77 2.72 8.86 0.4 0.7

0.9xNorth (74)x x x x = 3.750.77 2.18 8.86 0.4 0.7

0.9xSouth (78)x x x x = 24.680.77 2.72 46.75 0.4 0.7

0.9xSouth (78)x x x x = 49.170.77 5.42 46.75 0.4 0.7

0.9xSouth (78)x x x x = 39.550.77 2.18 46.75 0.4 0.7

0.9xSouth (78)x x x x = 40.410.77 2.72 76.57 0.4 0.7

0.9xSouth (78)x x x x = 80.530.77 5.42 76.57 0.4 0.7

0.9xSouth (78)x x x x = 64.780.77 2.18 76.57 0.4 0.7

0.9xSouth (78)x x x x = 51.480.77 2.72 97.53 0.4 0.7

0.9xSouth (78)x x x x = 102.580.77 5.42 97.53 0.4 0.7

0.9xSouth (78)x x x x = 82.520.77 2.18 97.53 0.4 0.7

0.9xSouth (78)x x x x = 58.180.77 2.72 110.23 0.4 0.7

0.9xSouth (78)x x x x = 115.930.77 5.42 110.23 0.4 0.7

0.9xSouth (78)x x x x = 93.260.77 2.18 110.23 0.4 0.7

0.9xSouth (78)x x x x = 60.630.77 2.72 114.87 0.4 0.7

0.9xSouth (78)x x x x = 120.810.77 5.42 114.87 0.4 0.7

0.9xSouth (78)x x x x = 97.180.77 2.18 114.87 0.4 0.7

0.9xSouth (78)x x x x = 58.350.77 2.72 110.55 0.4 0.7

0.9xSouth (78)x x x x = 116.260.77 5.42 110.55 0.4 0.7
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0.9xSouth (78)x x x x = 93.530.77 2.18 110.55 0.4 0.7

0.9xSouth (78)x x x x = 57.010.77 2.72 108.01 0.4 0.7

0.9xSouth (78)x x x x = 113.60.77 5.42 108.01 0.4 0.7

0.9xSouth (78)x x x x = 91.380.77 2.18 108.01 0.4 0.7

0.9xSouth (78)x x x x = 55.360.77 2.72 104.89 0.4 0.7

0.9xSouth (78)x x x x = 110.320.77 5.42 104.89 0.4 0.7

0.9xSouth (78)x x x x = 88.740.77 2.18 104.89 0.4 0.7

0.9xSouth (78)x x x x = 53.770.77 2.72 101.89 0.4 0.7

0.9xSouth (78)x x x x = 107.150.77 5.42 101.89 0.4 0.7

0.9xSouth (78)x x x x = 86.20.77 2.18 101.89 0.4 0.7

0.9xSouth (78)x x x x = 43.590.77 2.72 82.59 0.4 0.7

0.9xSouth (78)x x x x = 86.860.77 5.42 82.59 0.4 0.7

0.9xSouth (78)x x x x = 69.870.77 2.18 82.59 0.4 0.7

0.9xSouth (78)x x x x = 29.250.77 2.72 55.42 0.4 0.7

0.9xSouth (78)x x x x = 58.280.77 5.42 55.42 0.4 0.7

0.9xSouth (78)x x x x = 46.880.77 2.18 55.42 0.4 0.7

0.9xSouth (78)x x x x = 21.320.77 2.72 40.4 0.4 0.7

0.9xSouth (78)x x x x = 42.490.77 5.42 40.4 0.4 0.7

0.9xSouth (78)x x x x = 34.180.77 2.18 40.4 0.4 0.7

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

(83)m= (83)123.51 205.04 269.4 320.11 349.66 344.18 332.99 310.75 286.6 223.31 146.89 106.41

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)527.18 606.73 658.49 688.88 697.85 672.47 648.29 631.75 617.98 575.22 522.39 499.56

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.97 0.92 0.8 0.61 0.44 0.47 0.7 0.92 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.17 20.33 20.53 20.76 20.92 20.99 21 21 20.97 20.78 20.44 20.14

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.13 20.14 20.14 20.15 20.15 20.16 20.16 20.17 20.16 20.15 20.15 20.14

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.96 0.89 0.75 0.54 0.36 0.39 0.63 0.9 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.03 19.27 19.56 19.88 20.08 20.16 20.16 20.17 20.14 19.91 19.43 19

fLA = Living area ÷ (4) = (91)0.5

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.61 19.8 20.05 20.32 20.5 20.57 20.58 20.58 20.56 20.35 19.94 19.57

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 19.61 19.8 20.05 20.32 20.5 20.57 20.58 20.58 20.56 20.35 19.94 19.57

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.96 0.9 0.77 0.57 0.4 0.43 0.67 0.9 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 522.63 594.93 630.2 618.71 540.4 386.08 260.91 272.91 411.73 520.55 511.93 496.28

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1045.95 1015.2 920.18 764.02 586.85 392.22 261.51 273.82 426.61 650.22 861.35 1037.96

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 389.35 282.43 215.74 104.63 34.55 0 0 0 0 96.47 251.59 403.01

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1777.77

Space heating requirement in kWh/m²/year (99)24.45

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 1 (303a)

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 1777.77

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 1866.65

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2052.08

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 2154.69

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 40.21

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)158.65
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warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 158.65

Energy for lighting (calculated in Appendix L) (332)320.42

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 908.59

Electrical energy for heat distribution = (372)[(313) x 20.870.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 929.46

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 929.46

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 82.34

CO2 associated with electricity for lighting = (379)(332))) x 0.52 166.3

Total CO2, kg/year sum of (376)…(382) = (383)1178.1

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)16.2

EI rating (section 14) (385)86.59DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W1-03
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 86.4 2.7 233.28

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)86.4

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)233.28

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 4 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Windows Type 5 1/[1/( 1.2 )+ 0.04] (27)x =2.18 2.5

Floor (28)86.4 0.1 8.64x =

Walls Type1 (29)x =48.6 18.02 30.58 0.16 4.89

Walls Type2 (29)x =14.31 1.89 12.42 0.15 1.86

Total area of elements, m² (31)149.31

Party wall (32)x =43.75 0 0

Party ceiling (32b)86.4

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)38.67

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 6480

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)14.76

if details of thermal bridging are not known (36) = 0.05 x (31)
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Total fabric heat loss (37)(33) + (36) = 53.43

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
21.56 21.31 21.07 19.84 19.6 18.37 18.37 18.12 18.86 19.6 20.09 20.58(38)m= (38)

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

(39)m= 74.99 74.75 74.5 73.27 73.03 71.8 71.8 71.56 72.29 73.03 73.52 74.01

Average = Sum(39)      /12=1…12 73.21 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.87 0.87 0.86 0.85 0.85 0.83 0.83 0.83 0.84 0.85 0.85 0.86

Average = Sum(40)      /12=1…12 (40)0.85
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.57
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)95.31
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 104.84 101.03 97.22 93.41 89.59 85.78 85.78 89.59 93.41 97.22 101.03 104.84

Total = Sum(44)      =1…12 (44)1143.75
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 155.48 135.98 140.32 122.34 117.39 101.3 93.86 107.71 109 127.03 138.66 150.57

Total = Sum(45)      =1…12 (45)1499.64
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.32 20.4 21.05 18.35 17.61 15.19 14.08 16.16 16.35 19.05 20.8 22.59
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)210.76 185.91 195.6 175.83 172.66 154.79 149.14 162.99 162.49 182.3 192.15 205.85

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 210.76 185.91 195.6 175.83 172.66 154.79 149.14 162.99 162.49 182.3 192.15 205.85

Output from water heater (annual)1…12 (64)2150.48

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)95.92 85.16 90.88 83.47 83.25 76.48 75.43 80.04 79.04 86.46 88.9 94.29

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

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= (66)128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)20.78 18.45 15.01 11.36 8.49 7.17 7.75 10.07 13.52 17.16 20.03 21.35

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)232.3 234.71 228.63 215.7 199.38 184.03 173.79 171.37 177.45 190.38 206.7 222.05

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93

Water heating gains (Table 5)
(72)m= (72)128.92 126.72 122.15 115.93 111.9 106.22 101.39 107.57 109.77 116.21 123.47 126.73

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)443.59 441.48 427.39 404.59 381.37 359.02 344.52 350.62 362.34 385.35 411.8 431.73

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 10.890.77 5.28 10.63 0.4 0.7

0.9xNorth (74)x x x x = 5.450.77 2.64 10.63 0.4 0.7

0.9xNorth (74)x x x x = 20.820.77 5.28 20.32 0.4 0.7

0.9xNorth (74)x x x x = 10.410.77 2.64 20.32 0.4 0.7

0.9xNorth (74)x x x x = 35.380.77 5.28 34.53 0.4 0.7

0.9xNorth (74)x x x x = 17.690.77 2.64 34.53 0.4 0.7

0.9xNorth (74)x x x x = 56.830.77 5.28 55.46 0.4 0.7

0.9xNorth (74)x x x x = 28.410.77 2.64 55.46 0.4 0.7

0.9xNorth (74)x x x x = 76.550.77 5.28 74.72 0.4 0.7

0.9xNorth (74)x x x x = 38.270.77 2.64 74.72 0.4 0.7

0.9xNorth (74)x x x x = 81.950.77 5.28 79.99 0.4 0.7

0.9xNorth (74)x x x x = 40.970.77 2.64 79.99 0.4 0.7

0.9xNorth (74)x x x x = 76.510.77 5.28 74.68 0.4 0.7

0.9xNorth (74)x x x x = 38.250.77 2.64 74.68 0.4 0.7

0.9xNorth (74)x x x x = 60.70.77 5.28 59.25 0.4 0.7

0.9xNorth (74)x x x x = 30.350.77 2.64 59.25 0.4 0.7

0.9xNorth (74)x x x x = 42.540.77 5.28 41.52 0.4 0.7

0.9xNorth (74)x x x x = 21.270.77 2.64 41.52 0.4 0.7

0.9xNorth (74)x x x x = 24.780.77 5.28 24.19 0.4 0.7

0.9xNorth (74)x x x x = 12.390.77 2.64 24.19 0.4 0.7

0.9xNorth (74)x x x x = 13.440.77 5.28 13.12 0.4 0.7

0.9xNorth (74)x x x x = 6.720.77 2.64 13.12 0.4 0.7

0.9xNorth (74)x x x x = 9.080.77 5.28 8.86 0.4 0.7

0.9xNorth (74)x x x x = 4.540.77 2.64 8.86 0.4 0.7

0.9xSouth (78)x x x x = 47.90.77 5.28 46.75 0.4 0.7

0.9xSouth (78)x x x x = 23.950.77 2.64 46.75 0.4 0.7

0.9xSouth (78)x x x x = 19.780.77 2.18 46.75 0.4 0.7

0.9xSouth (78)x x x x = 78.450.77 5.28 76.57 0.4 0.7

0.9xSouth (78)x x x x = 39.220.77 2.64 76.57 0.4 0.7

0.9xSouth (78)x x x x = 32.390.77 2.18 76.57 0.4 0.7

0.9xSouth (78)x x x x = 99.930.77 5.28 97.53 0.4 0.7

0.9xSouth (78)x x x x = 49.960.77 2.64 97.53 0.4 0.7

0.9xSouth (78)x x x x = 41.260.77 2.18 97.53 0.4 0.7

0.9xSouth (78)x x x x = 112.940.77 5.28 110.23 0.4 0.7

0.9xSouth (78)x x x x = 56.470.77 2.64 110.23 0.4 0.7

0.9xSouth (78)x x x x = 46.630.77 2.18 110.23 0.4 0.7

0.9xSouth (78)x x x x = 117.690.77 5.28 114.87 0.4 0.7

0.9xSouth (78)x x x x = 58.840.77 2.64 114.87 0.4 0.7

0.9xSouth (78)x x x x = 48.590.77 2.18 114.87 0.4 0.7
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0.9xSouth (78)x x x x = 113.260.77 5.28 110.55 0.4 0.7

0.9xSouth (78)x x x x = 56.630.77 2.64 110.55 0.4 0.7

0.9xSouth (78)x x x x = 46.760.77 2.18 110.55 0.4 0.7

0.9xSouth (78)x x x x = 110.660.77 5.28 108.01 0.4 0.7

0.9xSouth (78)x x x x = 55.330.77 2.64 108.01 0.4 0.7

0.9xSouth (78)x x x x = 45.690.77 2.18 108.01 0.4 0.7

0.9xSouth (78)x x x x = 107.470.77 5.28 104.89 0.4 0.7

0.9xSouth (78)x x x x = 53.730.77 2.64 104.89 0.4 0.7

0.9xSouth (78)x x x x = 44.370.77 2.18 104.89 0.4 0.7

0.9xSouth (78)x x x x = 104.390.77 5.28 101.89 0.4 0.7

0.9xSouth (78)x x x x = 52.190.77 2.64 101.89 0.4 0.7

0.9xSouth (78)x x x x = 43.10.77 2.18 101.89 0.4 0.7

0.9xSouth (78)x x x x = 84.610.77 5.28 82.59 0.4 0.7

0.9xSouth (78)x x x x = 42.310.77 2.64 82.59 0.4 0.7

0.9xSouth (78)x x x x = 34.930.77 2.18 82.59 0.4 0.7

0.9xSouth (78)x x x x = 56.780.77 5.28 55.42 0.4 0.7

0.9xSouth (78)x x x x = 28.390.77 2.64 55.42 0.4 0.7

0.9xSouth (78)x x x x = 23.440.77 2.18 55.42 0.4 0.7

0.9xSouth (78)x x x x = 41.390.77 5.28 40.4 0.4 0.7

0.9xSouth (78)x x x x = 20.690.77 2.64 40.4 0.4 0.7

0.9xSouth (78)x x x x = 17.090.77 2.18 40.4 0.4 0.7

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

(83)m= (83)107.97 181.29 244.21 301.28 339.95 339.57 326.44 296.62 263.48 199.03 128.77 92.8

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)551.56 622.77 671.6 705.87 721.31 698.59 670.96 647.24 625.81 584.37 540.57 524.52

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.94 0.84 0.64 0.47 0.51 0.75 0.95 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.2 20.33 20.52 20.75 20.91 20.99 21 21 20.97 20.77 20.44 20.17

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.19 20.2 20.2 20.21 20.21 20.23 20.23 20.23 20.22 20.21 20.21 20.2

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 1 0.99 0.98 0.92 0.79 0.57 0.39 0.42 0.68 0.93 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.12 19.31 19.59 19.92 20.13 20.22 20.23 20.23 20.2 19.95 19.49 19.09

fLA = Living area ÷ (4) = (91)0.23

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 6 of 8



DER WorkSheet: New dwelling design stage

(92)(92)m= 19.37 19.55 19.8 20.11 20.31 20.4 20.41 20.41 20.38 20.14 19.71 19.34

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.37 19.55 19.8 20.11 20.31 20.4 20.41 20.41 20.38 20.14 19.71 19.34

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.99 0.97 0.92 0.8 0.59 0.41 0.44 0.7 0.93 0.99 1

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 548.54 615.2 652.35 650.78 577.34 410.61 272.87 286.05 437.02 543.11 533.46 522.36

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1129.99 1095.05 991.07 821.34 629.12 416.33 273.32 286.79 453.79 696.64 927.08 1120.84

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 432.6 322.46 252.01 122.8 38.53 0 0 0 0 114.23 283.41 445.27

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2011.31

Space heating requirement in kWh/m²/year (99)23.28

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers 1 (303a)

Fraction of total space heat from Community boilers (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 2011.31

Space heat from Community boilers (307a)(98) x (304a) x (305) x (306) = 2111.88

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2150.48

If DHW from community scheme:
Water heat from Community boilers (310a)(64) x (303a) x (305) x (306) = 2258.01

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 43.7

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0
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Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)177.88

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 177.88

Energy for lighting (calculated in Appendix L) (332)366.92

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.7

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 986.31

Electrical energy for heat distribution = (372)[(313) x 22.680.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 1008.99

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 1008.99

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 92.32

CO2 associated with electricity for lighting = (379)(332))) x 0.52 190.43

Total CO2, kg/year sum of (376)…(382) = (383)1291.74

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)14.95

EI rating (section 14) (385)86.83DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W2-01
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 94.3 2.7 254.61

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)94.3

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)254.61

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =6.48 7.42

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Floor (28)94.3 0.06 5.658x =

Walls Type1 (29)x =66.42 19.68 46.74 0.16 7.48

Walls Type2 (29)x =5.67 1.89 3.78 0.15 0.57

Total area of elements, m² (31)166.39

Party wall (32)x =42.75 0 0

Party ceiling (32b)94.3

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)38.88

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 7072.5

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)14.75

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 53.63

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
23.53 23.26 23 21.66 21.39 20.05 20.05 19.78 20.59 21.39 21.92 22.46(38)m= (38)

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

(39)m= 77.16 76.89 76.63 75.29 75.02 73.68 73.68 73.41 74.21 75.02 75.55 76.09

Average = Sum(39)      /12=1…12 75.22 (39)
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Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.82 0.82 0.81 0.8 0.8 0.78 0.78 0.78 0.79 0.8 0.8 0.81

Average = Sum(40)      /12=1…12 (40)0.8
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.68
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)97.85
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 107.64 103.72 99.81 95.9 91.98 88.07 88.07 91.98 95.9 99.81 103.72 107.64

Total = Sum(44)      =1…12 (44)1174.24
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 159.62 139.61 144.06 125.6 120.51 103.99 96.37 110.58 111.9 130.41 142.35 154.59

Total = Sum(45)      =1…12 (45)1539.61
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.94 20.94 21.61 18.84 18.08 15.6 14.45 16.59 16.79 19.56 21.35 23.19
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26
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Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)214.9 189.54 199.34 179.09 175.79 157.49 151.64 165.86 165.4 185.69 195.85 209.86

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 214.9 189.54 199.34 179.09 175.79 157.49 151.64 165.86 165.4 185.69 195.85 209.86

Output from water heater (annual)1…12 (64)2190.45

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)97.3 86.36 92.12 84.56 84.29 77.37 76.26 80.99 80 87.58 90.13 95.62

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

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= (66)134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)22.07 19.6 15.94 12.07 9.02 7.62 8.23 10.7 14.36 18.23 21.28 22.68

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)246.77 249.33 242.88 229.14 211.8 195.5 184.61 182.05 188.51 202.24 219.58 235.88

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21

Water heating gains (Table 5)
(72)m= (72)130.77 128.51 123.82 117.44 113.3 107.46 102.5 108.86 111.11 117.72 125.18 128.52

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)462.82 460.65 445.84 421.85 397.32 373.78 358.55 364.81 377.18 401.4 429.24 450.29

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xWest (80)x x x x = 24.70.77 6.48 19.64 0.4 0.7

0.9xWest (80)x x x x = 50.310.77 2.64 19.64 0.4 0.7

0.9xWest (80)x x x x = 48.310.77 6.48 38.42 0.4 0.7

0.9xWest (80)x x x x = 98.410.77 2.64 38.42 0.4 0.7

0.9xWest (80)x x x x = 79.560.77 6.48 63.27 0.4 0.7

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 4 of 7



DER WorkSheet: New dwelling design stage

0.9xWest (80)x x x x = 162.060.77 2.64 63.27 0.4 0.7

0.9xWest (80)x x x x = 116.030.77 6.48 92.28 0.4 0.7

0.9xWest (80)x x x x = 236.360.77 2.64 92.28 0.4 0.7

0.9xWest (80)x x x x = 142.20.77 6.48 113.09 0.4 0.7

0.9xWest (80)x x x x = 289.670.77 2.64 113.09 0.4 0.7

0.9xWest (80)x x x x = 145.570.77 6.48 115.77 0.4 0.7

0.9xWest (80)x x x x = 296.530.77 2.64 115.77 0.4 0.7

0.9xWest (80)x x x x = 138.590.77 6.48 110.22 0.4 0.7

0.9xWest (80)x x x x = 282.310.77 2.64 110.22 0.4 0.7

0.9xWest (80)x x x x = 119.040.77 6.48 94.68 0.4 0.7

0.9xWest (80)x x x x = 242.50.77 2.64 94.68 0.4 0.7

0.9xWest (80)x x x x = 92.530.77 6.48 73.59 0.4 0.7

0.9xWest (80)x x x x = 188.490.77 2.64 73.59 0.4 0.7

0.9xWest (80)x x x x = 57.320.77 6.48 45.59 0.4 0.7

0.9xWest (80)x x x x = 116.770.77 2.64 45.59 0.4 0.7

0.9xWest (80)x x x x = 30.790.77 6.48 24.49 0.4 0.7

0.9xWest (80)x x x x = 62.720.77 2.64 24.49 0.4 0.7

0.9xWest (80)x x x x = 20.310.77 6.48 16.15 0.4 0.7

0.9xWest (80)x x x x = 41.370.77 2.64 16.15 0.4 0.7

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

(83)m= (83)75 146.72 241.62 352.39 431.87 442.09 420.89 361.54 281.02 174.09 93.52 61.68

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)537.82 607.37 687.46 774.24 829.19 815.88 779.44 726.35 658.2 575.49 522.76 511.97

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 1 0.98 0.93 0.79 0.57 0.42 0.46 0.74 0.96 1 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.2 20.33 20.54 20.8 20.95 21 21 21 20.98 20.76 20.44 20.19

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.24 20.24 20.24 20.25 20.26 20.27 20.27 20.27 20.26 20.26 20.25 20.25

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 1 0.99 0.98 0.91 0.74 0.51 0.35 0.39 0.68 0.95 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.16 19.35 19.65 20.02 20.21 20.27 20.27 20.27 20.25 19.98 19.51 19.14

fLA = Living area ÷ (4) = (91)0.38

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.56 19.72 19.99 20.32 20.49 20.54 20.55 20.55 20.52 20.28 19.87 19.54

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 19.56 19.72 19.99 20.32 20.49 20.54 20.55 20.55 20.52 20.28 19.87 19.54

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 1 0.99 0.98 0.91 0.75 0.53 0.37 0.42 0.7 0.95 0.99 1

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 536.23 603.09 671.8 706.53 625.65 435.25 290.7 304.18 461.26 546.26 518.96 510.85

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1177.41 1139.62 1033.73 859.59 659.7 438 290.89 304.61 476.77 725.95 964.52 1167.27

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 477.04 360.55 269.28 110.21 25.33 0 0 0 0 133.69 320.81 488.38

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2185.28

Space heating requirement in kWh/m²/year (99)23.17

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers 1 (303a)

Fraction of total space heat from Community boilers (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 2185.28

Space heat from Community boilers (307a)(98) x (304a) x (305) x (306) = 2294.54

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2190.45

If DHW from community scheme:
Water heat from Community boilers (310a)(64) x (303a) x (305) x (306) = 2299.97

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 45.95

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)205.79
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warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 205.79

Energy for lighting (calculated in Appendix L) (332)389.76

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.7

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 1037.01

Electrical energy for heat distribution = (372)[(313) x 23.850.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 1060.85

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 1060.85

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 106.8

CO2 associated with electricity for lighting = (379)(332))) x 0.52 202.29

Total CO2, kg/year sum of (376)…(382) = (383)1369.94

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)14.53

EI rating (section 14) (385)86.82DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W3-12
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 51.8 2.7 139.86

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)51.8

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)139.86

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.12

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.15 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.12 0.13 0.14

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Walls Type1 (29)x =18.36 7.92 10.44 0.16 1.67

Walls Type2 (29)x =18.36 1.89 16.47 0.15 2.47

Total area of elements, m² (31)36.72

Party wall (32)x =37.5 0 0

Party floor (32a)51.8

Party ceiling (32b)51.8

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)15.85

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)4.23

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 20.08

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
12.26 12.13 12 11.32 11.19 10.52 10.52 10.39 10.79 11.19 11.46 11.73(38)m= (38)

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

(39)m= 32.35 32.21 32.08 31.41 31.27 30.6 30.6 30.47 30.87 31.27 31.54 31.81

Average = Sum(39)      /12=1…12 31.37 (39)

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 2 of 7



DER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.62 0.62 0.62 0.61 0.6 0.59 0.59 0.59 0.6 0.6 0.61 0.61

Average = Sum(40)      /12=1…12 (40)0.61
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.74
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)75.6
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 83.16 80.14 77.11 74.09 71.06 68.04 68.04 71.06 74.09 77.11 80.14 83.16

Total = Sum(44)      =1…12 (44)907.2
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 123.32 107.86 111.3 97.04 93.11 80.35 74.45 85.43 86.45 100.75 109.98 119.43

Total = Sum(45)      =1…12 (45)1189.49
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.5 16.18 16.7 14.56 13.97 12.05 11.17 12.82 12.97 15.11 16.5 17.91
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26
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Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)178.6 157.79 166.58 150.53 148.39 133.84 129.73 140.71 139.95 156.03 163.48 174.71

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 178.6 157.79 166.58 150.53 148.39 133.84 129.73 140.71 139.95 156.03 163.48 174.71

Output from water heater (annual)1…12 (64)1840.33

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)85.23 75.81 81.23 75.06 75.18 69.51 68.98 72.63 71.54 77.72 79.36 83.93

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

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= (66)87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)14.26 12.66 10.3 7.8 5.83 4.92 5.32 6.91 9.28 11.78 13.75 14.66

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)151.91 153.48 149.51 141.05 130.38 120.35 113.64 112.07 116.04 124.5 135.17 145.2

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73

Water heating gains (Table 5)
(72)m= (72)114.55 112.81 109.18 104.25 101.05 96.54 92.71 97.62 99.36 104.47 110.23 112.81

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)329.87 328.1 318.14 302.25 286.4 270.96 260.82 265.75 273.83 289.89 308.29 321.82

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 20.120.77 5.28 19.64 0.4 0.7

0.9xEast (76)x x x x = 10.060.77 2.64 19.64 0.4 0.7

0.9xEast (76)x x x x = 39.360.77 5.28 38.42 0.4 0.7

0.9xEast (76)x x x x = 19.680.77 2.64 38.42 0.4 0.7

0.9xEast (76)x x x x = 64.830.77 5.28 63.27 0.4 0.7
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0.9xEast (76)x x x x = 32.410.77 2.64 63.27 0.4 0.7

0.9xEast (76)x x x x = 94.540.77 5.28 92.28 0.4 0.7

0.9xEast (76)x x x x = 47.270.77 2.64 92.28 0.4 0.7

0.9xEast (76)x x x x = 115.870.77 5.28 113.09 0.4 0.7

0.9xEast (76)x x x x = 57.930.77 2.64 113.09 0.4 0.7

0.9xEast (76)x x x x = 118.610.77 5.28 115.77 0.4 0.7

0.9xEast (76)x x x x = 59.310.77 2.64 115.77 0.4 0.7

0.9xEast (76)x x x x = 112.920.77 5.28 110.22 0.4 0.7

0.9xEast (76)x x x x = 56.460.77 2.64 110.22 0.4 0.7

0.9xEast (76)x x x x = 970.77 5.28 94.68 0.4 0.7

0.9xEast (76)x x x x = 48.50.77 2.64 94.68 0.4 0.7

0.9xEast (76)x x x x = 75.390.77 5.28 73.59 0.4 0.7

0.9xEast (76)x x x x = 37.70.77 2.64 73.59 0.4 0.7

0.9xEast (76)x x x x = 46.710.77 5.28 45.59 0.4 0.7

0.9xEast (76)x x x x = 23.350.77 2.64 45.59 0.4 0.7

0.9xEast (76)x x x x = 25.090.77 5.28 24.49 0.4 0.7

0.9xEast (76)x x x x = 12.540.77 2.64 24.49 0.4 0.7

0.9xEast (76)x x x x = 16.550.77 5.28 16.15 0.4 0.7

0.9xEast (76)x x x x = 8.270.77 2.64 16.15 0.4 0.7

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

(83)m= (83)30.18 59.04 97.24 141.82 173.8 177.92 169.38 145.5 113.09 70.06 37.63 24.82

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)360.05 387.15 415.38 444.06 460.2 448.87 430.2 411.24 386.92 359.95 345.93 346.64

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.98 0.94 0.81 0.63 0.44 0.31 0.34 0.55 0.85 0.97 0.99

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.63 20.72 20.85 20.96 21 21 21 21 21 20.96 20.79 20.62

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.41 20.41 20.41 20.42 20.43 20.44 20.44 20.44 20.43 20.43 20.42 20.42

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.97 0.92 0.79 0.59 0.4 0.27 0.3 0.5 0.81 0.96 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.92 20.05 20.23 20.39 20.42 20.44 20.44 20.44 20.43 20.38 20.16 19.91

fLA = Living area ÷ (4) = (91)0.45

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 20.24 20.35 20.51 20.65 20.68 20.69 20.69 20.69 20.69 20.64 20.45 20.23

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 20.24 20.35 20.51 20.65 20.68 20.69 20.69 20.69 20.69 20.64 20.45 20.23

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.98 0.97 0.93 0.8 0.61 0.42 0.29 0.32 0.52 0.83 0.96 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 354.57 375.78 384.67 353.79 279.37 186.38 125.23 130.81 203.05 297.32 332.51 342.42

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 515.64 497.7 449.37 368.92 280.89 186.43 125.23 130.81 203.4 314.08 421.01 509.85

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 119.84 81.93 48.13 10.89 1.14 0 0 0 0 12.48 63.72 124.57

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)462.69

Space heating requirement in kWh/m²/year (99)8.93

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers 1 (303a)

Fraction of total space heat from Community boilers (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 462.69

Space heat from Community boilers (307a)(98) x (304a) x (305) x (306) = 485.83

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 1840.33

If DHW from community scheme:
Water heat from Community boilers (310a)(64) x (303a) x (305) x (306) = 1932.34

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 24.18

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)106.64
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warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 106.64

Energy for lighting (calculated in Appendix L) (332)251.82

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.7

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 545.79

Electrical energy for heat distribution = (372)[(313) x 12.550.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 558.34

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 558.34

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 55.35

CO2 associated with electricity for lighting = (379)(332))) x 0.52 130.69

Total CO2, kg/year sum of (376)…(382) = (383)744.39

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)14.37

EI rating (section 14) (385)89.7DRAFT
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W4-09
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 86.4 2.7 233.28

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)86.4

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)233.28

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 4 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Walls Type1 (29)x =48.6 18.48 30.12 0.16 4.82

Walls Type2 (29)x =14.31 1.89 12.42 0.15 1.86

Roof (30)x =18.7 0 18.7 0.2 3.74

Total area of elements, m² (31)81.61

Party wall (32)x =43.75 0 0

Party floor (32a)86.4

Party ceiling (32b)67.7

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)34.22

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)15.69

if details of thermal bridging are not known (36) = 0.05 x (31)
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Total fabric heat loss (37)(33) + (36) = 49.91

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
21.56 21.31 21.07 19.84 19.6 18.37 18.37 18.12 18.86 19.6 20.09 20.58(38)m= (38)

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

(39)m= 71.47 71.23 70.98 69.76 69.51 68.28 68.28 68.04 68.77 69.51 70 70.49

Average = Sum(39)      /12=1…12 69.69 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.83 0.82 0.82 0.81 0.8 0.79 0.79 0.79 0.8 0.8 0.81 0.82

Average = Sum(40)      /12=1…12 (40)0.81
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.57
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)95.31
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 104.84 101.03 97.22 93.41 89.59 85.78 85.78 89.59 93.41 97.22 101.03 104.84

Total = Sum(44)      =1…12 (44)1143.75
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 155.48 135.98 140.32 122.34 117.39 101.3 93.86 107.71 109 127.03 138.66 150.57

Total = Sum(45)      =1…12 (45)1499.64
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.32 20.4 21.05 18.35 17.61 15.19 14.08 16.16 16.35 19.05 20.8 22.59
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)210.76 185.91 195.6 175.83 172.66 154.79 149.14 162.99 162.49 182.3 192.15 205.85

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 210.76 185.91 195.6 175.83 172.66 154.79 149.14 162.99 162.49 182.3 192.15 205.85

Output from water heater (annual)1…12 (64)2150.48

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)95.92 85.16 90.88 83.47 83.25 76.48 75.43 80.04 79.04 86.46 88.9 94.29

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

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= (66)128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)20.74 18.42 14.98 11.34 8.48 7.16 7.73 10.05 13.49 17.13 20 21.32

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)232.3 234.71 228.63 215.7 199.38 184.03 173.79 171.37 177.45 190.38 206.7 222.05

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93

Water heating gains (Table 5)
(72)m= (72)128.92 126.72 122.15 115.93 111.9 106.22 101.39 107.57 109.77 116.21 123.47 126.73

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)443.56 441.45 427.36 404.58 381.35 359.01 344.5 350.6 362.31 385.32 411.77 431.69

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 10.890.77 5.28 10.63 0.4 0.7

0.9xNorth (74)x x x x = 5.450.77 2.64 10.63 0.4 0.7

0.9xNorth (74)x x x x = 20.820.77 5.28 20.32 0.4 0.7

0.9xNorth (74)x x x x = 10.410.77 2.64 20.32 0.4 0.7

0.9xNorth (74)x x x x = 35.380.77 5.28 34.53 0.4 0.7

0.9xNorth (74)x x x x = 17.690.77 2.64 34.53 0.4 0.7

0.9xNorth (74)x x x x = 56.830.77 5.28 55.46 0.4 0.7

0.9xNorth (74)x x x x = 28.410.77 2.64 55.46 0.4 0.7

0.9xNorth (74)x x x x = 76.550.77 5.28 74.72 0.4 0.7

0.9xNorth (74)x x x x = 38.270.77 2.64 74.72 0.4 0.7

0.9xNorth (74)x x x x = 81.950.77 5.28 79.99 0.4 0.7

0.9xNorth (74)x x x x = 40.970.77 2.64 79.99 0.4 0.7

0.9xNorth (74)x x x x = 76.510.77 5.28 74.68 0.4 0.7

0.9xNorth (74)x x x x = 38.250.77 2.64 74.68 0.4 0.7

0.9xNorth (74)x x x x = 60.70.77 5.28 59.25 0.4 0.7

0.9xNorth (74)x x x x = 30.350.77 2.64 59.25 0.4 0.7

0.9xNorth (74)x x x x = 42.540.77 5.28 41.52 0.4 0.7

0.9xNorth (74)x x x x = 21.270.77 2.64 41.52 0.4 0.7

0.9xNorth (74)x x x x = 24.780.77 5.28 24.19 0.4 0.7

0.9xNorth (74)x x x x = 12.390.77 2.64 24.19 0.4 0.7

0.9xNorth (74)x x x x = 13.440.77 5.28 13.12 0.4 0.7

0.9xNorth (74)x x x x = 6.720.77 2.64 13.12 0.4 0.7

0.9xNorth (74)x x x x = 9.080.77 5.28 8.86 0.4 0.7

0.9xNorth (74)x x x x = 4.540.77 2.64 8.86 0.4 0.7

0.9xSouth (78)x x x x = 47.90.77 5.28 46.75 0.4 0.7

0.9xSouth (78)x x x x = 47.90.77 2.64 46.75 0.4 0.7

0.9xSouth (78)x x x x = 78.450.77 5.28 76.57 0.4 0.7

0.9xSouth (78)x x x x = 78.450.77 2.64 76.57 0.4 0.7

0.9xSouth (78)x x x x = 99.930.77 5.28 97.53 0.4 0.7

0.9xSouth (78)x x x x = 99.930.77 2.64 97.53 0.4 0.7

0.9xSouth (78)x x x x = 112.940.77 5.28 110.23 0.4 0.7

0.9xSouth (78)x x x x = 112.940.77 2.64 110.23 0.4 0.7

0.9xSouth (78)x x x x = 117.690.77 5.28 114.87 0.4 0.7

0.9xSouth (78)x x x x = 117.690.77 2.64 114.87 0.4 0.7

0.9xSouth (78)x x x x = 113.260.77 5.28 110.55 0.4 0.7

0.9xSouth (78)x x x x = 113.260.77 2.64 110.55 0.4 0.7

0.9xSouth (78)x x x x = 110.660.77 5.28 108.01 0.4 0.7

0.9xSouth (78)x x x x = 110.660.77 2.64 108.01 0.4 0.7

0.9xSouth (78)x x x x = 107.470.77 5.28 104.89 0.4 0.7
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0.9xSouth (78)x x x x = 107.470.77 2.64 104.89 0.4 0.7

0.9xSouth (78)x x x x = 104.390.77 5.28 101.89 0.4 0.7

0.9xSouth (78)x x x x = 104.390.77 2.64 101.89 0.4 0.7

0.9xSouth (78)x x x x = 84.610.77 5.28 82.59 0.4 0.7

0.9xSouth (78)x x x x = 84.610.77 2.64 82.59 0.4 0.7

0.9xSouth (78)x x x x = 56.780.77 5.28 55.42 0.4 0.7

0.9xSouth (78)x x x x = 56.780.77 2.64 55.42 0.4 0.7

0.9xSouth (78)x x x x = 41.390.77 5.28 40.4 0.4 0.7

0.9xSouth (78)x x x x = 41.390.77 2.64 40.4 0.4 0.7

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

(83)m= (83)112.14 188.12 252.92 311.11 350.2 349.44 336.09 305.99 272.57 206.4 133.71 96.4

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)555.7 629.57 680.28 715.69 731.55 708.45 680.59 656.59 634.89 591.72 545.48 528.1

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.93 0.81 0.61 0.44 0.48 0.72 0.94 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.26 20.4 20.58 20.79 20.94 20.99 21 21 20.98 20.81 20.5 20.24

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.23 20.23 20.23 20.25 20.25 20.26 20.26 20.26 20.26 20.25 20.24 20.24

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 1 0.99 0.97 0.91 0.77 0.54 0.37 0.4 0.65 0.92 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.24 19.44 19.7 20.01 20.19 20.26 20.26 20.26 20.24 20.03 19.6 19.22

fLA = Living area ÷ (4) = (91)0.23

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.48 19.66 19.91 20.19 20.37 20.43 20.43 20.44 20.41 20.21 19.81 19.45

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.48 19.66 19.91 20.19 20.37 20.43 20.43 20.44 20.41 20.21 19.81 19.45

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.99 0.97 0.91 0.77 0.56 0.38 0.42 0.67 0.92 0.99 1

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 552.39 620.91 657.62 650.17 565.59 394.64 261.56 274.17 423.34 542.93 537.39 525.75

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1084.85 1051.43 951.63 787.7 602.37 398.02 261.79 274.57 434.2 668.29 889.57 1075.31
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Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 396.14 289.31 218.74 99.02 27.37 0 0 0 0 93.27 253.57 408.87

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1786.3

Space heating requirement in kWh/m²/year (99)20.67

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers 1 (303a)

Fraction of total space heat from Community boilers (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 1786.3

Space heat from Community boilers (307a)(98) x (304a) x (305) x (306) = 1875.62

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2150.48

If DHW from community scheme:
Water heat from Community boilers (310a)(64) x (303a) x (305) x (306) = 2258.01

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 41.34

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)188.55

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 188.55

Energy for lighting (calculated in Appendix L) (332)366.31

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.7

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 932.98

Electrical energy for heat distribution = (372)[(313) x 21.450.52
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Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 954.43

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 954.43

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 97.86

CO2 associated with electricity for lighting = (379)(332))) x 0.52 190.12

Total CO2, kg/year sum of (376)…(382) = (383)1242.41

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)14.38

EI rating (section 14) (385)87.33
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W5-12
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 51.8 2.7 139.86

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)51.8

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)139.86

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.12

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.15 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.12 0.13 0.14

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Walls Type1 (29)x =18.36 7.92 10.44 0.16 1.67

Walls Type2 (29)x =18.36 1.89 16.47 0.15 2.47

Roof (30)x =51.8 0 51.8 0.12 6.22

Total area of elements, m² (31)88.52

Party wall (32)x =37.5 0 0

Party floor (32a)51.8

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)22.07

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)11.37

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 33.43

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
12.26 12.13 12 11.32 11.19 10.52 10.52 10.39 10.79 11.19 11.46 11.73(38)m= (38)

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

(39)m= 45.7 45.56 45.43 44.76 44.62 43.95 43.95 43.82 44.22 44.62 44.89 45.16

Average = Sum(39)      /12=1…12 44.73 (39)

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 2 of 7



DER WorkSheet: New dwelling design stage

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.88 0.88 0.88 0.86 0.86 0.85 0.85 0.85 0.85 0.86 0.87 0.87

Average = Sum(40)      /12=1…12 (40)0.86
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.74
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)75.6
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 83.16 80.14 77.11 74.09 71.06 68.04 68.04 71.06 74.09 77.11 80.14 83.16

Total = Sum(44)      =1…12 (44)907.2
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 123.32 107.86 111.3 97.04 93.11 80.35 74.45 85.43 86.45 100.75 109.98 119.43

Total = Sum(45)      =1…12 (45)1189.49
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.5 16.18 16.7 14.56 13.97 12.05 11.17 12.82 12.97 15.11 16.5 17.91
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26
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Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)178.6 157.79 166.58 150.53 148.39 133.84 129.73 140.71 139.95 156.03 163.48 174.71

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 178.6 157.79 166.58 150.53 148.39 133.84 129.73 140.71 139.95 156.03 163.48 174.71

Output from water heater (annual)1…12 (64)1840.33

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)85.23 75.81 81.23 75.06 75.18 69.51 68.98 72.63 71.54 77.72 79.36 83.93

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

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= (66)87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)14.26 12.66 10.3 7.8 5.83 4.92 5.32 6.91 9.28 11.78 13.75 14.66

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)151.91 153.48 149.51 141.05 130.38 120.35 113.64 112.07 116.04 124.5 135.17 145.2

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73

Water heating gains (Table 5)
(72)m= (72)114.55 112.81 109.18 104.25 101.05 96.54 92.71 97.62 99.36 104.47 110.23 112.81

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)329.87 328.1 318.14 302.25 286.4 270.96 260.82 265.75 273.83 289.89 308.29 321.82

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 20.120.77 5.28 19.64 0.4 0.7

0.9xEast (76)x x x x = 10.060.77 2.64 19.64 0.4 0.7

0.9xEast (76)x x x x = 39.360.77 5.28 38.42 0.4 0.7

0.9xEast (76)x x x x = 19.680.77 2.64 38.42 0.4 0.7

0.9xEast (76)x x x x = 64.830.77 5.28 63.27 0.4 0.7
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0.9xEast (76)x x x x = 32.410.77 2.64 63.27 0.4 0.7

0.9xEast (76)x x x x = 94.540.77 5.28 92.28 0.4 0.7

0.9xEast (76)x x x x = 47.270.77 2.64 92.28 0.4 0.7

0.9xEast (76)x x x x = 115.870.77 5.28 113.09 0.4 0.7

0.9xEast (76)x x x x = 57.930.77 2.64 113.09 0.4 0.7

0.9xEast (76)x x x x = 118.610.77 5.28 115.77 0.4 0.7

0.9xEast (76)x x x x = 59.310.77 2.64 115.77 0.4 0.7

0.9xEast (76)x x x x = 112.920.77 5.28 110.22 0.4 0.7

0.9xEast (76)x x x x = 56.460.77 2.64 110.22 0.4 0.7

0.9xEast (76)x x x x = 970.77 5.28 94.68 0.4 0.7

0.9xEast (76)x x x x = 48.50.77 2.64 94.68 0.4 0.7

0.9xEast (76)x x x x = 75.390.77 5.28 73.59 0.4 0.7

0.9xEast (76)x x x x = 37.70.77 2.64 73.59 0.4 0.7

0.9xEast (76)x x x x = 46.710.77 5.28 45.59 0.4 0.7

0.9xEast (76)x x x x = 23.350.77 2.64 45.59 0.4 0.7

0.9xEast (76)x x x x = 25.090.77 5.28 24.49 0.4 0.7

0.9xEast (76)x x x x = 12.540.77 2.64 24.49 0.4 0.7

0.9xEast (76)x x x x = 16.550.77 5.28 16.15 0.4 0.7

0.9xEast (76)x x x x = 8.270.77 2.64 16.15 0.4 0.7

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

(83)m= (83)30.18 59.04 97.24 141.82 173.8 177.92 169.38 145.5 113.09 70.06 37.63 24.82

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)360.05 387.15 415.38 444.06 460.2 448.87 430.2 411.24 386.92 359.95 345.93 346.64

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.93 0.82 0.61 0.45 0.49 0.74 0.95 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.23 20.33 20.52 20.76 20.92 20.99 21 21 20.97 20.76 20.46 20.21

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.18 20.18 20.19 20.2 20.2 20.21 20.21 20.21 20.21 20.2 20.2 20.19

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.99 0.97 0.91 0.77 0.54 0.37 0.41 0.68 0.93 0.99 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.16 19.31 19.58 19.92 20.13 20.2 20.21 20.21 20.18 19.93 19.5 19.14

fLA = Living area ÷ (4) = (91)0.45

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.64 19.77 20 20.3 20.49 20.56 20.57 20.57 20.54 20.31 19.94 19.62

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 19.64 19.77 20 20.3 20.49 20.56 20.57 20.57 20.54 20.31 19.94 19.62

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.99 0.97 0.92 0.79 0.58 0.4 0.44 0.71 0.93 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 357.3 382.08 403.06 406.83 361.97 258.51 174.06 182.09 272.99 334.88 340.36 344.5

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 701 677.59 613.43 510.11 392.16 261.94 174.36 182.62 284.67 433.29 576.27 696.45

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 255.71 198.59 156.52 74.36 22.46 0 0 0 0 73.22 169.85 261.85

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1212.56

Space heating requirement in kWh/m²/year (99)23.41

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community boilers 1 (303a)

Fraction of total space heat from Community boilers (304a)(302) x (303a) = 1

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.05

Space heating kWh/year
Annual space heating requirement 1212.56

Space heat from Community boilers (307a)(98) x (304a) x (305) x (306) = 1273.19

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 1840.33

If DHW from community scheme:
Water heat from Community boilers (310a)(64) x (303a) x (305) x (306) = 1932.34

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 32.06

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)106.64
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warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 106.64

Energy for lighting (calculated in Appendix L) (332)251.82

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)95.7

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.22 723.51

Electrical energy for heat distribution = (372)[(313) x 16.640.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 740.14

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 740.14

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 55.35

CO2 associated with electricity for lighting = (379)(332))) x 0.52 130.69

Total CO2, kg/year sum of (376)…(382) = (383)926.19

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)17.88

EI rating (section 14) (385)87.18DRAFT
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E0-01
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 71 2.7 191.7

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)71

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)191.7

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)1
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.92

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.14

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.18 0.17 0.17 0.15 0.15 0.13 0.13 0.13 0.14 0.15 0.16 0.16

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.29 0.29 0.29 0.27 0.27 0.25 0.25 0.25 0.26 0.27 0.27 0.28

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.29 0.29 0.29 0.27 0.27 0.25 0.25 0.25 0.26 0.27 0.27 0.28

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =7.58 8.68

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 4 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Floor (28)71 0.12 8.52x =

Walls Type1 (29)x =65.34 21.18 44.16 0.16 7.07

Walls Type2 (29)x =4.32 1.89 2.43 0.15 0.37

Walls Type3 (29)x =7.29 0 7.29 0.16 1.17

Roof (30)x =6 0 6 0.12 0.72

Total area of elements, m² (31)153.95

Party wall (32)x =19.17 0 0

Party ceiling (32b)65

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)44.74

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)19.84

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 2 of 8



DER WorkSheet: New dwelling design stage

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 64.58

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
18.62 18.4 18.19 17.09 16.87 15.77 15.77 15.55 16.21 16.87 17.31 17.75(38)m= (38)

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

(39)m= 83.2 82.98 82.77 81.67 81.45 80.35 80.35 80.13 80.79 81.45 81.89 82.33

Average = Sum(39)      /12=1…12 81.61 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.17 1.17 1.17 1.15 1.15 1.13 1.13 1.13 1.14 1.15 1.15 1.16

Average = Sum(40)      /12=1…12 (40)1.15
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.27
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)88.12
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 96.93 93.4 89.88 86.35 82.83 79.3 79.3 82.83 86.35 89.88 93.4 96.93

Total = Sum(44)      =1…12 (44)1057.39
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 143.74 125.72 129.73 113.1 108.52 93.65 86.78 99.58 100.77 117.44 128.19 139.21

Total = Sum(45)      =1…12 (45)1386.41
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)21.56 18.86 19.46 16.97 16.28 14.05 13.02 14.94 15.12 17.62 19.23 20.88
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)199.02 175.64 185.01 166.59 163.8 147.14 142.05 154.86 154.26 172.71 181.68 194.48

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 199.02 175.64 185.01 166.59 163.8 147.14 142.05 154.86 154.26 172.71 181.68 194.48

Output from water heater (annual)1…12 (64)2037.25

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)92.02 81.74 87.36 80.4 80.31 73.93 73.07 77.33 76.3 83.27 85.42 90.51

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

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= (66)113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51 113.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)17.8 15.81 12.85 9.73 7.27 6.14 6.64 8.63 11.58 14.7 17.16 18.29

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)199.62 201.69 196.47 185.36 171.33 158.15 149.34 147.27 152.49 163.6 177.63 190.81

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35 34.35

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81 -90.81

Water heating gains (Table 5)
(72)m= (72)123.68 121.64 117.41 111.67 107.94 102.68 98.22 103.94 105.97 111.92 118.64 121.65

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)398.14 396.19 383.79 363.81 343.59 324.02 311.25 316.89 327.09 347.27 370.47 387.8

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 11.220.77 2.72 10.63 0.4 0.7

0.9xNorth (74)x x x x = 21.450.77 2.72 20.32 0.4 0.7

0.9xNorth (74)x x x x = 36.450.77 2.72 34.53 0.4 0.7

0.9xNorth (74)x x x x = 58.550.77 2.72 55.46 0.4 0.7

0.9xNorth (74)x x x x = 78.870.77 2.72 74.72 0.4 0.7

0.9xNorth (74)x x x x = 84.430.77 2.72 79.99 0.4 0.7

0.9xNorth (74)x x x x = 78.830.77 2.72 74.68 0.4 0.7

0.9xNorth (74)x x x x = 62.540.77 2.72 59.25 0.4 0.7

0.9xNorth (74)x x x x = 43.820.77 2.72 41.52 0.4 0.7

0.9xNorth (74)x x x x = 25.530.77 2.72 24.19 0.4 0.7

0.9xNorth (74)x x x x = 13.850.77 2.72 13.12 0.4 0.7

0.9xNorth (74)x x x x = 9.360.77 2.72 8.86 0.4 0.7

0.9xSouth (78)x x x x = 68.760.77 7.58 46.75 0.4 0.7

0.9xSouth (78)x x x x = 49.350.77 2.72 46.75 0.4 0.7

0.9xSouth (78)x x x x = 112.620.77 7.58 76.57 0.4 0.7

0.9xSouth (78)x x x x = 80.820.77 2.72 76.57 0.4 0.7

0.9xSouth (78)x x x x = 143.460.77 7.58 97.53 0.4 0.7

0.9xSouth (78)x x x x = 102.950.77 2.72 97.53 0.4 0.7

0.9xSouth (78)x x x x = 162.140.77 7.58 110.23 0.4 0.7

0.9xSouth (78)x x x x = 116.360.77 2.72 110.23 0.4 0.7

0.9xSouth (78)x x x x = 168.960.77 7.58 114.87 0.4 0.7

0.9xSouth (78)x x x x = 121.260.77 2.72 114.87 0.4 0.7

0.9xSouth (78)x x x x = 162.60.77 7.58 110.55 0.4 0.7

0.9xSouth (78)x x x x = 116.690.77 2.72 110.55 0.4 0.7

0.9xSouth (78)x x x x = 158.870.77 7.58 108.01 0.4 0.7

0.9xSouth (78)x x x x = 114.010.77 2.72 108.01 0.4 0.7

0.9xSouth (78)x x x x = 154.280.77 7.58 104.89 0.4 0.7

0.9xSouth (78)x x x x = 110.720.77 2.72 104.89 0.4 0.7

0.9xSouth (78)x x x x = 149.860.77 7.58 101.89 0.4 0.7

0.9xSouth (78)x x x x = 107.550.77 2.72 101.89 0.4 0.7

0.9xSouth (78)x x x x = 121.470.77 7.58 82.59 0.4 0.7

0.9xSouth (78)x x x x = 87.180.77 2.72 82.59 0.4 0.7

0.9xSouth (78)x x x x = 81.510.77 7.58 55.42 0.4 0.7

0.9xSouth (78)x x x x = 58.50.77 2.72 55.42 0.4 0.7

0.9xSouth (78)x x x x = 59.420.77 7.58 40.4 0.4 0.7

0.9xSouth (78)x x x x = 42.640.77 2.72 40.4 0.4 0.7

0.9xWest (80)x x x x = 10.370.77 2.72 19.64 0.4 0.7

0.9xWest (80)x x x x = 20.280.77 2.72 38.42 0.4 0.7

0.9xWest (80)x x x x = 33.390.77 2.72 63.27 0.4 0.7
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0.9xWest (80)x x x x = 48.70.77 2.72 92.28 0.4 0.7

0.9xWest (80)x x x x = 59.690.77 2.72 113.09 0.4 0.7

0.9xWest (80)x x x x = 61.10.77 2.72 115.77 0.4 0.7

0.9xWest (80)x x x x = 58.170.77 2.72 110.22 0.4 0.7

0.9xWest (80)x x x x = 49.970.77 2.72 94.68 0.4 0.7

0.9xWest (80)x x x x = 38.840.77 2.72 73.59 0.4 0.7

0.9xWest (80)x x x x = 24.060.77 2.72 45.59 0.4 0.7

0.9xWest (80)x x x x = 12.930.77 2.72 24.49 0.4 0.7

0.9xWest (80)x x x x = 8.520.77 2.72 16.15 0.4 0.7

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

(83)m= (83)139.7 235.17 316.25 385.75 428.77 424.82 409.88 377.51 340.07 258.24 166.78 119.94

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)537.85 631.36 700.05 749.56 772.36 748.85 721.13 694.4 667.16 605.51 537.25 507.75

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.97 0.93 0.83 0.65 0.48 0.52 0.75 0.94 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.87 20.06 20.31 20.61 20.84 20.96 20.99 20.99 20.93 20.63 20.2 19.84

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.94 19.95 19.95 19.96 19.96 19.98 19.98 19.98 19.97 19.96 19.96 19.95

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.96 0.9 0.77 0.56 0.37 0.41 0.67 0.91 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.46 18.73 19.1 19.52 19.81 19.95 19.97 19.97 19.92 19.56 18.94 18.42

fLA = Living area ÷ (4) = (91)0.37

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 18.98 19.22 19.54 19.92 20.19 20.32 20.35 20.35 20.29 19.95 19.4 18.94

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 18.98 19.22 19.54 19.92 20.19 20.32 20.35 20.35 20.29 19.95 19.4 18.94

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.96 0.9 0.79 0.59 0.41 0.45 0.7 0.91 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 532.62 618.21 669.14 674.69 606.34 444.25 298.98 313.08 464.69 553.35 526.28 503.92

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1221.32 1188.24 1079.42 899.88 691.53 459.88 301.04 316.22 499.77 761.61 1007.31 1213.57
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Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 512.39 383.06 305.25 162.14 63.38 0 0 0 0 154.95 346.34 527.98

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2455.5

Space heating requirement in kWh/m²/year (99)34.58

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 2455.5

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 1890.73

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 810.31

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2037.25

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1568.68

Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 672.29

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 49.42

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)154.94

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 154.94

Energy for lighting (calculated in Appendix L) (332)314.29

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
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CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 610.69

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 334.98

Electrical energy for heat distribution = (372)[(313) x 25.650.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 971.32

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 971.32

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 80.41

CO2 associated with electricity for lighting = (379)(332))) x 0.52 163.12

Total CO2, kg/year sum of (376)…(382) = (383)1214.85

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)17.11

EI rating (section 14) (385)85.97
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E1-18
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 50 2.7 135

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)50

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)135

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.12

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.15 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.12 0.13 0.14

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.42 6.21

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Walls Type1 (29)x =22.95 10.86 12.09 0.16 1.93

Walls Type2 (29)x =20.79 1.89 18.9 0.15 2.84

Total area of elements, m² (31)43.74

Party wall (32)x =35.37 0 0

Party floor (32a)50

Party ceiling (32b)50

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)19.86

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)6.55

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 26.41

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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11.84 11.71 11.58 10.93 10.8 10.15 10.15 10.03 10.41 10.8 11.06 11.32(38)m= (38)

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

(39)m= 38.25 38.12 37.99 37.34 37.21 36.57 36.57 36.44 36.82 37.21 37.47 37.73

Average = Sum(39)      /12=1…12 37.31 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.76 0.76 0.76 0.75 0.74 0.73 0.73 0.73 0.74 0.74 0.75 0.75

Average = Sum(40)      /12=1…12 (40)0.75
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.69
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)74.34
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 81.77 78.8 75.83 72.85 69.88 66.91 66.91 69.88 72.85 75.83 78.8 81.77

Total = Sum(44)      =1…12 (44)892.08
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 121.27 106.06 109.45 95.42 91.56 79.01 73.21 84.01 85.01 99.08 108.15 117.44

Total = Sum(45)      =1…12 (45)1169.66
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.19 15.91 16.42 14.31 13.73 11.85 10.98 12.6 12.75 14.86 16.22 17.62
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01
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Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)176.55 155.99 164.72 148.91 146.83 132.5 128.49 139.29 138.51 154.35 161.64 172.72

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 176.55 155.99 164.72 148.91 146.83 132.5 128.49 139.29 138.51 154.35 161.64 172.72

Output from water heater (annual)1…12 (64)1820.5

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)84.54 75.21 80.61 74.52 74.66 69.06 68.56 72.15 71.06 77.16 78.75 83.27

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

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= (66)84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51 84.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)13.14 11.67 9.49 7.18 5.37 4.53 4.9 6.37 8.55 10.85 12.67 13.5

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)147.23 148.76 144.91 136.72 126.37 116.64 110.15 108.62 112.47 120.67 131.01 140.74

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45 31.45

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6 -67.6

Water heating gains (Table 5)
(72)m= (72)113.63 111.92 108.35 103.5 100.35 95.92 92.16 96.98 98.7 103.71 109.38 111.92

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)322.36 320.7 311.1 295.75 280.44 265.45 255.55 260.32 268.07 283.59 301.41 314.51

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xSouth (78)x x x x = 24.680.77 2.72 46.75 0.4 0.7

0.9xSouth (78)x x x x = 40.410.77 2.72 76.57 0.4 0.7
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0.9xSouth (78)x x x x = 51.480.77 2.72 97.53 0.4 0.7

0.9xSouth (78)x x x x = 58.180.77 2.72 110.23 0.4 0.7

0.9xSouth (78)x x x x = 60.630.77 2.72 114.87 0.4 0.7

0.9xSouth (78)x x x x = 58.350.77 2.72 110.55 0.4 0.7

0.9xSouth (78)x x x x = 57.010.77 2.72 108.01 0.4 0.7

0.9xSouth (78)x x x x = 55.360.77 2.72 104.89 0.4 0.7

0.9xSouth (78)x x x x = 53.770.77 2.72 101.89 0.4 0.7

0.9xSouth (78)x x x x = 43.590.77 2.72 82.59 0.4 0.7

0.9xSouth (78)x x x x = 29.250.77 2.72 55.42 0.4 0.7

0.9xSouth (78)x x x x = 21.320.77 2.72 40.4 0.4 0.7

0.9xWest (80)x x x x = 20.660.77 5.42 19.64 0.4 0.7

0.9xWest (80)x x x x = 10.370.77 2.72 19.64 0.4 0.7

0.9xWest (80)x x x x = 40.410.77 5.42 38.42 0.4 0.7

0.9xWest (80)x x x x = 20.280.77 2.72 38.42 0.4 0.7

0.9xWest (80)x x x x = 66.540.77 5.42 63.27 0.4 0.7

0.9xWest (80)x x x x = 33.390.77 2.72 63.27 0.4 0.7

0.9xWest (80)x x x x = 97.050.77 5.42 92.28 0.4 0.7

0.9xWest (80)x x x x = 48.70.77 2.72 92.28 0.4 0.7

0.9xWest (80)x x x x = 118.940.77 5.42 113.09 0.4 0.7

0.9xWest (80)x x x x = 59.690.77 2.72 113.09 0.4 0.7

0.9xWest (80)x x x x = 121.760.77 5.42 115.77 0.4 0.7

0.9xWest (80)x x x x = 61.10.77 2.72 115.77 0.4 0.7

0.9xWest (80)x x x x = 115.920.77 5.42 110.22 0.4 0.7

0.9xWest (80)x x x x = 58.170.77 2.72 110.22 0.4 0.7

0.9xWest (80)x x x x = 99.570.77 5.42 94.68 0.4 0.7

0.9xWest (80)x x x x = 49.970.77 2.72 94.68 0.4 0.7

0.9xWest (80)x x x x = 77.390.77 5.42 73.59 0.4 0.7

0.9xWest (80)x x x x = 38.840.77 2.72 73.59 0.4 0.7

0.9xWest (80)x x x x = 47.950.77 5.42 45.59 0.4 0.7

0.9xWest (80)x x x x = 24.060.77 2.72 45.59 0.4 0.7

0.9xWest (80)x x x x = 25.760.77 5.42 24.49 0.4 0.7

0.9xWest (80)x x x x = 12.930.77 2.72 24.49 0.4 0.7

0.9xWest (80)x x x x = 16.990.77 5.42 16.15 0.4 0.7

0.9xWest (80)x x x x = 8.520.77 2.72 16.15 0.4 0.7

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

(83)m= (83)55.7 101.1 151.42 203.94 239.26 241.2 231.1 204.9 170.01 115.6 67.93 46.83

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)378.05 421.79 462.52 499.69 519.7 506.66 486.65 465.22 438.07 399.18 369.34 361.35

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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(86)(86)m= 0.99 0.98 0.94 0.83 0.65 0.46 0.33 0.36 0.58 0.86 0.97 0.99

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.47 20.59 20.76 20.92 20.99 21 21 21 21 20.91 20.67 20.44

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.28 20.29 20.29 20.3 20.3 20.31 20.31 20.32 20.31 20.3 20.3 20.29

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.97 0.92 0.8 0.61 0.41 0.28 0.31 0.52 0.83 0.97 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.58 19.76 20 20.22 20.29 20.31 20.31 20.32 20.31 20.21 19.89 19.55

fLA = Living area ÷ (4) = (91)0.47

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 20 20.16 20.36 20.55 20.62 20.64 20.64 20.64 20.63 20.55 20.26 19.97

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 20 20.16 20.36 20.55 20.62 20.64 20.64 20.64 20.63 20.55 20.26 19.97

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.97 0.93 0.81 0.63 0.44 0.3 0.33 0.55 0.84 0.97 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 372.56 408.87 428.05 404.53 327.13 220.5 147.66 154.45 239.18 336.38 356.49 357.24

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 600.47 581.52 526.66 435.16 331.97 220.78 147.68 154.48 240.57 370.12 493.14 595.19

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 169.56 116.02 73.37 22.05 3.6 0 0 0 0 25.1 98.39 177.03

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)685.12

Space heating requirement in kWh/m²/year (99)13.7

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1
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Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 685.12

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 527.54

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 226.09

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 1820.5

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1401.78

Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 600.76

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 27.56

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)109.11

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 109.11

Energy for lighting (calculated in Appendix L) (332)232

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 340.59

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 186.82

Electrical energy for heat distribution = (372)[(313) x 14.30.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 541.71

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 541.71

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 56.63

CO2 associated with electricity for lighting = (379)(332))) x 0.52 120.41

Total CO2, kg/year sum of (376)…(382) = (383)718.75
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Dwelling CO2 Emission Rate (383) ÷ (4) = (384)14.37

EI rating (section 14) (385)89.86
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E2-07
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 50.3 2.7 135.81

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)50.3

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)135.81

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.12

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.15 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.12 0.13 0.14

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =8.16 9.34

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Walls Type1 (29)x =15.93 10.88 5.05 0.16 0.81

Walls Type2 (29)x =25.11 1.89 23.22 0.15 3.49

Walls Type3 (29)x =13.77 0 13.77 0.14 1.93

Total area of elements, m² (31)54.81

Party wall (32)x =23.49 0 0

Party floor (32a)50.3

Party ceiling (32b)50.3

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)21.33

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)7.88

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 29.21

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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11.91 11.78 11.65 11 10.87 10.22 10.22 10.09 10.48 10.87 11.13 11.39(38)m= (38)

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

(39)m= 41.12 40.99 40.86 40.2 40.07 39.42 39.42 39.29 39.68 40.07 40.33 40.59

Average = Sum(39)      /12=1…12 40.17 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.82 0.81 0.81 0.8 0.8 0.78 0.78 0.78 0.79 0.8 0.8 0.81

Average = Sum(40)      /12=1…12 (40)0.8
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.7
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)74.55
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 82 79.02 76.04 73.06 70.08 67.09 67.09 70.08 73.06 76.04 79.02 82

Total = Sum(44)      =1…12 (44)894.6
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 121.61 106.36 109.76 95.69 91.81 79.23 73.42 84.25 85.25 99.35 108.45 117.77

Total = Sum(45)      =1…12 (45)1172.96
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.24 15.95 16.46 14.35 13.77 11.88 11.01 12.64 12.79 14.9 16.27 17.67
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01
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Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)176.89 156.29 165.03 149.18 147.09 132.72 128.69 139.52 138.75 154.63 161.95 173.05

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 176.89 156.29 165.03 149.18 147.09 132.72 128.69 139.52 138.75 154.63 161.95 173.05

Output from water heater (annual)1…12 (64)1823.8

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)84.66 75.31 80.72 74.61 74.75 69.14 68.63 72.23 71.14 77.26 78.86 83.38

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

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= (66)84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95 84.95

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)13.21 11.73 9.54 7.22 5.4 4.56 4.93 6.4 8.59 10.91 12.73 13.58

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)148.01 149.55 145.68 137.44 127.04 117.26 110.73 109.2 113.07 121.31 131.71 141.48

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49 31.49

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96 -67.96

Water heating gains (Table 5)
(72)m= (72)113.79 112.06 108.49 103.63 100.47 96.03 92.25 97.09 98.81 103.84 109.52 112.07

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)323.49 321.83 312.19 296.77 281.39 266.33 256.39 261.17 268.95 284.54 302.45 315.61

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 31.10.77 8.16 19.64 0.4 0.7

0.9xEast (76)x x x x = 10.370.77 2.72 19.64 0.4 0.7
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0.9xEast (76)x x x x = 60.830.77 8.16 38.42 0.4 0.7

0.9xEast (76)x x x x = 20.280.77 2.72 38.42 0.4 0.7

0.9xEast (76)x x x x = 100.180.77 8.16 63.27 0.4 0.7

0.9xEast (76)x x x x = 33.390.77 2.72 63.27 0.4 0.7

0.9xEast (76)x x x x = 146.110.77 8.16 92.28 0.4 0.7

0.9xEast (76)x x x x = 48.70.77 2.72 92.28 0.4 0.7

0.9xEast (76)x x x x = 179.070.77 8.16 113.09 0.4 0.7

0.9xEast (76)x x x x = 59.690.77 2.72 113.09 0.4 0.7

0.9xEast (76)x x x x = 183.310.77 8.16 115.77 0.4 0.7

0.9xEast (76)x x x x = 61.10.77 2.72 115.77 0.4 0.7

0.9xEast (76)x x x x = 174.520.77 8.16 110.22 0.4 0.7

0.9xEast (76)x x x x = 58.170.77 2.72 110.22 0.4 0.7

0.9xEast (76)x x x x = 149.910.77 8.16 94.68 0.4 0.7

0.9xEast (76)x x x x = 49.970.77 2.72 94.68 0.4 0.7

0.9xEast (76)x x x x = 116.520.77 8.16 73.59 0.4 0.7

0.9xEast (76)x x x x = 38.840.77 2.72 73.59 0.4 0.7

0.9xEast (76)x x x x = 72.180.77 8.16 45.59 0.4 0.7

0.9xEast (76)x x x x = 24.060.77 2.72 45.59 0.4 0.7

0.9xEast (76)x x x x = 38.780.77 8.16 24.49 0.4 0.7

0.9xEast (76)x x x x = 12.930.77 2.72 24.49 0.4 0.7

0.9xEast (76)x x x x = 25.570.77 8.16 16.15 0.4 0.7

0.9xEast (76)x x x x = 8.520.77 2.72 16.15 0.4 0.7

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

(83)m= (83)41.46 81.11 133.58 194.82 238.76 244.41 232.69 199.88 155.36 96.25 51.7 34.1

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)364.96 402.94 445.77 491.59 520.15 510.74 489.08 461.05 424.31 380.79 354.15 349.71

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.96 0.87 0.69 0.49 0.35 0.39 0.63 0.91 0.98 0.99

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.36 20.48 20.67 20.88 20.98 21 21 21 20.99 20.86 20.58 20.33

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.24 20.24 20.24 20.25 20.26 20.27 20.27 20.27 20.26 20.26 20.25 20.25

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.95 0.84 0.65 0.44 0.3 0.33 0.57 0.88 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.38 19.56 19.84 20.12 20.24 20.27 20.27 20.27 20.26 20.1 19.71 19.36

fLA = Living area ÷ (4) = (91)0.59
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Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.95 20.1 20.33 20.57 20.67 20.7 20.7 20.7 20.69 20.55 20.22 19.93

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.95 20.1 20.33 20.57 20.67 20.7 20.7 20.7 20.69 20.55 20.22 19.93

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.95 0.85 0.67 0.47 0.33 0.37 0.61 0.89 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 361.3 394.91 422.83 418.01 349.97 239.6 161.46 168.77 257.69 339.27 346.08 346.95

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 643.61 622.91 564.88 469.05 359.46 240.3 161.51 168.87 261.37 398.58 529.17 638.62

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 210.04 153.21 105.68 36.75 7.06 0 0 0 0 44.12 131.83 217

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)905.7

Space heating requirement in kWh/m²/year (99)18.01

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 905.7

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 697.39

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 298.88

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 1823.8

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1404.32
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Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 601.85

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 30.02

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)109.77

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 109.77

Energy for lighting (calculated in Appendix L) (332)233.27

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 371.02

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 203.51

Electrical energy for heat distribution = (372)[(313) x 15.580.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 590.11

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 590.11

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 56.97

CO2 associated with electricity for lighting = (379)(332))) x 0.52 121.07

Total CO2, kg/year sum of (376)…(382) = (383)768.15

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)15.27

EI rating (section 14) (385)89.2
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: E5-03
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 74.5 2.7 201.15

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)74.5

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)201.15

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.42 6.21

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =5.42 6.21

Walls Type1 (29)x =46.17 24.4 21.77 0.16 3.48

Walls Type2 (29)x =11.07 1.89 9.18 0.15 1.38

Roof (30)x =74.5 0 74.5 0.12 8.94

Total area of elements, m² (31)131.74

Party wall (32)x =35.64 0 0

Party floor (32a)74.5

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)44.39

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)20.56

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 64.95

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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18.59 18.38 18.17 17.11 16.9 15.84 15.84 15.63 16.26 16.9 17.32 17.74(38)m= (38)

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

(39)m= 83.54 83.32 83.11 82.05 81.84 80.78 80.78 80.57 81.21 81.84 82.27 82.69

Average = Sum(39)      /12=1…12 82 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 1.12 1.12 1.12 1.1 1.1 1.08 1.08 1.08 1.09 1.1 1.1 1.11

Average = Sum(40)      /12=1…12 (40)1.1
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.35
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)90.02
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 99.02 95.42 91.82 88.22 84.62 81.02 81.02 84.62 88.22 91.82 95.42 99.02

Total = Sum(44)      =1…12 (44)1080.22
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 146.84 128.43 132.53 115.54 110.87 95.67 88.65 101.73 102.94 119.97 130.96 142.21

Total = Sum(45)      =1…12 (45)1416.34
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)22.03 19.26 19.88 17.33 16.63 14.35 13.3 15.26 15.44 18 19.64 21.33
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01
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Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)202.12 178.36 187.81 169.04 166.14 149.16 143.93 157 156.44 175.25 184.45 197.49

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 202.12 178.36 187.81 169.04 166.14 149.16 143.93 157 156.44 175.25 184.45 197.49

Output from water heater (annual)1…12 (64)2067.18

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)93.05 82.65 88.29 81.21 81.08 74.6 73.7 78.05 77.02 84.11 86.34 91.51

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

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= (66)117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51 117.51

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)18.5 16.44 13.37 10.12 7.56 6.39 6.9 8.97 12.04 15.29 17.84 19.02

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)207.56 209.72 204.29 192.74 178.15 164.44 155.28 153.13 158.56 170.11 184.7 198.41

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75 34.75

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01 -94.01

Water heating gains (Table 5)
(72)m= (72)125.06 122.98 118.67 112.8 108.98 103.62 99.06 104.9 106.98 113.05 119.91 122.99

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)409.39 407.39 394.58 373.9 352.95 332.7 319.49 325.25 335.83 356.7 380.71 398.67

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xSouth (78)x x x x = 24.680.77 2.72 46.75 0.4 0.7

0.9xSouth (78)x x x x = 98.340.77 5.42 46.75 0.4 0.7
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0.9xSouth (78)x x x x = 40.410.77 2.72 76.57 0.4 0.7

0.9xSouth (78)x x x x = 161.050.77 5.42 76.57 0.4 0.7

0.9xSouth (78)x x x x = 51.480.77 2.72 97.53 0.4 0.7

0.9xSouth (78)x x x x = 205.150.77 5.42 97.53 0.4 0.7

0.9xSouth (78)x x x x = 58.180.77 2.72 110.23 0.4 0.7

0.9xSouth (78)x x x x = 231.870.77 5.42 110.23 0.4 0.7

0.9xSouth (78)x x x x = 60.630.77 2.72 114.87 0.4 0.7

0.9xSouth (78)x x x x = 241.620.77 5.42 114.87 0.4 0.7

0.9xSouth (78)x x x x = 58.350.77 2.72 110.55 0.4 0.7

0.9xSouth (78)x x x x = 232.530.77 5.42 110.55 0.4 0.7

0.9xSouth (78)x x x x = 57.010.77 2.72 108.01 0.4 0.7

0.9xSouth (78)x x x x = 227.190.77 5.42 108.01 0.4 0.7

0.9xSouth (78)x x x x = 55.360.77 2.72 104.89 0.4 0.7

0.9xSouth (78)x x x x = 220.630.77 5.42 104.89 0.4 0.7

0.9xSouth (78)x x x x = 53.770.77 2.72 101.89 0.4 0.7

0.9xSouth (78)x x x x = 214.310.77 5.42 101.89 0.4 0.7

0.9xSouth (78)x x x x = 43.590.77 2.72 82.59 0.4 0.7

0.9xSouth (78)x x x x = 173.710.77 5.42 82.59 0.4 0.7

0.9xSouth (78)x x x x = 29.250.77 2.72 55.42 0.4 0.7

0.9xSouth (78)x x x x = 116.560.77 5.42 55.42 0.4 0.7

0.9xSouth (78)x x x x = 21.320.77 2.72 40.4 0.4 0.7

0.9xSouth (78)x x x x = 84.970.77 5.42 40.4 0.4 0.7

0.9xWest (80)x x x x = 41.310.77 5.42 19.64 0.4 0.7

0.9xWest (80)x x x x = 80.810.77 5.42 38.42 0.4 0.7

0.9xWest (80)x x x x = 133.090.77 5.42 63.27 0.4 0.7

0.9xWest (80)x x x x = 194.10.77 5.42 92.28 0.4 0.7

0.9xWest (80)x x x x = 237.880.77 5.42 113.09 0.4 0.7

0.9xWest (80)x x x x = 243.510.77 5.42 115.77 0.4 0.7

0.9xWest (80)x x x x = 231.830.77 5.42 110.22 0.4 0.7

0.9xWest (80)x x x x = 199.140.77 5.42 94.68 0.4 0.7

0.9xWest (80)x x x x = 154.790.77 5.42 73.59 0.4 0.7

0.9xWest (80)x x x x = 95.890.77 5.42 45.59 0.4 0.7

0.9xWest (80)x x x x = 51.510.77 5.42 24.49 0.4 0.7

0.9xWest (80)x x x x = 33.970.77 5.42 16.15 0.4 0.7

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

(83)m= (83)164.32 282.28 389.72 484.15 540.13 534.38 516.03 475.14 422.87 313.19 197.32 140.27

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)573.71 689.67 784.29 858.05 893.08 867.08 835.52 800.39 758.69 669.89 578.03 538.94

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
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(86)(86)m= 0.99 0.98 0.96 0.89 0.77 0.58 0.42 0.46 0.69 0.92 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 19.95 20.16 20.43 20.71 20.9 20.98 21 21 20.96 20.7 20.27 19.92

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 19.98 19.99 19.99 20 20 20.01 20.01 20.02 20.01 20 20 19.99

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.95 0.86 0.71 0.5 0.33 0.36 0.61 0.89 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 18.61 18.91 19.28 19.68 19.91 20 20.01 20.01 19.98 19.68 19.08 18.56

fLA = Living area ÷ (4) = (91)0.36

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.09 19.36 19.69 20.05 20.27 20.35 20.37 20.37 20.33 20.05 19.51 19.05

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.09 19.36 19.69 20.05 20.27 20.35 20.37 20.37 20.33 20.05 19.51 19.05

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.97 0.94 0.86 0.72 0.53 0.36 0.4 0.64 0.89 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 567.65 672.32 738.75 741.82 646.35 456.66 303.35 318.15 484.03 598.08 564.54 534.63

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1235.69 1204.56 1096.64 915.12 701.26 464.9 304.3 319.66 505.86 773.25 1020.6 1227.8

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 497.02 357.66 266.27 124.77 40.86 0 0 0 0 130.33 328.37 515.71

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2260.99

Space heating requirement in kWh/m²/year (99)30.35

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1
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Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 2260.99

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 1740.97

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 746.13

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2067.18

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1591.73

Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 682.17

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 47.61

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)162.58

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 162.58

Energy for lighting (calculated in Appendix L) (332)326.8

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 588.32

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 322.71

Electrical energy for heat distribution = (372)[(313) x 24.710.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 935.74

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 935.74

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 84.38

CO2 associated with electricity for lighting = (379)(332))) x 0.52 169.61

Total CO2, kg/year sum of (376)…(382) = (383)1189.73
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Dwelling CO2 Emission Rate (383) ÷ (4) = (384)15.97

EI rating (section 14) (385)86.66
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: EB1-04
Address :
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 72.7 2.7 196.29

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)72.7

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)196.29

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.72 3.11

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =5.42 6.21

Windows Type 4 1/[1/( 1.2 )+ 0.04] (27)x =2.18 2.5

Windows Type 5 1/[1/( 1.2 )+ 0.04] (27)x =2.18 2.5

Floor (28)72.7 0.12 8.723999x =

Walls (29)x =43.2 19.29 23.91 0.16 3.83

Total area of elements, m² (31)115.9

Party wall (32)x =49.14 0 0

Party ceiling (32b)72.7

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)35.12

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)15.08

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 50.2

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 2 of 8



DER WorkSheet: New dwelling design stage

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
18.14 17.93 17.73 16.7 16.49 15.46 15.46 15.25 15.87 16.49 16.9 17.32(38)m= (38)

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

(39)m= 68.34 68.13 67.93 66.89 66.69 65.66 65.66 65.45 66.07 66.69 67.1 67.51

Average = Sum(39)      /12=1…12 66.84 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.94 0.94 0.93 0.92 0.92 0.9 0.9 0.9 0.91 0.92 0.92 0.93

Average = Sum(40)      /12=1…12 (40)0.92
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.31
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)89.06
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 97.96 94.4 90.84 87.28 83.72 80.15 80.15 83.72 87.28 90.84 94.4 97.96

Total = Sum(44)      =1…12 (44)1068.71
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 145.28 127.06 131.12 114.31 109.68 94.65 87.71 100.64 101.85 118.69 129.56 140.69

Total = Sum(45)      =1…12 (45)1401.24
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)21.79 19.06 19.67 17.15 16.45 14.2 13.16 15.1 15.28 17.8 19.43 21.1
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01
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If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)200.56 176.99 186.39 167.8 164.96 148.14 142.98 155.92 155.34 173.97 183.05 195.97

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 200.56 176.99 186.39 167.8 164.96 148.14 142.98 155.92 155.34 173.97 183.05 195.97

Output from water heater (annual)1…12 (64)2052.08

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)92.53 82.19 87.82 80.8 80.69 74.27 73.38 77.69 76.66 83.69 85.87 91

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

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= (66)115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49 115.49

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)18.14 16.11 13.11 9.92 7.42 6.26 6.77 8.79 11.8 14.99 17.49 18.65

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)203.51 205.63 200.3 188.98 174.67 161.23 152.25 150.14 155.46 166.79 181.09 194.54

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55 34.55

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39 -92.39

Water heating gains (Table 5)
(72)m= (72)124.36 122.31 118.03 112.23 108.46 103.15 98.63 104.42 106.47 112.48 119.27 122.32

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)403.67 401.7 389.09 368.77 348.19 328.29 315.3 321 331.38 351.91 375.5 393.15

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)
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0.9xNorth (74)x x x x = 5.610.77 2.72 10.63 0.4 0.7

0.9xNorth (74)x x x x = 4.50.77 2.18 10.63 0.4 0.7

0.9xNorth (74)x x x x = 10.730.77 2.72 20.32 0.4 0.7

0.9xNorth (74)x x x x = 8.60.77 2.18 20.32 0.4 0.7

0.9xNorth (74)x x x x = 18.220.77 2.72 34.53 0.4 0.7

0.9xNorth (74)x x x x = 14.610.77 2.18 34.53 0.4 0.7

0.9xNorth (74)x x x x = 29.270.77 2.72 55.46 0.4 0.7

0.9xNorth (74)x x x x = 23.460.77 2.18 55.46 0.4 0.7

0.9xNorth (74)x x x x = 39.430.77 2.72 74.72 0.4 0.7

0.9xNorth (74)x x x x = 31.610.77 2.18 74.72 0.4 0.7

0.9xNorth (74)x x x x = 42.220.77 2.72 79.99 0.4 0.7

0.9xNorth (74)x x x x = 33.830.77 2.18 79.99 0.4 0.7

0.9xNorth (74)x x x x = 39.410.77 2.72 74.68 0.4 0.7

0.9xNorth (74)x x x x = 31.590.77 2.18 74.68 0.4 0.7

0.9xNorth (74)x x x x = 31.270.77 2.72 59.25 0.4 0.7

0.9xNorth (74)x x x x = 25.060.77 2.18 59.25 0.4 0.7

0.9xNorth (74)x x x x = 21.910.77 2.72 41.52 0.4 0.7

0.9xNorth (74)x x x x = 17.560.77 2.18 41.52 0.4 0.7

0.9xNorth (74)x x x x = 12.770.77 2.72 24.19 0.4 0.7

0.9xNorth (74)x x x x = 10.230.77 2.18 24.19 0.4 0.7

0.9xNorth (74)x x x x = 6.920.77 2.72 13.12 0.4 0.7

0.9xNorth (74)x x x x = 5.550.77 2.18 13.12 0.4 0.7

0.9xNorth (74)x x x x = 4.680.77 2.72 8.86 0.4 0.7

0.9xNorth (74)x x x x = 3.750.77 2.18 8.86 0.4 0.7

0.9xSouth (78)x x x x = 24.680.77 2.72 46.75 0.4 0.7

0.9xSouth (78)x x x x = 49.170.77 5.42 46.75 0.4 0.7

0.9xSouth (78)x x x x = 39.550.77 2.18 46.75 0.4 0.7

0.9xSouth (78)x x x x = 40.410.77 2.72 76.57 0.4 0.7

0.9xSouth (78)x x x x = 80.530.77 5.42 76.57 0.4 0.7

0.9xSouth (78)x x x x = 64.780.77 2.18 76.57 0.4 0.7

0.9xSouth (78)x x x x = 51.480.77 2.72 97.53 0.4 0.7

0.9xSouth (78)x x x x = 102.580.77 5.42 97.53 0.4 0.7

0.9xSouth (78)x x x x = 82.520.77 2.18 97.53 0.4 0.7

0.9xSouth (78)x x x x = 58.180.77 2.72 110.23 0.4 0.7

0.9xSouth (78)x x x x = 115.930.77 5.42 110.23 0.4 0.7

0.9xSouth (78)x x x x = 93.260.77 2.18 110.23 0.4 0.7

0.9xSouth (78)x x x x = 60.630.77 2.72 114.87 0.4 0.7

0.9xSouth (78)x x x x = 120.810.77 5.42 114.87 0.4 0.7

0.9xSouth (78)x x x x = 97.180.77 2.18 114.87 0.4 0.7

0.9xSouth (78)x x x x = 58.350.77 2.72 110.55 0.4 0.7

0.9xSouth (78)x x x x = 116.260.77 5.42 110.55 0.4 0.7
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0.9xSouth (78)x x x x = 93.530.77 2.18 110.55 0.4 0.7

0.9xSouth (78)x x x x = 57.010.77 2.72 108.01 0.4 0.7

0.9xSouth (78)x x x x = 113.60.77 5.42 108.01 0.4 0.7

0.9xSouth (78)x x x x = 91.380.77 2.18 108.01 0.4 0.7

0.9xSouth (78)x x x x = 55.360.77 2.72 104.89 0.4 0.7

0.9xSouth (78)x x x x = 110.320.77 5.42 104.89 0.4 0.7

0.9xSouth (78)x x x x = 88.740.77 2.18 104.89 0.4 0.7

0.9xSouth (78)x x x x = 53.770.77 2.72 101.89 0.4 0.7

0.9xSouth (78)x x x x = 107.150.77 5.42 101.89 0.4 0.7

0.9xSouth (78)x x x x = 86.20.77 2.18 101.89 0.4 0.7

0.9xSouth (78)x x x x = 43.590.77 2.72 82.59 0.4 0.7

0.9xSouth (78)x x x x = 86.860.77 5.42 82.59 0.4 0.7

0.9xSouth (78)x x x x = 69.870.77 2.18 82.59 0.4 0.7

0.9xSouth (78)x x x x = 29.250.77 2.72 55.42 0.4 0.7

0.9xSouth (78)x x x x = 58.280.77 5.42 55.42 0.4 0.7

0.9xSouth (78)x x x x = 46.880.77 2.18 55.42 0.4 0.7

0.9xSouth (78)x x x x = 21.320.77 2.72 40.4 0.4 0.7

0.9xSouth (78)x x x x = 42.490.77 5.42 40.4 0.4 0.7

0.9xSouth (78)x x x x = 34.180.77 2.18 40.4 0.4 0.7

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

(83)m= (83)123.51 205.04 269.4 320.11 349.66 344.18 332.99 310.75 286.6 223.31 146.89 106.41

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)527.18 606.73 658.49 688.88 697.85 672.47 648.29 631.75 617.98 575.22 522.39 499.56

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.99 0.97 0.92 0.8 0.61 0.44 0.47 0.7 0.92 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.17 20.33 20.53 20.76 20.92 20.99 21 21 20.97 20.78 20.44 20.14

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.13 20.14 20.14 20.15 20.15 20.16 20.16 20.17 20.16 20.15 20.15 20.14

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.98 0.96 0.89 0.75 0.54 0.36 0.39 0.63 0.9 0.98 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.03 19.27 19.56 19.88 20.08 20.16 20.16 20.17 20.14 19.91 19.43 19

fLA = Living area ÷ (4) = (91)0.5

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.61 19.8 20.05 20.32 20.5 20.57 20.58 20.58 20.56 20.35 19.94 19.57

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 19.61 19.8 20.05 20.32 20.5 20.57 20.58 20.58 20.56 20.35 19.94 19.57

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.98 0.96 0.9 0.77 0.57 0.4 0.43 0.67 0.9 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 522.63 594.93 630.2 618.71 540.4 386.08 260.91 272.91 411.73 520.55 511.93 496.28

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1045.95 1015.2 920.18 764.02 586.85 392.22 261.51 273.82 426.61 650.22 861.35 1037.96

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 389.35 282.43 215.74 104.63 34.55 0 0 0 0 96.47 251.59 403.01

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1777.77

Space heating requirement in kWh/m²/year (99)24.45

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 1777.77

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 1368.88

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 586.66

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2052.08

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1580.1

Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 677.19

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 42.13
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Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)158.65

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 158.65

Energy for lighting (calculated in Appendix L) (332)320.42

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 520.59

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 285.56

Electrical energy for heat distribution = (372)[(313) x 21.860.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 828.01

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.22 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 828.01

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 82.34

CO2 associated with electricity for lighting = (379)(332))) x 0.52 166.3

Total CO2, kg/year sum of (376)…(382) = (383)1076.64

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)14.81

EI rating (section 14) (385)87.74
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W1-03
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 86.4 2.7 233.28

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)86.4

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)233.28

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 4 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Windows Type 5 1/[1/( 1.2 )+ 0.04] (27)x =2.18 2.5

Floor (28)86.4 0.1 8.64x =

Walls Type1 (29)x =48.6 18.02 30.58 0.16 4.89

Walls Type2 (29)x =14.31 1.89 12.42 0.15 1.86

Total area of elements, m² (31)149.31

Party wall (32)x =43.75 0 0

Party ceiling (32b)86.4

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)38.67

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 6480

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)14.76

if details of thermal bridging are not known (36) = 0.05 x (31)
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Total fabric heat loss (37)(33) + (36) = 53.43

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
21.56 21.31 21.07 19.84 19.6 18.37 18.37 18.12 18.86 19.6 20.09 20.58(38)m= (38)

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

(39)m= 74.99 74.75 74.5 73.27 73.03 71.8 71.8 71.56 72.29 73.03 73.52 74.01

Average = Sum(39)      /12=1…12 73.21 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.87 0.87 0.86 0.85 0.85 0.83 0.83 0.83 0.84 0.85 0.85 0.86

Average = Sum(40)      /12=1…12 (40)0.85
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.57
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)95.31
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 104.84 101.03 97.22 93.41 89.59 85.78 85.78 89.59 93.41 97.22 101.03 104.84

Total = Sum(44)      =1…12 (44)1143.75
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 155.48 135.98 140.32 122.34 117.39 101.3 93.86 107.71 109 127.03 138.66 150.57

Total = Sum(45)      =1…12 (45)1499.64
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.32 20.4 21.05 18.35 17.61 15.19 14.08 16.16 16.35 19.05 20.8 22.59
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)210.76 185.91 195.6 175.83 172.66 154.79 149.14 162.99 162.49 182.3 192.15 205.85

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 210.76 185.91 195.6 175.83 172.66 154.79 149.14 162.99 162.49 182.3 192.15 205.85

Output from water heater (annual)1…12 (64)2150.48

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)95.92 85.16 90.88 83.47 83.25 76.48 75.43 80.04 79.04 86.46 88.9 94.29

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

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= (66)128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)20.78 18.45 15.01 11.36 8.49 7.17 7.75 10.07 13.52 17.16 20.03 21.35

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)232.3 234.71 228.63 215.7 199.38 184.03 173.79 171.37 177.45 190.38 206.7 222.05

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93

Water heating gains (Table 5)
(72)m= (72)128.92 126.72 122.15 115.93 111.9 106.22 101.39 107.57 109.77 116.21 123.47 126.73

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)443.59 441.48 427.39 404.59 381.37 359.02 344.52 350.62 362.34 385.35 411.8 431.73

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 10.890.77 5.28 10.63 0.4 0.7

0.9xNorth (74)x x x x = 5.450.77 2.64 10.63 0.4 0.7

0.9xNorth (74)x x x x = 20.820.77 5.28 20.32 0.4 0.7

0.9xNorth (74)x x x x = 10.410.77 2.64 20.32 0.4 0.7

0.9xNorth (74)x x x x = 35.380.77 5.28 34.53 0.4 0.7

0.9xNorth (74)x x x x = 17.690.77 2.64 34.53 0.4 0.7

0.9xNorth (74)x x x x = 56.830.77 5.28 55.46 0.4 0.7

0.9xNorth (74)x x x x = 28.410.77 2.64 55.46 0.4 0.7

0.9xNorth (74)x x x x = 76.550.77 5.28 74.72 0.4 0.7

0.9xNorth (74)x x x x = 38.270.77 2.64 74.72 0.4 0.7

0.9xNorth (74)x x x x = 81.950.77 5.28 79.99 0.4 0.7

0.9xNorth (74)x x x x = 40.970.77 2.64 79.99 0.4 0.7

0.9xNorth (74)x x x x = 76.510.77 5.28 74.68 0.4 0.7

0.9xNorth (74)x x x x = 38.250.77 2.64 74.68 0.4 0.7

0.9xNorth (74)x x x x = 60.70.77 5.28 59.25 0.4 0.7

0.9xNorth (74)x x x x = 30.350.77 2.64 59.25 0.4 0.7

0.9xNorth (74)x x x x = 42.540.77 5.28 41.52 0.4 0.7

0.9xNorth (74)x x x x = 21.270.77 2.64 41.52 0.4 0.7

0.9xNorth (74)x x x x = 24.780.77 5.28 24.19 0.4 0.7

0.9xNorth (74)x x x x = 12.390.77 2.64 24.19 0.4 0.7

0.9xNorth (74)x x x x = 13.440.77 5.28 13.12 0.4 0.7

0.9xNorth (74)x x x x = 6.720.77 2.64 13.12 0.4 0.7

0.9xNorth (74)x x x x = 9.080.77 5.28 8.86 0.4 0.7

0.9xNorth (74)x x x x = 4.540.77 2.64 8.86 0.4 0.7

0.9xSouth (78)x x x x = 47.90.77 5.28 46.75 0.4 0.7

0.9xSouth (78)x x x x = 23.950.77 2.64 46.75 0.4 0.7

0.9xSouth (78)x x x x = 19.780.77 2.18 46.75 0.4 0.7

0.9xSouth (78)x x x x = 78.450.77 5.28 76.57 0.4 0.7

0.9xSouth (78)x x x x = 39.220.77 2.64 76.57 0.4 0.7

0.9xSouth (78)x x x x = 32.390.77 2.18 76.57 0.4 0.7

0.9xSouth (78)x x x x = 99.930.77 5.28 97.53 0.4 0.7

0.9xSouth (78)x x x x = 49.960.77 2.64 97.53 0.4 0.7

0.9xSouth (78)x x x x = 41.260.77 2.18 97.53 0.4 0.7

0.9xSouth (78)x x x x = 112.940.77 5.28 110.23 0.4 0.7

0.9xSouth (78)x x x x = 56.470.77 2.64 110.23 0.4 0.7

0.9xSouth (78)x x x x = 46.630.77 2.18 110.23 0.4 0.7

0.9xSouth (78)x x x x = 117.690.77 5.28 114.87 0.4 0.7

0.9xSouth (78)x x x x = 58.840.77 2.64 114.87 0.4 0.7

0.9xSouth (78)x x x x = 48.590.77 2.18 114.87 0.4 0.7
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0.9xSouth (78)x x x x = 113.260.77 5.28 110.55 0.4 0.7

0.9xSouth (78)x x x x = 56.630.77 2.64 110.55 0.4 0.7

0.9xSouth (78)x x x x = 46.760.77 2.18 110.55 0.4 0.7

0.9xSouth (78)x x x x = 110.660.77 5.28 108.01 0.4 0.7

0.9xSouth (78)x x x x = 55.330.77 2.64 108.01 0.4 0.7

0.9xSouth (78)x x x x = 45.690.77 2.18 108.01 0.4 0.7

0.9xSouth (78)x x x x = 107.470.77 5.28 104.89 0.4 0.7

0.9xSouth (78)x x x x = 53.730.77 2.64 104.89 0.4 0.7

0.9xSouth (78)x x x x = 44.370.77 2.18 104.89 0.4 0.7

0.9xSouth (78)x x x x = 104.390.77 5.28 101.89 0.4 0.7

0.9xSouth (78)x x x x = 52.190.77 2.64 101.89 0.4 0.7

0.9xSouth (78)x x x x = 43.10.77 2.18 101.89 0.4 0.7

0.9xSouth (78)x x x x = 84.610.77 5.28 82.59 0.4 0.7

0.9xSouth (78)x x x x = 42.310.77 2.64 82.59 0.4 0.7

0.9xSouth (78)x x x x = 34.930.77 2.18 82.59 0.4 0.7

0.9xSouth (78)x x x x = 56.780.77 5.28 55.42 0.4 0.7

0.9xSouth (78)x x x x = 28.390.77 2.64 55.42 0.4 0.7

0.9xSouth (78)x x x x = 23.440.77 2.18 55.42 0.4 0.7

0.9xSouth (78)x x x x = 41.390.77 5.28 40.4 0.4 0.7

0.9xSouth (78)x x x x = 20.690.77 2.64 40.4 0.4 0.7

0.9xSouth (78)x x x x = 17.090.77 2.18 40.4 0.4 0.7

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

(83)m= (83)107.97 181.29 244.21 301.28 339.95 339.57 326.44 296.62 263.48 199.03 128.77 92.8

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)551.56 622.77 671.6 705.87 721.31 698.59 670.96 647.24 625.81 584.37 540.57 524.52

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.94 0.84 0.64 0.47 0.51 0.75 0.95 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.2 20.33 20.52 20.75 20.91 20.99 21 21 20.97 20.77 20.44 20.17

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.19 20.2 20.2 20.21 20.21 20.23 20.23 20.23 20.22 20.21 20.21 20.2

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 1 0.99 0.98 0.92 0.79 0.57 0.39 0.42 0.68 0.93 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.12 19.31 19.59 19.92 20.13 20.22 20.23 20.23 20.2 19.95 19.49 19.09

fLA = Living area ÷ (4) = (91)0.23

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
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(92)(92)m= 19.37 19.55 19.8 20.11 20.31 20.4 20.41 20.41 20.38 20.14 19.71 19.34

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.37 19.55 19.8 20.11 20.31 20.4 20.41 20.41 20.38 20.14 19.71 19.34

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.99 0.97 0.92 0.8 0.59 0.41 0.44 0.7 0.93 0.99 1

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 548.54 615.2 652.35 650.78 577.34 410.61 272.87 286.05 437.02 543.11 533.46 522.36

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1129.99 1095.05 991.07 821.34 629.12 416.33 273.32 286.79 453.79 696.64 927.08 1120.84

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 432.6 322.46 252.01 122.8 38.53 0 0 0 0 114.23 283.41 445.27

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2011.31

Space heating requirement in kWh/m²/year (99)23.28

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 2011.31

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 1548.71

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 663.73

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2150.48

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1655.87
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Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 709.66

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 45.78

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)177.88

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 177.88

Energy for lighting (calculated in Appendix L) (332)366.92

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 565.71

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 310.31

Electrical energy for heat distribution = (372)[(313) x 23.760.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 899.77

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 899.77

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 92.32

CO2 associated with electricity for lighting = (379)(332))) x 0.52 190.43

Total CO2, kg/year sum of (376)…(382) = (383)1182.52

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)13.69

EI rating (section 14) (385)87.94
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W2-01
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 94.3 2.7 254.61

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)94.3

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)254.61

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =6.48 7.42

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Floor (28)94.3 0.06 5.658x =

Walls Type1 (29)x =66.42 19.68 46.74 0.16 7.48

Walls Type2 (29)x =5.67 1.89 3.78 0.15 0.57

Total area of elements, m² (31)166.39

Party wall (32)x =42.75 0 0

Party ceiling (32b)94.3

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)38.88

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 7072.5

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)14.75

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 53.63

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
23.53 23.26 23 21.66 21.39 20.05 20.05 19.78 20.59 21.39 21.92 22.46(38)m= (38)

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

(39)m= 77.16 76.89 76.63 75.29 75.02 73.68 73.68 73.41 74.21 75.02 75.55 76.09

Average = Sum(39)      /12=1…12 75.22 (39)
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Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.82 0.82 0.81 0.8 0.8 0.78 0.78 0.78 0.79 0.8 0.8 0.81

Average = Sum(40)      /12=1…12 (40)0.8
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.68
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)97.85
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 107.64 103.72 99.81 95.9 91.98 88.07 88.07 91.98 95.9 99.81 103.72 107.64

Total = Sum(44)      =1…12 (44)1174.24
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 159.62 139.61 144.06 125.6 120.51 103.99 96.37 110.58 111.9 130.41 142.35 154.59

Total = Sum(45)      =1…12 (45)1539.61
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.94 20.94 21.61 18.84 18.08 15.6 14.45 16.59 16.79 19.56 21.35 23.19
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26
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Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)214.9 189.54 199.34 179.09 175.79 157.49 151.64 165.86 165.4 185.69 195.85 209.86

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 214.9 189.54 199.34 179.09 175.79 157.49 151.64 165.86 165.4 185.69 195.85 209.86

Output from water heater (annual)1…12 (64)2190.45

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)97.3 86.36 92.12 84.56 84.29 77.37 76.26 80.99 80 87.58 90.13 95.62

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

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= (66)134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01 134.01

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)22.07 19.6 15.94 12.07 9.02 7.62 8.23 10.7 14.36 18.23 21.28 22.68

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)246.77 249.33 242.88 229.14 211.8 195.5 184.61 182.05 188.51 202.24 219.58 235.88

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4 36.4

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21 -107.21

Water heating gains (Table 5)
(72)m= (72)130.77 128.51 123.82 117.44 113.3 107.46 102.5 108.86 111.11 117.72 125.18 128.52

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)462.82 460.65 445.84 421.85 397.32 373.78 358.55 364.81 377.18 401.4 429.24 450.29

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xWest (80)x x x x = 24.70.77 6.48 19.64 0.4 0.7

0.9xWest (80)x x x x = 50.310.77 2.64 19.64 0.4 0.7

0.9xWest (80)x x x x = 48.310.77 6.48 38.42 0.4 0.7

0.9xWest (80)x x x x = 98.410.77 2.64 38.42 0.4 0.7

0.9xWest (80)x x x x = 79.560.77 6.48 63.27 0.4 0.7
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0.9xWest (80)x x x x = 162.060.77 2.64 63.27 0.4 0.7

0.9xWest (80)x x x x = 116.030.77 6.48 92.28 0.4 0.7

0.9xWest (80)x x x x = 236.360.77 2.64 92.28 0.4 0.7

0.9xWest (80)x x x x = 142.20.77 6.48 113.09 0.4 0.7

0.9xWest (80)x x x x = 289.670.77 2.64 113.09 0.4 0.7

0.9xWest (80)x x x x = 145.570.77 6.48 115.77 0.4 0.7

0.9xWest (80)x x x x = 296.530.77 2.64 115.77 0.4 0.7

0.9xWest (80)x x x x = 138.590.77 6.48 110.22 0.4 0.7

0.9xWest (80)x x x x = 282.310.77 2.64 110.22 0.4 0.7

0.9xWest (80)x x x x = 119.040.77 6.48 94.68 0.4 0.7

0.9xWest (80)x x x x = 242.50.77 2.64 94.68 0.4 0.7

0.9xWest (80)x x x x = 92.530.77 6.48 73.59 0.4 0.7

0.9xWest (80)x x x x = 188.490.77 2.64 73.59 0.4 0.7

0.9xWest (80)x x x x = 57.320.77 6.48 45.59 0.4 0.7

0.9xWest (80)x x x x = 116.770.77 2.64 45.59 0.4 0.7

0.9xWest (80)x x x x = 30.790.77 6.48 24.49 0.4 0.7

0.9xWest (80)x x x x = 62.720.77 2.64 24.49 0.4 0.7

0.9xWest (80)x x x x = 20.310.77 6.48 16.15 0.4 0.7

0.9xWest (80)x x x x = 41.370.77 2.64 16.15 0.4 0.7

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

(83)m= (83)75 146.72 241.62 352.39 431.87 442.09 420.89 361.54 281.02 174.09 93.52 61.68

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)537.82 607.37 687.46 774.24 829.19 815.88 779.44 726.35 658.2 575.49 522.76 511.97

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 1 0.98 0.93 0.79 0.57 0.42 0.46 0.74 0.96 1 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.2 20.33 20.54 20.8 20.95 21 21 21 20.98 20.76 20.44 20.19

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.24 20.24 20.24 20.25 20.26 20.27 20.27 20.27 20.26 20.26 20.25 20.25

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 1 0.99 0.98 0.91 0.74 0.51 0.35 0.39 0.68 0.95 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.16 19.35 19.65 20.02 20.21 20.27 20.27 20.27 20.25 19.98 19.51 19.14

fLA = Living area ÷ (4) = (91)0.38

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.56 19.72 19.99 20.32 20.49 20.54 20.55 20.55 20.52 20.28 19.87 19.54

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 19.56 19.72 19.99 20.32 20.49 20.54 20.55 20.55 20.52 20.28 19.87 19.54

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 1 0.99 0.98 0.91 0.75 0.53 0.37 0.42 0.7 0.95 0.99 1

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 536.23 603.09 671.8 706.53 625.65 435.25 290.7 304.18 461.26 546.26 518.96 510.85

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1177.41 1139.62 1033.73 859.59 659.7 438 290.89 304.61 476.77 725.95 964.52 1167.27

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 477.04 360.55 269.28 110.21 25.33 0 0 0 0 133.69 320.81 488.38

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)2185.28

Space heating requirement in kWh/m²/year (99)23.17

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 2185.28

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 1682.66

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 721.14

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2190.45

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1686.65

Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 722.85

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 48.13
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Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)205.79

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 205.79

Energy for lighting (calculated in Appendix L) (332)389.76

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 594.79

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 326.26

Electrical energy for heat distribution = (372)[(313) x 24.980.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 946.02

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 946.02

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 106.8

CO2 associated with electricity for lighting = (379)(332))) x 0.52 202.29

Total CO2, kg/year sum of (376)…(382) = (383)1255.12

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)13.31

EI rating (section 14) (385)87.93
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W3-12
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 51.8 2.7 139.86

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)51.8

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)139.86

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.12

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.15 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.12 0.13 0.14

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Walls Type1 (29)x =18.36 7.92 10.44 0.16 1.67

Walls Type2 (29)x =18.36 1.89 16.47 0.15 2.47

Total area of elements, m² (31)36.72

Party wall (32)x =37.5 0 0

Party floor (32a)51.8

Party ceiling (32b)51.8

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)15.85

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)4.23

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 20.08

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
12.26 12.13 12 11.32 11.19 10.52 10.52 10.39 10.79 11.19 11.46 11.73(38)m= (38)

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

(39)m= 32.35 32.21 32.08 31.41 31.27 30.6 30.6 30.47 30.87 31.27 31.54 31.81

Average = Sum(39)      /12=1…12 31.37 (39)
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Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.62 0.62 0.62 0.61 0.6 0.59 0.59 0.59 0.6 0.6 0.61 0.61

Average = Sum(40)      /12=1…12 (40)0.61
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.74
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)75.6
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 83.16 80.14 77.11 74.09 71.06 68.04 68.04 71.06 74.09 77.11 80.14 83.16

Total = Sum(44)      =1…12 (44)907.2
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 123.32 107.86 111.3 97.04 93.11 80.35 74.45 85.43 86.45 100.75 109.98 119.43

Total = Sum(45)      =1…12 (45)1189.49
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.5 16.18 16.7 14.56 13.97 12.05 11.17 12.82 12.97 15.11 16.5 17.91
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26
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Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)178.6 157.79 166.58 150.53 148.39 133.84 129.73 140.71 139.95 156.03 163.48 174.71

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 178.6 157.79 166.58 150.53 148.39 133.84 129.73 140.71 139.95 156.03 163.48 174.71

Output from water heater (annual)1…12 (64)1840.33

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)85.23 75.81 81.23 75.06 75.18 69.51 68.98 72.63 71.54 77.72 79.36 83.93

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

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= (66)87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)14.26 12.66 10.3 7.8 5.83 4.92 5.32 6.91 9.28 11.78 13.75 14.66

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)151.91 153.48 149.51 141.05 130.38 120.35 113.64 112.07 116.04 124.5 135.17 145.2

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73

Water heating gains (Table 5)
(72)m= (72)114.55 112.81 109.18 104.25 101.05 96.54 92.71 97.62 99.36 104.47 110.23 112.81

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)329.87 328.1 318.14 302.25 286.4 270.96 260.82 265.75 273.83 289.89 308.29 321.82

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 20.120.77 5.28 19.64 0.4 0.7

0.9xEast (76)x x x x = 10.060.77 2.64 19.64 0.4 0.7

0.9xEast (76)x x x x = 39.360.77 5.28 38.42 0.4 0.7

0.9xEast (76)x x x x = 19.680.77 2.64 38.42 0.4 0.7

0.9xEast (76)x x x x = 64.830.77 5.28 63.27 0.4 0.7
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0.9xEast (76)x x x x = 32.410.77 2.64 63.27 0.4 0.7

0.9xEast (76)x x x x = 94.540.77 5.28 92.28 0.4 0.7

0.9xEast (76)x x x x = 47.270.77 2.64 92.28 0.4 0.7

0.9xEast (76)x x x x = 115.870.77 5.28 113.09 0.4 0.7

0.9xEast (76)x x x x = 57.930.77 2.64 113.09 0.4 0.7

0.9xEast (76)x x x x = 118.610.77 5.28 115.77 0.4 0.7

0.9xEast (76)x x x x = 59.310.77 2.64 115.77 0.4 0.7

0.9xEast (76)x x x x = 112.920.77 5.28 110.22 0.4 0.7

0.9xEast (76)x x x x = 56.460.77 2.64 110.22 0.4 0.7

0.9xEast (76)x x x x = 970.77 5.28 94.68 0.4 0.7

0.9xEast (76)x x x x = 48.50.77 2.64 94.68 0.4 0.7

0.9xEast (76)x x x x = 75.390.77 5.28 73.59 0.4 0.7

0.9xEast (76)x x x x = 37.70.77 2.64 73.59 0.4 0.7

0.9xEast (76)x x x x = 46.710.77 5.28 45.59 0.4 0.7

0.9xEast (76)x x x x = 23.350.77 2.64 45.59 0.4 0.7

0.9xEast (76)x x x x = 25.090.77 5.28 24.49 0.4 0.7

0.9xEast (76)x x x x = 12.540.77 2.64 24.49 0.4 0.7

0.9xEast (76)x x x x = 16.550.77 5.28 16.15 0.4 0.7

0.9xEast (76)x x x x = 8.270.77 2.64 16.15 0.4 0.7

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

(83)m= (83)30.18 59.04 97.24 141.82 173.8 177.92 169.38 145.5 113.09 70.06 37.63 24.82

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)360.05 387.15 415.38 444.06 460.2 448.87 430.2 411.24 386.92 359.95 345.93 346.64

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 0.99 0.98 0.94 0.81 0.63 0.44 0.31 0.34 0.55 0.85 0.97 0.99

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.63 20.72 20.85 20.96 21 21 21 21 21 20.96 20.79 20.62

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.41 20.41 20.41 20.42 20.43 20.44 20.44 20.44 20.43 20.43 20.42 20.42

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.97 0.92 0.79 0.59 0.4 0.27 0.3 0.5 0.81 0.96 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.92 20.05 20.23 20.39 20.42 20.44 20.44 20.44 20.43 20.38 20.16 19.91

fLA = Living area ÷ (4) = (91)0.45

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 20.24 20.35 20.51 20.65 20.68 20.69 20.69 20.69 20.69 20.64 20.45 20.23

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 20.24 20.35 20.51 20.65 20.68 20.69 20.69 20.69 20.69 20.64 20.45 20.23

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.98 0.97 0.93 0.8 0.61 0.42 0.29 0.32 0.52 0.83 0.96 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 354.57 375.78 384.67 353.79 279.37 186.38 125.23 130.81 203.05 297.32 332.51 342.42

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 515.64 497.7 449.37 368.92 280.89 186.43 125.23 130.81 203.4 314.08 421.01 509.85

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 119.84 81.93 48.13 10.89 1.14 0 0 0 0 12.48 63.72 124.57

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)462.69

Space heating requirement in kWh/m²/year (99)8.93

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 462.69

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 356.27

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 152.69

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 1840.33

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1417.05

Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 607.31

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 25.33
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Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)106.64

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 106.64

Energy for lighting (calculated in Appendix L) (332)251.82

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 313.05

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 171.71

Electrical energy for heat distribution = (372)[(313) x 13.150.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 497.91

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 497.91

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 55.35

CO2 associated with electricity for lighting = (379)(332))) x 0.52 130.69

Total CO2, kg/year sum of (376)…(382) = (383)683.95

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)13.2

EI rating (section 14) (385)90.53
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User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W4-09
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 86.4 2.7 233.28

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)86.4

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)233.28

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)2
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.85

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.13

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.16 0.16 0.16 0.14 0.14 0.12 0.12 0.12 0.13 0.14 0.14 0.15

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.28 0.28 0.27 0.26 0.25 0.24 0.24 0.24 0.24 0.25 0.26 0.27

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Windows Type 3 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 4 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Walls Type1 (29)x =48.6 18.48 30.12 0.16 4.82

Walls Type2 (29)x =14.31 1.89 12.42 0.15 1.86

Roof (30)x =18.7 0 18.7 0.2 3.74

Total area of elements, m² (31)81.61

Party wall (32)x =43.75 0 0

Party floor (32a)86.4

Party ceiling (32b)67.7

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)34.22

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)15.69

if details of thermal bridging are not known (36) = 0.05 x (31)
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Total fabric heat loss (37)(33) + (36) = 49.91

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
21.56 21.31 21.07 19.84 19.6 18.37 18.37 18.12 18.86 19.6 20.09 20.58(38)m= (38)

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

(39)m= 71.47 71.23 70.98 69.76 69.51 68.28 68.28 68.04 68.77 69.51 70 70.49

Average = Sum(39)      /12=1…12 69.69 (39)

Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.83 0.82 0.82 0.81 0.8 0.79 0.79 0.79 0.8 0.8 0.81 0.82

Average = Sum(40)      /12=1…12 (40)0.81
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)2.57
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)95.31
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 104.84 101.03 97.22 93.41 89.59 85.78 85.78 89.59 93.41 97.22 101.03 104.84

Total = Sum(44)      =1…12 (44)1143.75
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 155.48 135.98 140.32 122.34 117.39 101.3 93.86 107.71 109 127.03 138.66 150.57

Total = Sum(45)      =1…12 (45)1499.64
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)23.32 20.4 21.05 18.35 17.61 15.19 14.08 16.16 16.35 19.05 20.8 22.59
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03
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Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26

Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)210.76 185.91 195.6 175.83 172.66 154.79 149.14 162.99 162.49 182.3 192.15 205.85

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 210.76 185.91 195.6 175.83 172.66 154.79 149.14 162.99 162.49 182.3 192.15 205.85

Output from water heater (annual)1…12 (64)2150.48

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)95.92 85.16 90.88 83.47 83.25 76.48 75.43 80.04 79.04 86.46 88.9 94.29

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

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= (66)128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66 128.66

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)20.74 18.42 14.98 11.34 8.48 7.16 7.73 10.05 13.49 17.13 20 21.32

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)232.3 234.71 228.63 215.7 199.38 184.03 173.79 171.37 177.45 190.38 206.7 222.05

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87 35.87

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93 -102.93

Water heating gains (Table 5)
(72)m= (72)128.92 126.72 122.15 115.93 111.9 106.22 101.39 107.57 109.77 116.21 123.47 126.73

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)443.56 441.45 427.36 404.58 381.35 359.01 344.5 350.6 362.31 385.32 411.77 431.69

6. Solar gains:
Solar gains are calculated using solar flux from Table 6a and associated equations to convert to the applicable orientation.
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Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xNorth (74)x x x x = 10.890.77 5.28 10.63 0.4 0.7

0.9xNorth (74)x x x x = 5.450.77 2.64 10.63 0.4 0.7

0.9xNorth (74)x x x x = 20.820.77 5.28 20.32 0.4 0.7

0.9xNorth (74)x x x x = 10.410.77 2.64 20.32 0.4 0.7

0.9xNorth (74)x x x x = 35.380.77 5.28 34.53 0.4 0.7

0.9xNorth (74)x x x x = 17.690.77 2.64 34.53 0.4 0.7

0.9xNorth (74)x x x x = 56.830.77 5.28 55.46 0.4 0.7

0.9xNorth (74)x x x x = 28.410.77 2.64 55.46 0.4 0.7

0.9xNorth (74)x x x x = 76.550.77 5.28 74.72 0.4 0.7

0.9xNorth (74)x x x x = 38.270.77 2.64 74.72 0.4 0.7

0.9xNorth (74)x x x x = 81.950.77 5.28 79.99 0.4 0.7

0.9xNorth (74)x x x x = 40.970.77 2.64 79.99 0.4 0.7

0.9xNorth (74)x x x x = 76.510.77 5.28 74.68 0.4 0.7

0.9xNorth (74)x x x x = 38.250.77 2.64 74.68 0.4 0.7

0.9xNorth (74)x x x x = 60.70.77 5.28 59.25 0.4 0.7

0.9xNorth (74)x x x x = 30.350.77 2.64 59.25 0.4 0.7

0.9xNorth (74)x x x x = 42.540.77 5.28 41.52 0.4 0.7

0.9xNorth (74)x x x x = 21.270.77 2.64 41.52 0.4 0.7

0.9xNorth (74)x x x x = 24.780.77 5.28 24.19 0.4 0.7

0.9xNorth (74)x x x x = 12.390.77 2.64 24.19 0.4 0.7

0.9xNorth (74)x x x x = 13.440.77 5.28 13.12 0.4 0.7

0.9xNorth (74)x x x x = 6.720.77 2.64 13.12 0.4 0.7

0.9xNorth (74)x x x x = 9.080.77 5.28 8.86 0.4 0.7

0.9xNorth (74)x x x x = 4.540.77 2.64 8.86 0.4 0.7

0.9xSouth (78)x x x x = 47.90.77 5.28 46.75 0.4 0.7

0.9xSouth (78)x x x x = 47.90.77 2.64 46.75 0.4 0.7

0.9xSouth (78)x x x x = 78.450.77 5.28 76.57 0.4 0.7

0.9xSouth (78)x x x x = 78.450.77 2.64 76.57 0.4 0.7

0.9xSouth (78)x x x x = 99.930.77 5.28 97.53 0.4 0.7

0.9xSouth (78)x x x x = 99.930.77 2.64 97.53 0.4 0.7

0.9xSouth (78)x x x x = 112.940.77 5.28 110.23 0.4 0.7

0.9xSouth (78)x x x x = 112.940.77 2.64 110.23 0.4 0.7

0.9xSouth (78)x x x x = 117.690.77 5.28 114.87 0.4 0.7

0.9xSouth (78)x x x x = 117.690.77 2.64 114.87 0.4 0.7

0.9xSouth (78)x x x x = 113.260.77 5.28 110.55 0.4 0.7

0.9xSouth (78)x x x x = 113.260.77 2.64 110.55 0.4 0.7

0.9xSouth (78)x x x x = 110.660.77 5.28 108.01 0.4 0.7

0.9xSouth (78)x x x x = 110.660.77 2.64 108.01 0.4 0.7

0.9xSouth (78)x x x x = 107.470.77 5.28 104.89 0.4 0.7
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0.9xSouth (78)x x x x = 107.470.77 2.64 104.89 0.4 0.7

0.9xSouth (78)x x x x = 104.390.77 5.28 101.89 0.4 0.7

0.9xSouth (78)x x x x = 104.390.77 2.64 101.89 0.4 0.7

0.9xSouth (78)x x x x = 84.610.77 5.28 82.59 0.4 0.7

0.9xSouth (78)x x x x = 84.610.77 2.64 82.59 0.4 0.7

0.9xSouth (78)x x x x = 56.780.77 5.28 55.42 0.4 0.7

0.9xSouth (78)x x x x = 56.780.77 2.64 55.42 0.4 0.7

0.9xSouth (78)x x x x = 41.390.77 5.28 40.4 0.4 0.7

0.9xSouth (78)x x x x = 41.390.77 2.64 40.4 0.4 0.7

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

(83)m= (83)112.14 188.12 252.92 311.11 350.2 349.44 336.09 305.99 272.57 206.4 133.71 96.4

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)555.7 629.57 680.28 715.69 731.55 708.45 680.59 656.59 634.89 591.72 545.48 528.1

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.93 0.81 0.61 0.44 0.48 0.72 0.94 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.26 20.4 20.58 20.79 20.94 20.99 21 21 20.98 20.81 20.5 20.24

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.23 20.23 20.23 20.25 20.25 20.26 20.26 20.26 20.26 20.25 20.24 20.24

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 1 0.99 0.97 0.91 0.77 0.54 0.37 0.4 0.65 0.92 0.99 1

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.24 19.44 19.7 20.01 20.19 20.26 20.26 20.26 20.24 20.03 19.6 19.22

fLA = Living area ÷ (4) = (91)0.23

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.48 19.66 19.91 20.19 20.37 20.43 20.43 20.44 20.41 20.21 19.81 19.45

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
(93)(93)m= 19.48 19.66 19.91 20.19 20.37 20.43 20.43 20.44 20.41 20.21 19.81 19.45

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.99 0.97 0.91 0.77 0.56 0.38 0.42 0.67 0.92 0.99 1

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 552.39 620.91 657.62 650.17 565.59 394.64 261.56 274.17 423.34 542.93 537.39 525.75

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 1084.85 1051.43 951.63 787.7 602.37 398.02 261.79 274.57 434.2 668.29 889.57 1075.31

DRAFT

Stroma FSAP 2012 Version: 1.0.5.12 (SAP 9.92) - http://www.stroma.com Page 6 of 8



DER WorkSheet: New dwelling design stage

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 396.14 289.31 218.74 99.02 27.37 0 0 0 0 93.27 253.57 408.87

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1786.3

Space heating requirement in kWh/m²/year (99)20.67

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 1786.3

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 1375.45

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 589.48

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 2150.48

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1655.87

Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 709.66

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 43.3

Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)188.55

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 188.55

Energy for lighting (calculated in Appendix L) (332)366.31

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year
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CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 535.12

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 293.53

Electrical energy for heat distribution = (372)[(313) x 22.480.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 851.13

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 851.13

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 97.86

CO2 associated with electricity for lighting = (379)(332))) x 0.52 190.12

Total CO2, kg/year sum of (376)…(382) = (383)1139.1

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)13.18

EI rating (section 14) (385)88.38
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DER WorkSheet: New dwelling design stage

User Details:

Assessor Name:  Stroma Number:
Software Name: Stroma FSAP 2012 Software Version: Version: 1.0.5.12

Property Address: W5-12
Address : , 156 West End Lane, Camden, London 
1. Overall dwelling dimensions:

Area(m²) Av. Height(m) Volume(m³)
Ground floor (1a)   x (2a)   = (3a) 51.8 2.7 139.86

Total floor area TFA = (1a)+(1b)+(1c)+(1d)+(1e)+.....(1n) (4)51.8

Dwelling volume (3a)+(3b)+(3c)+(3d)+(3e)+.....(3n)  = (5)139.86

2. Ventilation rate:
main secondary other total m³ per hour
heating heating

Number of chimneys + + = x 40  = (6a)0 0 0 0 0

Number of open flues + + = x 20  = (6b)0 0 0 0 0

Number of intermittent fans x 10  = (7a)0 0

Number of passive vents x 10  = (7b)0 0

Number of flueless gas fires x 40  = (7c)0 0

Air changes per hour

Infiltration due to chimneys, flues and fans = (6a)+(6b)+(7a)+(7b)+(7c) = (8)÷ (5) = 00
If a pressurisation test has been carried out or is intended, proceed to (17), otherwise continue from (9) to (16)

Number of storeys in the dwelling (ns) (9)0

Additional infiltration [(9)-1]x0.1 = 0 (10)

Structural infiltration: 0.25 for steel or timber frame or 0.35 for masonry construction (11)0
if both types of wall are present, use the value corresponding to the greater wall area (after
deducting areas of openings); if equal user 0.35

If suspended wooden floor, enter 0.2 (unsealed) or 0.1 (sealed), else enter 0 (12)0

If no draught lobby, enter 0.05, else enter 0 (13)0

Percentage of windows and doors draught stripped (14)0

Window infiltration 0.25 - [0.2 x (14) ÷ 100]  = (15)0

Infiltration rate (8) + (10) + (11) + (12) + (13) + (15) = (16)0

Air permeability value, q50, expressed in cubic metres per hour per square metre of envelope area (17)3

If based on air permeability value, then (18) = [(17) ÷ 20]+(8), otherwise (18) = (16) (18)0.15
Air permeability value applies if a pressurisation test has been done or a degree air permeability is being used

Number of sides sheltered (19)3
Shelter factor (20) = 1 - [0.075 x (19)] = (20)0.78

Infiltration rate incorporating shelter factor (21) = (18) x (20) = (21)0.12

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

Monthly average wind speed from Table 7
(22)m= 5.1 5 4.9 4.4 4.3 3.8 3.8 3.7 4 4.3 4.5 4.7

Wind Factor (22a)m = (22)m ÷ 4
(22a)m= 1.27 1.25 1.23 1.1 1.08 0.95 0.95 0.92 1 1.08 1.12 1.18
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Adjusted infiltration rate (allowing for shelter and wind speed) = (21a) x (22a)m
0.15 0.15 0.14 0.13 0.12 0.11 0.11 0.11 0.12 0.12 0.13 0.14

Calculate effective air change rate for the applicable case
If mechanical ventilation: (23a)0.5

If exhaust air heat pump using Appendix N, (23b) = (23a) × Fmv (equation (N5)) , otherwise (23b) = (23a) (23b)0.5

If balanced with heat recovery: efficiency in % allowing for in-use factor (from Table 4h) = (23c)76.5

a) If balanced mechanical ventilation with heat recovery (MVHR) (24a)m = (22b)m + (23b) × [1 – (23c) ÷ 100]
(24a)(24a)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

b) If balanced mechanical ventilation without heat recovery (MV) (24b)m = (22b)m + (23b)
(24b)(24b)m= 0 0 0 0 0 0 0 0 0 0 0 0

c) If whole house extract ventilation or positive input ventilation from outside
if (22b)m < 0.5 × (23b), then (24c) = (23b); otherwise (24c) = (22b) m + 0.5 × (23b)

(24c)(24c)m= 0 0 0 0 0 0 0 0 0 0 0 0

d) If natural ventilation or whole house positive input ventilation from loft
if (22b)m = 1, then (24d)m = (22b)m otherwise (24d)m = 0.5 + [(22b)m² x 0.5]

(24d)(24d)m= 0 0 0 0 0 0 0 0 0 0 0 0

Effective air change rate - enter (24a) or (24b) or (24c) or (24d) in box (25)
(25)(25)m= 0.27 0.26 0.26 0.25 0.24 0.23 0.23 0.23 0.23 0.24 0.25 0.25

3. Heat losses and heat loss parameter:

ELEMENT Gross Openings Net Area U-value A X U k-value A X k 
area (m²) m² A ,m² W/m2K (W/K) kJ/m²·K kJ/K

Doors (26)1.89 1.4 2.646x =

Windows Type 1 1/[1/( 1.2 )+ 0.04] (27)x =5.28 6.05

Windows Type 2 1/[1/( 1.2 )+ 0.04] (27)x =2.64 3.02

Walls Type1 (29)x =18.36 7.92 10.44 0.16 1.67

Walls Type2 (29)x =18.36 1.89 16.47 0.15 2.47

Roof (30)x =51.8 0 51.8 0.12 6.22

Total area of elements, m² (31)88.52

Party wall (32)x =37.5 0 0

Party floor (32a)51.8

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

Fabric heat loss, W/K = S (A x U) (26)…(30) + (32) = (33)22.07

Heat capacity Cm = S(A x k ) (34)((28)…(30) + (32) + (32a)…(32e) = 0

Thermal mass parameter (TMP = Cm ÷ TFA) in kJ/m²K (35)Indicative Value: Medium 250

For design assessments where the details of the construction are not known precisely the indicative values of TMP in Table 1f
can be used instead of a detailed calculation.

Thermal bridges : S (L x Y) calculated using Appendix K (36)11.37

if details of thermal bridging are not known (36) = 0.05 x (31)

Total fabric heat loss (37)(33) + (36) = 33.43

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
12.26 12.13 12 11.32 11.19 10.52 10.52 10.39 10.79 11.19 11.46 11.73(38)m= (38)

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

(39)m= 45.7 45.56 45.43 44.76 44.62 43.95 43.95 43.82 44.22 44.62 44.89 45.16

Average = Sum(39)      /12=1…12 44.73 (39)
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Heat loss parameter (HLP), W/m²K (40)m = (39)m ÷ (4)

(40)m= 0.88 0.88 0.88 0.86 0.86 0.85 0.85 0.85 0.85 0.86 0.87 0.87

Average = Sum(40)      /12=1…12 (40)0.86
Number of days in month (Table 1a)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
(41)m= 31 28 31 30 31 30 31 31 30 31 30 31 (41)

4. Water heating energy requirement: kWh/year:

Assumed occupancy, N (42)1.74
if TFA > 13.9, N = 1 + 1.76 x [1 - exp(-0.000349 x (TFA -13.9)2)] + 0.0013 x (TFA -13.9)
if TFA £ 13.9, N = 1

Annual average hot water usage in litres per day Vd,average = (25 x N) + 36 (43)75.6
Reduce the annual average hot water usage by 5% if the dwelling is designed to achieve a water use target of
not more that 125 litres per person per day (all water use, hot and cold)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Hot water usage in litres per day for each month Vd,m = factor from Table 1c x (43)

(44)m= 83.16 80.14 77.11 74.09 71.06 68.04 68.04 71.06 74.09 77.11 80.14 83.16

Total = Sum(44)      =1…12 (44)907.2
Energy content of hot water used - calculated monthly = 4.190 x Vd,m x nm x DTm / 3600 kWh/month (see Tables 1b, 1c, 1d)

(45)m= 123.32 107.86 111.3 97.04 93.11 80.35 74.45 85.43 86.45 100.75 109.98 119.43

Total = Sum(45)      =1…12 (45)1189.49
If instantaneous water heating at point of use (no hot water storage), enter 0 in boxes (46) to (61)

(46)m= (46)18.5 16.18 16.7 14.56 13.97 12.05 11.17 12.82 12.97 15.11 16.5 17.91
Water storage loss:
Storage volume (litres) including any solar or WWHRS storage within same vessel (47)0

If community heating and no tank in dwelling, enter 110 litres in (47)
Otherwise if no stored hot water (this includes instantaneous combi boilers) enter ‘0’ in (47)
Water storage loss:
 a) If manufacturer’s declared loss factor is known (kWh/day): (48)0

Temperature factor from Table 2b (49)0

Energy lost from water storage, kWh/year (50)(48) x (49)  = 110
 b) If manufacturer’s declared cylinder loss factor is not known:
Hot water storage loss factor from Table 2 (kWh/litre/day) (51)0.02
If community heating see section 4.3
Volume factor from Table 2a (52)1.03
Temperature factor from Table 2b (53)0.6

Energy lost from water storage, kWh/year (47) x (51) x (52) x (53) = (54)1.03
 Enter (50) or (54) in (55) (55)1.03

Water storage loss calculated for each month ((56)m = (55) × (41)m

(56)m= (56)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

If cylinder contains dedicated solar storage, (57)m = (56)m x [(50) – (H11)] ÷ (50), else (57)m = (56)m where (H11) is from Appendix H

(57)m= (57)32.01 28.92 32.01 30.98 32.01 30.98 32.01 32.01 30.98 32.01 30.98 32.01

Primary circuit loss (annual) from Table 3 (58)0

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

(59)m= (59)23.26 21.01 23.26 22.51 23.26 22.51 23.26 23.26 22.51 23.26 22.51 23.26
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Combi loss calculated for each month (61)m = (60) ÷ 365 × (41)m
(61)m= (61)0 0 0 0 0 0 0 0 0 0 0 0

Total heat required for water heating calculated for each month (62)m = 0.85 × (45)m + (46)m + (57)m + (59)m + (61)m
(62)m= (62)178.6 157.79 166.58 150.53 148.39 133.84 129.73 140.71 139.95 156.03 163.48 174.71

Solar DHW input calculated using Appendix G or Appendix H (negative quantity) (enter '0' if no solar contribution to water heating)

(add additional lines if FGHRS and/or WWHRS applies, see Appendix G)
(63)m= (63)0 0 0 0 0 0 0 0 0 0 0 0

Output from water heater
(64)m= 178.6 157.79 166.58 150.53 148.39 133.84 129.73 140.71 139.95 156.03 163.48 174.71

Output from water heater (annual)1…12 (64)1840.33

Heat gains from water heating, kWh/month 0.25 ´ [0.85 × (45)m + (61)m] + 0.8 x [(46)m + (57)m + (59)m ]
(65)m= (65)85.23 75.81 81.23 75.06 75.18 69.51 68.98 72.63 71.54 77.72 79.36 83.93

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

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= (66)87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16 87.16

Lighting gains (calculated in Appendix L, equation L9 or L9a), also see Table 5
(67)m= (67)14.26 12.66 10.3 7.8 5.83 4.92 5.32 6.91 9.28 11.78 13.75 14.66

Appliances gains (calculated in Appendix L, equation L13 or L13a), also see Table 5
(68)m= (68)151.91 153.48 149.51 141.05 130.38 120.35 113.64 112.07 116.04 124.5 135.17 145.2

Cooking gains (calculated in Appendix L, equation L15 or L15a), also see Table 5
(69)m= (69)31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72 31.72

Pumps and fans gains (Table 5a)
(70)m= (70)0 0 0 0 0 0 0 0 0 0 0 0

Losses e.g. evaporation (negative values) (Table 5)
(71)m= (71)-69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73 -69.73

Water heating gains (Table 5)
(72)m= (72)114.55 112.81 109.18 104.25 101.05 96.54 92.71 97.62 99.36 104.47 110.23 112.81

Total internal gains = (66)m + (67)m + (68)m + (69)m + (70)m + (71)m + (72)m

(73)m= (73)329.87 328.1 318.14 302.25 286.4 270.96 260.82 265.75 273.83 289.89 308.29 321.82

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

Orientation: Access Factor Area Flux g_ FF Gains
Table 6d m² Table 6a Table 6b Table 6c (W)

0.9xEast (76)x x x x = 20.120.77 5.28 19.64 0.4 0.7

0.9xEast (76)x x x x = 10.060.77 2.64 19.64 0.4 0.7

0.9xEast (76)x x x x = 39.360.77 5.28 38.42 0.4 0.7

0.9xEast (76)x x x x = 19.680.77 2.64 38.42 0.4 0.7

0.9xEast (76)x x x x = 64.830.77 5.28 63.27 0.4 0.7
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0.9xEast (76)x x x x = 32.410.77 2.64 63.27 0.4 0.7

0.9xEast (76)x x x x = 94.540.77 5.28 92.28 0.4 0.7

0.9xEast (76)x x x x = 47.270.77 2.64 92.28 0.4 0.7

0.9xEast (76)x x x x = 115.870.77 5.28 113.09 0.4 0.7

0.9xEast (76)x x x x = 57.930.77 2.64 113.09 0.4 0.7

0.9xEast (76)x x x x = 118.610.77 5.28 115.77 0.4 0.7

0.9xEast (76)x x x x = 59.310.77 2.64 115.77 0.4 0.7

0.9xEast (76)x x x x = 112.920.77 5.28 110.22 0.4 0.7

0.9xEast (76)x x x x = 56.460.77 2.64 110.22 0.4 0.7

0.9xEast (76)x x x x = 970.77 5.28 94.68 0.4 0.7

0.9xEast (76)x x x x = 48.50.77 2.64 94.68 0.4 0.7

0.9xEast (76)x x x x = 75.390.77 5.28 73.59 0.4 0.7

0.9xEast (76)x x x x = 37.70.77 2.64 73.59 0.4 0.7

0.9xEast (76)x x x x = 46.710.77 5.28 45.59 0.4 0.7

0.9xEast (76)x x x x = 23.350.77 2.64 45.59 0.4 0.7

0.9xEast (76)x x x x = 25.090.77 5.28 24.49 0.4 0.7

0.9xEast (76)x x x x = 12.540.77 2.64 24.49 0.4 0.7

0.9xEast (76)x x x x = 16.550.77 5.28 16.15 0.4 0.7

0.9xEast (76)x x x x = 8.270.77 2.64 16.15 0.4 0.7

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

(83)m= (83)30.18 59.04 97.24 141.82 173.8 177.92 169.38 145.5 113.09 70.06 37.63 24.82

Total gains – internal and solar (84)m = (73)m + (83)m , watts 
(84)m= (84)360.05 387.15 415.38 444.06 460.2 448.87 430.2 411.24 386.92 359.95 345.93 346.64

7. Mean internal temperature (heating season)
(85)Temperature during heating periods in the living area from Table 9, Th1 (°C) 21

Utilisation factor for gains for living area, h1,m (see Table 9a)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

(86)(86)m= 1 0.99 0.98 0.93 0.82 0.61 0.45 0.49 0.74 0.95 0.99 1

Mean internal temperature in living area T1 (follow steps 3 to 7 in Table 9c)
(87)(87)m= 20.23 20.33 20.52 20.76 20.92 20.99 21 21 20.97 20.76 20.46 20.21

Temperature during heating periods in rest of dwelling from Table 9, Th2 (°C)
(88)(88)m= 20.18 20.18 20.19 20.2 20.2 20.21 20.21 20.21 20.21 20.2 20.2 20.19

Utilisation factor for gains for rest of dwelling, h2,m (see Table 9a)
(89)(89)m= 0.99 0.99 0.97 0.91 0.77 0.54 0.37 0.41 0.68 0.93 0.99 0.99

Mean internal temperature in the rest of dwelling T2 (follow steps 3 to 7 in Table 9c)
(90)(90)m= 19.16 19.31 19.58 19.92 20.13 20.2 20.21 20.21 20.18 19.93 19.5 19.14

fLA = Living area ÷ (4) = (91)0.45

Mean internal temperature (for the whole dwelling) = fLA × T1 + (1 – fLA) × T2
(92)(92)m= 19.64 19.77 20 20.3 20.49 20.56 20.57 20.57 20.54 20.31 19.94 19.62

Apply adjustment to the mean internal temperature from Table 4e, where appropriate
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(93)(93)m= 19.64 19.77 20 20.3 20.49 20.56 20.57 20.57 20.54 20.31 19.94 19.62

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

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Utilisation factor for gains, hm:

(94)(94)m= 0.99 0.99 0.97 0.92 0.79 0.58 0.4 0.44 0.71 0.93 0.98 0.99

Useful gains, hmGm , W = (94)m x (84)m
(95)(95)m= 357.3 382.08 403.06 406.83 361.97 258.51 174.06 182.09 272.99 334.88 340.36 344.5

Monthly average external temperature from Table 8
(96)(96)m= 4.3 4.9 6.5 8.9 11.7 14.6 16.6 16.4 14.1 10.6 7.1 4.2

Heat loss rate for mean internal temperature, Lm , W =[(39)m x [(93)m– (96)m ]
(97)(97)m= 701 677.59 613.43 510.11 392.16 261.94 174.36 182.62 284.67 433.29 576.27 696.45

Space heating requirement for each month, kWh/month = 0.024 x [(97)m – (95)m] x (41)m
(98)m= 255.71 198.59 156.52 74.36 22.46 0 0 0 0 73.22 169.85 261.85

Total per year (kWh/year) = Sum(98)          =1...5,9...12 (98)1212.56

Space heating requirement in kWh/m²/year (99)23.41

9b. Energy requirements – Community heating scheme
This part is used for space heating, space cooling or water heating provided by a community scheme.
Fraction of space heat from secondary/supplementary heating (Table 11) '0' if none (301)0

Fraction of space heat from community system 1 – (301) = (302)1

The community scheme may obtain heat from several sources. The procedure allows for CHP and up to four other heat sources; the latter
includes boilers, heat pumps, geothermal and waste heat from power stations. See Appendix C.

Fraction of heat from Community heat pump 0.7 (303a)

Fraction of community heat from heat source 2 (303b)0.3

Fraction of total space heat from Community heat pump (304a)(302) x (303a) = 0.7

Fraction of total space heat from community heat source 2 (304b)(302) x (303b) = 0.3

Factor for control and charging method (Table 4c(3)) for community heating system (305)1

Distribution loss factor (Table 12c) for community heating system (306)1.1

Space heating kWh/year
Annual space heating requirement 1212.56

Space heat from Community heat pump (307a)(98) x (304a) x (305) x (306) = 933.67

Space heat from heat source 2 (307b)(98) x (304b) x (305) x (306) = 400.15

Efficiency of secondary/supplementary heating system in % (from Table 4a or Appendix E) (3080

Space heating requirement from secondary/supplementary system (309)(98) x (301) x 100 ÷ (308) = 0

Water heating
Annual water heating requirement 1840.33

If DHW from community scheme:
Water heat from Community heat pump (310a)(64) x (303a) x (305) x (306) = 1417.05

Water heat from heat source 2 (310b)(64) x (303b) x (305) x (306) = 607.31

Electricity used for heat distribution (313)0.01 × [(307a)…(307e) + (310a)…(310e)] = 33.58
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Cooling System Energy Efficiency Ratio (314)0

Space cooling (if there is a fixed cooling system, if not enter 0) (315)= (107) ÷ (314) = 0

Electricity for pumps and fans within dwelling (Table 4f):
mechanical ventilation - balanced, extract or positive input from outside (330a)106.64

warm air heating system fans (330b)0

pump for solar water heating (330g)0

Total electricity for the above, kWh/year (331)=(330a) + (330b) + (330g) = 106.64

Energy for lighting (calculated in Appendix L) (332)251.82

12b. CO2 Emissions – Community heating scheme
Energy Emission factor Emissions
kWh/year kg CO2/kWh kg CO2/year

CO2 from other sources of space and water heating (not CHP)
Efficiency of heat source 1 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367a)294

Efficiency of heat source 2 (%) If there is CHP using two fuels repeat (363) to (366) for the second fuel (367b)95.6

CO2 associated with heat source 1 [(307b)+(310b)] x 100 ÷ (367b) x = (367)0.52 414.98

CO2 associated with heat source 2 [(307b)+(310b)] x 100 ÷ (367b) x = (368)0.22 227.63

Electrical energy for heat distribution = (372)[(313) x 17.430.52

Total CO2 associated with community systems = (373)(363)…(366) + (368)...(372) 660.03

CO2 associated with space heating (secondary) = (374)(309) x 0 0

CO2 associated with water from immersion heater or instantaneous heater = (375)(312) x 0.52 0

Total CO2 associated with space and water heating (376)(373) + (374) + (375) = 660.03

CO2 associated with electricity for pumps and fans within dwelling = (378)(331)) x 0.52 55.35

CO2 associated with electricity for lighting = (379)(332))) x 0.52 130.69

Total CO2, kg/year sum of (376)…(382) = (383)846.07

Dwelling CO2 Emission Rate (383) ÷ (4) = (384)16.33

EI rating (section 14) (385)88.29
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