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A247 Breach House Current Climate Scenario - With  Evaporative Cooling Tower

NOTES
- Results images show operative temperatures for thermal zones for 24 hour 
period, modelled on hottest day of the year for weather data (22nd July).
- Weather data file: Birmingham DSY 2020
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A247 Breach House Future Climate Scenario - Without Evaporative Cooling

NOTES
- Results images show operative temperatures for thermal zones for 24 hour 
period, modelled on hottest day of the year for weather data (22nd July).
- Weather data file: Birmingham DSY 2050
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A247 Breach House Future Climate Scenario - With  Evaporative Cooling Tower

NOTES
- Results images show operative temperatures for thermal zones for 24 hour 
period, modelled on hottest day of the year for weather data (22nd July).
- Weather data file: Birmingham DSY 2050
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A247 Breach House



A p p e n d i x  C

S t a g e  2  -  U p f ro n t  E m b o d i e d  C a r b o n  S t u d y
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A247 Breach House Embodied Carbon - Brick Build-Ups

1. Brick - Blockwork - PIR - Gypsum

Outside

102mm Brickwork
50mm Cavity
150mm PIR insulation
100mm Medium density blockwork
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 442mm
U-Value: 0.131 W/m2K

2. Brick - Timber - PIR - Gypsum

Outside

102mm Brickwork
50mm Cavity
50mm PIR insulation
150 x 50mm Douglas Fir Studwork (with PIR) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 392mm
U-Value: 0.139 W/m2K

3. Brick - Timber - Wood Fibre - Gypsum

Outside

102mm Brickwork
50mm Cavity
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 492mm
U-Value: 0.136 W/m2K

4. Brick - Timber - Wood Fibre - Clay Plaster

Outside

102mm Brickwork*
50mm Cavity
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
30mm Straw board 
3mm Clay plaster skim finish

Inside

Total depth: 510mm
U-Value: 0.136 W/m2K

* 5. - 102mm Reclaimed Brick 

CO2e:

145 kg/m2

CO2e:

121 kg/m2

CO2e:

146 kg/m2

CO2e:

155 kg/m2

*108 kg/m2  

CO2e (including 
biogenic):

142 kg/m2

CO2e (including 
biogenic):

100 kg/m2

CO2e (including 
biogenic):

45 kg/m2

CO2e (including 
biogenic):

29 kg/m2

*-18kg/m2
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A247 Breach House Embodied Carbon - Stone Build-Ups

6. Stone - Blockwork - PIR - Gypsum

Outside

100mm Sandstone
50mm Cavity
150mm PIR insulation
100mm Medium density blockwork
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 440mm
U-Value: 0.131 W/m2K

7. Stone - Timber - PIR - Gypsum

Outside

100mm Sandstone
50mm Cavity
50mm PIR insulation
150 x 50mm Douglas Fir Studwork (with PIR) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 390mm
U-Value: 0.139 W/m2K

8. Stone - Timber - Wood Fibre - Gypsum

Outside

100mm Sandstone
50mm Cavity
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 490mm
U-Value: 0.136 W/m2K

9. Stone - Timber - Wood Fibre - Clay Plaster

Outside

100mm Sandstone
50mm Cavity
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
30mm Straw board 
3mm Clay plaster skim finish

Inside

Total depth: 508mm
U-Value: 0.136 W/m2K

CO2e:

108 kg/m2

CO2e:

84 kg/m2

CO2e:

109 kg/m2

CO2e:

117 kg/m2

CO2e (including 
biogenic):

104 kg/m2

CO2e (including 
biogenic):

62 kg/m2

CO2e (including 
biogenic):

7 kg/m2

CO2e (including 
biogenic):

-9 kg/m2
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A247 Breach House Embodied Carbon - Flint Build-Ups

10. Flint - Blockwork - PIR - Gypsum

Outside

103mm Flint blocks
50mm Cavity
150mm PIR insulation
100mm Medium density blockwork
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 443mm
U-Value: 0.131 W/m2K

11. Flint - Timber - PIR - Gypsum

Outside

103mm Flint blocks
50mm Cavity
50mm PIR insulation
150 x 50mm Douglas Fir Studwork (with PIR) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 393mm
U-Value: 0.139 W/m2K

12. Flint - Timber - Wood Fibre - Gypsum

Outside

103mm Flint blocks
50mm Cavity
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 493mm
U-Value: 0.136 W/m2K

13. Flint - Timber - Wood Fibre - Clay Plaster

Outside

103mm Flint blocks
50mm Cavity
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
30mm Straw board 
3mm Clay plaster skim finish

Inside

Total depth: 511mm
U-Value: 0.136 W/m2K

CO2e:

123 kg/m2

CO2e:

99 kg/m2

CO2e:

124 kg/m2

CO2e:

133 kg/m2

CO2e (including 
biogenic):

119 kg/m2

CO2e (including 
biogenic):

77 kg/m2

CO2e (including 
biogenic):

23 kg/m2

CO2e (including 
biogenic):

7 kg/m2
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A247 Breach House Embodied Carbon - Timber Clad Build-Ups

14. Cedar - Timber - PIR - Gypsum

Outside

25mm FSC Western red cedar cladding
25mm Horizontal battens
25mm Vertical battens
Facade membrane
50mm PIR insulation
150 x 50mm Douglas Fir Studwork (with PIR) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 315mm
U-Value: 0.139 W/m2K

15. Cedar - Timber - Wood Fibre - Gypsum

Outside

25mm FSC Western red cedar cladding
25mm Horizontal battens
25mm Vertical battens
Facade membrane
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 415mm
U-Value: 0.136 W/m2K

16. Cedar - Timber - Wood Fibre - Clay Plaster

Outside

25mm FSC Western red cedar cladding
25mm Horizontal battens
25mm Vertical battens
Facade membrane
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
30mm Straw board 
3mm Clay plaster skim finish

Inside

Total depth: 433mm
U-Value: 0.136 W/m2K

CO2e:

64 kg/m2

CO2e:

89 kg/m2

CO2e:

98 kg/m2

CO2e (including 
biogenic):

13 kg/m2

CO2e (including 
biogenic):

-41 kg/m2

CO2e (including 
biogenic):

-57 kg/m2
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A247 Breach House Embodied Carbon - Thatch Build-Ups

17. Thatch - Timber - PIR - Gypsum

Outside

150mm Thatch cassette
25mm Horizontal battens
25mm Vertical battens
Facade membrane
18mm OSB sheathing board
50mm PIR insulation
150 x 50mm Douglas Fir Studwork (with PIR) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 458mm
U-Value: 0.136 W/m2K

18. Thatch - Timber - Wood Fibre - Gypsum

Outside

150mm Thatch cassette
25mm Horizontal battens
25mm Vertical battens
Facade membrane
18mm OSB sheathing board
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
12mm Plasterboard
3mm Plaster skim finish

Inside

Total depth: 558mm
U-Value: 0.134 W/m2K

19. Thatch - Timber - Wood Fibre - Clay Plaster

Outside

150mm Thatch cassette
25mm Horizontal battens
25mm Vertical battens
Facade membrane
18mm OSB sheathing board
150mm Wood fibre insulation
150 x 50mm Douglas Fir Studwork (with Wood fibre) 
Airtightness layer
25mm Battens
30mm Straw board 
3mm Clay plaster skim finish

Inside

Total depth: 433mm
U-Value: 0.134 W/m2K

CO2e:

68 kg/m2

CO2e:

93 kg/m2

CO2e:

102 kg/m2

CO2e (including 
biogenic):

20 kg/m2

CO2e (including 
biogenic):

-35 kg/m2

CO2e (including 
biogenic):

-51 kg/m2
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A247 Breach House

Study A247 Typical Build ups INSERT IMAGE KEY
Revision A TEXT Red text indicates there is a formula and you generally shouldn't edit this cell directly
Study Type Cradle to PC Green indicates figures that include biogenic carbon (if relevant to the study)
Reference Study Period (RSP) 60 years Pink incidates numbers that exlude biogenic carbon
Floor area (GIA) 1 m2 Dark Grey block means that this module is estimated based on some overall project parameter such as cost or GIA, rather than by element
Project value £ 1,000 #REF!

Please specify as a decimal. See IStructE table 2.6 select whether or not the material has biogenic (grown) content
STAGES
PRODUCT CONSTRUCTION DATA SOURCE NOTES

Choose your RICS category based on your material ECF excl biogenic ECF inc biogenic Carbon Factor units Is it 
Biogenic 
material?

ECF excl biogenic ECF inc biogenic A1-A3 A1-A3 A4 A5w A5a
Index RICS Category RICS Element Material 

Type
Material Specification Linear 

dim (m)
Area (m2) Thickness/lengt

h (m)
Volume (m3) Density 

(kg/m3)
Weight (kg) On-site waste 

percentage
kgCO2e per... kgCO2e/kg per... kgCO2e per.... kgCO2e/kg kgCO2e/kg Incl biogenic Exl biogenic Transport scenario / 

distance (km)
Transport 
scenario 
ECF 
(kgCO2/kg)

Transport 
to site

Waste
(WF 
waste 
factor)

A5w Installation

1 2 SUPERSTRUCTURE 2.5 External Walls Clay Reclaimed brick 1.000 0.102 0.102 1700 173.40 20.00% 0.00 0.00 area m2 N 0.00 0.00 0.000 0.000 National (300) 0.032 6.66 0.25 0.78
2 2 SUPERSTRUCTURE 2.5 External Walls Cement Mortar sand/ cement mix 0.165 0.102 0.017 1900 31.98 5.00% 0.18 0.18 weight kg N 0.18 0.18 6.044 6.044 European (1500) 0.160 5.37 0.05 0.33 ICE v3
3 2 SUPERSTRUCTURE 2.5 External Walls Insulation Wood fibre insulation 1.000 0.150 0.150 159.17 23.88 10.00% 0.87 -0.77 weight kg Y 0.87 -0.77 -20.223 22.849 European (1500) 0.160 4.20 0.11 2.36 Beltermo Ultra EPD
4 2 SUPERSTRUCTURE 2.5 External Walls Timber 150 x 50mm Douglas fir studwork 0.150 0.150 0.023 510 11.48 1.00% 0.263 -1.290 weight kg Y 0.26 -1.29 -14.951 3.048 European (1500) 0.160 1.85 0.01 0.03 ICE v3
5 2 SUPERSTRUCTURE 2.5 External Walls Insulation Wood fibre insulation 0.850 0.150 0.128 159.17 20.29 10.00% 0.87 -0.77 weight kg Y 0.87 -0.77 -17.189 19.422 European (1500) 0.160 3.57 0.11 2.00 Beltermo Ultra EPD
6 2 SUPERSTRUCTURE 2.5 External Walls Plastics VCL 1.000 0.000 0.000 300 0.06 20.00% 2.830 2.830 weight kg N 2.83 2.83 0.204 0.204 European (1500) 0.160 0.01 0.25 0.04 ProClima Intello Plus https://www.baubook.at/m/PHP/Info.php?SI=2142711605&SW=16&oegpk=0&lng=2&win=y
7 3 INTERNAL FINISHES 2.5 External Walls Timber 25mm Battens / softwood 0.150 0.025 0.004 550 2.06 10.00% 0.263 -1.290 weight kg Y 0.26 -1.29 -2.927 0.597 European (1500) 0.160 0.36 0.11 0.06 ICE v3
8 3 INTERNAL FINISHES 2.5 External Walls Misc 30mm Straw board 1.000 0.030 0.030 280 8.40 22.50% 262.860 -412.900 volume m3 Y 0.94 -1.47 -15.174 9.660 European (1500) 0.160 1.65 0.29 2.33 VestaEco Strawboards EPD
9 3 INTERNAL FINISHES 2.5 External Walls Plaster 3mm clay plaster skim 1.000 0.003 0.003 1550 4.65 10.00% 0.077 0.068 weight kg N 0.08 0.07 0.347 0.393 National (300) 0.032 0.16 0.11 0.05 Clayworks Clay Plaster EPD

10 FALSE FALSE 0.000 0.000
FALSE FALSE 0.000 0.000
FALSE FALSE 0.000 0.000
FALSE FALSE 0.000 0.000

-63.869 62.216 23.84 7.99 14
Embodied carbon to practical completion (PC-CO2-e) A inc biogenic A

TOTAL 
(kg)

-18 108

per m2 -18 108



A p p e n d i x  D

S t a g e  3  - E xa m p l e  E m b o d i e d  C a r b o n  C a l c u l a t i o n  + 
Tre e  D r a w d o w n  C a l c u l a t i o n
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A247 Breach House

Study KEY
Revision
Study Type
Reference Study Period (RSP)
Floor area (GIA) B6 (operational carbon) 0 0
Project value £

EoL
Scenarios

PRODUCT CONSTRUCTION USE DATA SOURCE

Carbon Factor units Is it
Biogenic
material?

A1-A3 A4 A5w A5a B1 B4 C1 C2 C3 C4 Ready check

240,633 19,201 12,915 28,000

per m2 698 Per m2

TOTAL:
Per m2: 654

A247 WLC

Whole life

Timber Douglas fir cladding
Timber External structural timber - douglas fir
Timber
Timber

Timber
Timber
Timber

Timber Stud wall battening
Timber OSB sheathing
Plastics
Insulation
Timber
Insulation
Insulation
Clay

Plaster

Insulation

Ceramic
Cement
Insulation
Plastics
Steel
Steel
Aluminium
Steel
Steel
Iron
Glass

Timber

Aluminium

Glass

Plastics

Zinc
Plastics
Ceramic
Ceramic
Insulation
Concrete

Lime
Steel
Composites
Composites

Concrete

Timber
Ceramic
Steel

AggregateSan

AggregateSan
AggregateSan

AggregateSan

INSERT IMAGE
A

60 years Pink incidates numbers that exlude biogenic carbon
431 m2 Dark Grey block means that this module is estimated based on some overall project parameter such as cost or GIA, rather than by element kgCo2e kgCO2e/m2

2,000,000

STAGES B7 (operational water use)

Proportions (percentages) ECF excl biogenic ECF excl biogenic ECF inc biogenic
Index RICS Category RICS Element Material

Type
Material Specification Linear

dim (m)
Area (m2) Thickness/l

ength (m)
Volume (m3) Density

(kg/m3)
Weight (kg) On-site waste

percentage
Reuse Recycling Incineration Landfill kgCO2e per... kgCO2e per.... kgCO2e/kg kgCO2e/kg Exl biogenic Transport scenario /

distance (km)
Transport
to site

Waste
(WF
waste
factor)

A5w Installation Element
lifespan

Carbonation
factor (% life)

Use Replacement Demolition Transport ECF(C3) Waste
processing/
recycling

ECF(C4)
Incineration

ECF(C4)
Landfill

Disposal

1 2 SUPERSTRUCTURE 2.5 External Walls 1.0 17.000 17.0 479 8,143 10% 55.00% 44.00% 1.00% -1.49 weight kg Y 0.15 -1.49 -13,311 1,379 Local (50) 0.005 44.79 0.11 30 0.000 -7,185 7,349 40.72 0.019 85.9 1.618 0.019 5,798.5 -0.524
2 2 SUPERSTRUCTURE 2.5 External Walls 1.0 14.000 14.0 479 6,706 1% 55.00% 44.00% 1.00% -1.49 weight kg Y 0.15 -1.49 -10,065 1,043 National (300) 0.032 216.74 0.01 60 0.000 0 0 33.53 0.019 70.8 1.618 0.019 4,775.3 -0.524
3 2 SUPERSTRUCTURE 2.1 Frame Interior structural timber - doubglas fir 1.0 28.000 28.0 479 13,412 1% 55.00% 44.00% 1.00% -1.486 weight kg Y 0.15 -1.49 -20,130 2,086 National (300) 0.032 433.48 0.01 60 0.000 0 0 67.06 0.019 141.5 1.618 0.019 9,550.5 -0.524
4 2 SUPERSTRUCTURE 2.6 Windows and

External Doors
Interior finishing timber - oak or ash /
hardwood

1.0 13.800 13.8 678.6 9,365 5% 55.00% 44.00% 1.00% 0.306 -1.286 weight kg Y 0.31 -1.29 -12,645 3,005 National (300) 0.032 314.65 0.05 60 0.000 0 0 46.82 1.640 8,446.9 1.640 1.640 6,911.1 ICE v3 hardwood

5 2 SUPERSTRUCTURE 2.2 Upper Floors Timber floor - hardwood 154.0 0.022 3.4 678.6 2,299 10% 55.00% 44.00% 1.00% 0.306 -1.286 weight kg Y 0.31 -1.29 -3,252 773 National (300) 0.032 80.93 0.11 40 0.000 347 2,318 11.50 1.640 2,073.8 1.640 1.640 1,696.7 "
6 2 SUPERSTRUCTURE 2.5 External Walls External battening - ice softwood 237.0 0.025 5.9 510 3,022 10% 55.00% 44.00% 1.00% 0.263 -1.292 weight kg Y 0.26 -1.29 -4,294 873 National (300) 0.032 106.37 0.11 60 0.000 0 0 15.11 1.640 2,725.6 1.640 1.640 2,230.1 ICE V3 softwood
7 2 SUPERSTRUCTURE 2.7 Internal Walls and

Partitions
Internal tower lining - cork 103.0 0.025 2.6 115 296 10% 55.00% 44.00% 1.00% -1.722 weight kg Y -0.08 -1.72 -561 -27 European (1500) 0.160 52.12 0.11 60 0.000 0 0 1.48 1.640 267.1 1.640 1.640 218.5

8 2 SUPERSTRUCTURE 18.6 1.000 18.6 510 9,486 10% 55.00% 44.00% 1.00% 0.263 -1.292 weight kg Y 0.26 -1.29 -13,480 2,740 National (300) 0.032 333.91 0.11 60 0.000 0 0 47.43 1.640 8,556.4 1.640 1.640 7,000.7 ICE V3 softwood
9 2 SUPERSTRUCTURE 2.1 Frame 1856.0 0.018 33.4 650 21,715 10% 75.00% 25.00% 0.46 -1.05 weight kg Y 0.46 -1.05 -25,016 10,870 National (300) 0.032 764.38 0.11 60 0.000 0 0 108.58 1.640 0.0 1.640 1.640 35,612.9
10 2 SUPERSTRUCTURE 2.5 External Walls Breather membrane 1856.0 0.001 0.9 300 278 20% 100.00% 4.155 weight kg N 4.16 4.16 1,388 1,388 European (1500) 0.160 53.45 0.25 60 0.000 0 0 1.39 0.013 0.0 0.013 0.013 3.6
11 2 SUPERSTRUCTURE 2.5 External Walls Straw wall insulation (350mm) 814.0 0.350 284.9 100 28,490 10% 25.00% 50.00% 25.00% 0.120 -1.159 weight kg Y 0.12 -1.16 -36,322 3,761 Local (50) 0.005 156.70 0.11 60 0.000 0 0 142.45 1.240 8,831.9 0.048 0.048 1,025.6
12 2 SUPERSTRUCTURE 2.4 Stairs and Ramps Wall stud (250mm) 51.0 0.250 12.8 510 6,503 10% 55.00% 44.00% 1.00% 0.263 -1.292 weight kg Y 0.26 -1.29 -9,240 1,878 National (300) 0.032 228.89 0.11 60 0.000 0 0 32.51 1.640 5,865.3 1.640 1.640 4,798.8 ICE V3 softwood
13 2 SUPERSTRUCTURE 2.5 External Walls Sarking insulation board (100mm) 859.0 0.100 85.9 140 12,026 5% 55.00% 44.00% 1.00% 0.939 -0.643 weight kg Y 0.94 -0.64 -8,119 11,857 European (1500) 0.160 2,020.37 0.05 60 0.000 0 0 60.13 0.013 86.0 1.472 0.077 7,798.3
14 2 SUPERSTRUCTURE 2.3 Roof Sarking insulation board (100mm) 650.0 0.100 65.0 140 9,100 5% 55.00% 44.00% 1.00% 0.939 -0.643 weight kg Y 0.94 -0.64 -6,144 8,972 European (1500) 0.160 1,528.80 0.05 60 0.000 0 0 45.50 0.013 65.1 1.472 0.077 5,900.9 "
15 3 INTERNAL FINISHES 2.7 Internal Walls and

Partitions
Clay plaster 1036.0 0.005 5.2 1550 8,029 10% 90.00% 10.00% 0.048 0.058 weight kg Y 0.05 0.06 508 427 National (300) 0.032 282.62 0.11 20 0.000 1,783 1,504 40.15 0.002 0.0 0.002 0.002 1.6 -0.010

16 3 INTERNAL FINISHES 2.7 Internal Walls and
Partitions

Fermacell board 0.0 0.013 0.0 1180 0 23% 100.00% 0.212 -0.031 weight kg Y 0.21 -0.03 0 0 National (300) 0.032 0.00 0.29 60 0.000 0 0 0.00 0.013 0.0 0.233 0.233 0.0

17 2 SUPERSTRUCTURE 2.7 Internal Walls and
Partitions

Accoustic insulation - thermafleece 100.0 0.100 10.0 40 400 10% 90.00% 5.00% 5.00% 0.016 0.463 weight kg Y 0.02 0.46 204 7 National (300) 0.032 14.08 0.11 60 0.000 0 0 2.00 0.000 0.0 0.000 0.469 9.4 -0.067

18 2 SUPERSTRUCTURE 2.2 Upper Floors Terracotta floor tiles 78.0 0.100 7.8 1900 14,820 15% 50.00% 25.00% 25.00% 0.255 weight kg N 0.26 0.26 4,346 4,346 Local (50) 0.005 85.22 0.18 60 0.000 0 0 74.10 0.013 48.2 0.013 0.013 48.2 ICE V3 - clay tile
19 2 SUPERSTRUCTURE 2.2 Upper Floors Screed floor finish 66.0 0.100 6.6 2380 15,708 5% 50.00% 50.00% 0.103 weight kg N 0.10 0.10 1,699 1,699 Local (50) 0.005 82.47 0.05 60 0.0025 -4.247 0 0 78.54 0.013 102.1 0.013 0.013 102.1
20 2 SUPERSTRUCTURE 2.2 Upper Floors Underfloor heating layers - mineral woodchip 298.0 0.050 14.9 630 9,387 10% 100.00% 0.400 weight kg Y 0.40 -1.24 -12,804 4,130 National (300) 0.032 330.42 0.11 60 0.000 0 0 46.94 1.640 0.0 1.640 1.640 15,394.7 ICE V3 - Chipboard
21 2 SUPERSTRUCTURE 2.2 Upper Floors Underfloor heating pipes - Polyethylene 298.0 0.001 0.3 960 286 5% 100.00% 3.100 weight kg N 3.10 3.10 931 931 National (300) 0.032 9.61 0.05 60 0.000 0 0 1.43 0.013 0.0 0.013 0.013 3.7
22 2 SUPERSTRUCTURE 2.1 Frame Structural steel reinforcing allowance 0.006 20.000 0.120 7850 942 1% 90.00% 10.00% 2.760 weight kg N 2.76 2.76 2,626 2,626 National (300) 0.032 30.45 0.01 60 0.000 0 0 4.71 0.013 11.0 0.013 0.013 1.2
23 2 SUPERSTRUCTURE 2.5 External Walls Galvanised steel details 1.0 0.200 0.2 7850 1,570 1% 90.00% 10.00% 2.760 weight kg N 2.76 2.76 4,377 4,377 European (1500) 0.160 253.71 0.01 60 0.000 0 0 7.85 0.013 18.4 0.013 0.013 2.0 ICE V3 - Glav steel
24 2 SUPERSTRUCTURE 2.5 External Walls Gutter and downpipes - anodized aluminimum 128.0 0.003 0.4 2700 1,037 1% 97.00% 3.00% 11.100 weight kg N 11.10 11.10 11,624 11,624 European (1500) 0.160 167.55 0.01 60 0.000 0 0 5.18 0.309 310.8 0.001 0.001 0.0
25 2 SUPERSTRUCTURE 2.5 External Walls Wood burner flues 9.0 0.004 0.0 7850 283 0% 90.00% 10.00% 3.590 weight kg N 3.59 3.59 1,015 1,015 National (300) 0.032 9.04 0.00 30 0.000 1,029 1,029 1.41 0.013 3.3 0.013 0.013 0.4
26 2 SUPERSTRUCTURE 2.5 External Walls Fixings allowance 2,800 10% 20.00% 75.00% 5.00% 3.030 weight kg N 3.03 3.03 9,332 9,332 National (300) 0.032 98.56 0.11 60 0.000 0 0 14.00 0.013 27.3 0.013 0.013 1.8 ICE V3 - Glav steel
27 5 SERVICES Wood burners x3 300 0% 95.00% 5.00% 0.304 weight kg N 0.30 0.30 91 91 National (300) 0.032 9.60 0.00 60 0.000 0 0 1.50 0.013 3.7 0.013 0.013 0.2
28 2 SUPERSTRUCTURE 2.6 Windows and

External Doors
Triple glazing 175.0 0.028 4.9 2500 12,250 5% 75.00% 25.00% 1.750 weight kg N 1.75 1.75 22,509 22,509 National (300) 0.032 411.60 0.05 60 0.000 0 0 61.25 0.013 119.4 0.013 0.013 39.8 ICE V3 Glass

29 2 SUPERSTRUCTURE 2.6 Windows and
External Doors

Ext glazing frame timber - hardwood 3.0 678.6 2,036 1% 55.00% 44.00% 1.00% 0.306 -1.286 weight kg Y 0.31 -1.29 -2,644 628 National (300) 0.032 65.80 0.01 60 0.000 0 0 10.18 1.640 1,836.3 1.640 1.640 1,502.4 ICE v3 hardwood

30 2 SUPERSTRUCTURE 2.6 Windows and
External Doors

Ext glazing frame - alu parts 52.0 0.002 0.1 2700 281 1% 97.00% 3.00% 8.640 weight kg N 8.64 8.64 2,450 2,450 National (300) 0.032 9.08 0.01 60 0.000 0 0 1.40 0.309 84.2 0.001 0.001 0.0

31 2 SUPERSTRUCTURE 2.6 Windows and
External Doors

SIngle glazing 14.0 0.012 0.2 2500 420 5% 75.00% 25.00% 1.440 weight kg N 1.44 1.44 635 635 National (300) 0.032 14.11 0.05 60 0.000 0 0 2.10 0.013 4.1 0.013 0.013 1.4 ICE V3 Glass

32 2 SUPERSTRUCTURE 2.6 Windows and
External Doors

Tape allowance 750 37.5 0 0.0 900 34 20% 100.00% 4.590 weight kg N 4.59 4.59 186 186 European (1500) 0.160 6.48 0.25 60 0.000 0 0 0.17 0.013 0.0 0.013 0.013 0.4

32 2 SUPERSTRUCTURE 2.3 Roof Flat roof sections - EPDM 64.0 0.001 0.1 7200 461 1% 5.00% 95.00% 1.963 weight kg N 1.96 1.96 913 913 National (300) 0.032 14.89 0.01 60 0.000 0 0 2.30 0.013 0.3 0.013 0.013 5.7
33 2 SUPERSTRUCTURE 2.3 Roof Roofing membrane 894.0 0.001 0.4 300 134 10% 100.00% 4.155 weight kg N 4.16 4.16 613 613 National (300) 0.032 4.72 0.11 60 0.000 0 0 0.67 0.013 0.0 0.013 0.013 1.7
34 2 SUPERSTRUCTURE 2.3 Roof Plain tiles 715.0 0.024 17.2 1900 32,604 10% 75.00% 25.00% 0.000 weight kg N 0.00 0.00 0 0 Local (50) 0.005 179.32 0.11 60 0.000 0 0 163.02 0.013 0.0 0.013 0.013 106.0
35 2 SUPERSTRUCTURE 2.5 External Walls Brick plinth 17.0 0.100 1.7 1700 2,890 20% 25.00% 75.00% 0.000 weight kg N 0.00 0.00 0 0 Local (50) 0.005 17.34 0.25 60 0.000 0 0 14.45 0.013 0.0 0.013 0.013 28.2 ICE V3
36 1 SUBSTRUCTURE Ground floor slab insulation - foam glass 264.0 0.350 92.4 180 16,632 5% 50.00% 50.00% 0.194 weight kg N 0.19 0.19 3,395 3,395 National (300) 0.032 558.84 0.05 60 0.000 0 0 83.16 0.013 0.0 0.013 0.013 108.1
37 1 SUBSTRUCTURE In situ UK C32/40, 50% GGBS (unreinforced) 15.0 2400 36,000 5% 50.00% 50.00% 0.089 weight kg N 0.09 0.09 3,364 3,364 Local (50) 0.005 189.00 0.05 60 0.000 0 0 180.00 0.013 234.0 0.013 0.013 234.0 ICE V3
38 1 SUBSTRUCTURE Rubble trench - General UK mix 135.0 2240 302,400 10% 50.00% 40.00% 10.00% 0.007 weight kg N 0.01 0.01 2,485 2,485 Local (50) 0.005 1,663.20 0.11 60 0.0025 -6.212 0 0 1,512.00 0.013 1,572.5 0.013 0.013 393.1 ICE V3
39 1 SUBSTRUCTURE Limecrete 40.0 1600 64,000 10% 75.00% 25.00% 0.100 weight kg N 0.10 0.10 7,040 7,040 Local (50) 0.005 352.00 0.11 60 0.0025 -17.600 0 0 320.00 0.013 624.0 0.013 0.013 208.0 ICE V3
40 1 SUBSTRUCTURE Steel rebar 3,300 5% 92.00% 8.00% 0.760 weight kg N 0.76 0.76 2,633 2,633 Local (50) 0.005 17.33 0.05 60 0.0025 -6.584 0 0 16.50 0.013 39.5 0.013 0.013 3.4
41 5 SERVICES MEP allowance 32,325 32,325 National (300) 0.032 0.00 60 0.000 0 0
42 5 SERVICES PV 105.0 40,960 40,960 National (300) 0.032 0.00 30 0.000 40,960 40,960
43 8 EXTERNAL WORKS Compacted hardcore 400mm 1130.0 0.400 452.0 2240 1,012,480 5% 75.00% 20.00% 5.00% 0.007 weight kg N 0.01 0.01 7,941 7,941 Local (50) 0.005 5,315.52 0.05 60 0.000 0 0 5,062.40 0.013 2,632.4 0.013 0.013 658.1 ICE V3
44 8 EXTERNAL WORKS Sand 50mm 370.0 0.050 18.5 2240 41,440 5% 75.00% 20.00% 5.00% 0.007 weight kg N 0.01 0.01 325 325 Local (50) 0.005 217.56 0.05 60 0.000 0 0 207.20 0.013 107.7 0.013 0.013 26.9 ICE V3
45 8 EXTERNAL WORKS External concrete 370.0 0.150 55.5 2400 133,200 5% 50.00% 50.00% weight kg N 0.09 0.09 12,448 12,448 Local (50) 0.005 699.30 0.05 60 0.0025 -31.119 0 0 666.00 0.013 865.8 0.013 0.013 865.8 ICE V3
46 8 EXTERNAL WORKS Gravel drive 760.0 0.150 114.0 2240 255,360 5% 75.00% 20.00% 5.00% 0.004 weight kg N 0.00 0.00 1,176 1,176 Local (50) 0.005 1,340.64 0.05 60 0.000 0 0 1,276.80 0.013 663.9 0.013 0.013 166.0 ICE V3
47 8 EXTERNAL WORKS Timber decking 150.0 0.025 3.8 631 2,366 10% 55.00% 44.00% 1.00% -1.116 weight kg Y 0.52 -1.12 -2,904 1,365 National (300) 0.032 83.29 0.11 20 0.000 2,429 10,681 11.83 1.640 2,134.4 1.640 1.640 1,746.3
48 8 EXTERNAL WORKS External brick paving 220.0 0.100 22.0 1900 41,800 20% 25.00% 75.00% 0.000 weight kg N 0.00 0.00 0 0 Local (50) 0.005 250.80 0.25 60 0.000 0 0 209.00 0.013 0.0 0.013 0.013 407.6 ICE V3
49 8 EXTERNAL WORKS Corten landscape details 80.0 0.004 0.3 7850 2,512 1% 90.00% 10.00% 2.380 weight kg N 2.38 2.38 6,038 6,038 National (300) 0.032 81.19 0.01 60 0.000 0 0 12.56 0.013 29.4 0.013 0.013 3.3
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0 60
0 60
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TOTAL
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300,749 TOTAL

TOTAL: 281,816
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TEXT Red text indicates there is a formula and you generally shouldn't edit this cell directly

155.62
11.65
23.30

159.48

82.66
94.21
-2.10

295.75
1,141.42

290.47
436.85
202.73
605.73
458.35
59.24

0.00

1.51

713.98
100.04
435.97
46.95
26.43
44.06

116.44
0.00

948.27
0.00

1,139.89

6.65

24.56

32.23

38.88

9.22
62.18
65.21
13.01

185.93
202.74
855.78
839.11
135.13

1,357.24
55.55

750.13
300.85
142.58
188.10
60.85

0.000 0
0.000 0 0.0
0.000 0 0.0

63,775 TOTAL (kg): 177,757.9

412.4

364,524
846

Green indicates figures that include biogenic carbon (if relevant to the study)
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beyond (kgCO2e)

4478.7 -2346.81
3688.3 -1932.67
7376.6 -3865.34
5150.6 0.00

1264.5 0.00
1662.0 0.00
162.9 0.00

5217.3 0.00
0.0 0.00
0.0 0.00

7122.5 0.00
3576.4 0.00
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7854.0 0.00

0.0 0.00
0.0 0.00

1413.0 0.00
1005.7 0.00
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2660.0 0.00

9187.5 0.00

1119.7 0.00
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3036.0 0.00
0.0 0.00
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-65.761 63,841 1,465.40 10,745.01 48,688.87 115,393.26
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148 Per m2:

Embodied carbon over lifecycle (LC-CO2-e)

Embodied carbon to practical completion (PC-CO2-
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Broadleaf trees
Slow Moderate Fast Slow Moderate Fast Slow Moderate Fast

Carbon absorption (KgCO2) - cummulative total Number of Total sequestration
5 8 11 15 15 60 75 120 660

22 39 63 15 15 60 330 585 3,780
60 115 192 15 15 60 900 1,725 11,520
119 237 403 15 15 60 1,785 3,555 24,180
199 409 706 15 15 60 2,985 6,135 42,360
303 634 1106 15 15 60 4,545 9,510 66,360
433 916 1611 15 15 60 6,495 13,740 96,660
589 1258 2225 15 15 60 8,835 18,870 133,500
772 1663 2954 15 15 60 11,580 24,945 177,240
984 2132 3801 15 15 60 14,760 31,980 228,060

1225 2668 4771 15 15 60 18,375 40,020 286,260
1496 3274 5868 15 15 60 22,440 49,110 352,080
1799 3951 7097 15 15 60 26,985 59,265 425,820

Carbon absorption (KgCO2) - cummulative total Number of Total sequestration
22 39 63 40 30 30 880 0 1,890
60 115 192 40 30 30 2,400 3,450 5,760
119 237 403 40 30 30 4,760 7,110 12,090
199 409 706 40 30 30 7,960 12,270 21,180
303 634 1106 40 30 30 12,120 19,020 33,180
433 916 1611 40 30 30 17,320 27,480 48,330
589 1258 2225 40 30 30 23,560 37,740 66,750
772 1663 2954 40 30 30 30,880 49,890 88,620
984 2132 3801 40 30 30 39,360 63,960 114,030

1225 2668 4771 40 30 30 49,000 80,040 143,130
1496 3274 5868 40 30 30 59,840 98,220 176,040
1799 3951 7097 40 30 30 71,960 118,530 212,910
1799 3951 7097 40 30 30 71,960 118,530 212,910 65

Slow Moderate Fast
16,305

15 15 60 38,105
40 30 30 70,930

115,800
173,545
244,945
330,595
431,115
546,970
678,755
827,030
915,470

Oak,
hornbeam,
beech

hawthorn,
maple, silver
birch, fruit trees

horse chestnut,
london plane,
sycamore,
willow, alder,
elm, ash,
poplar, linden

Oak,
hornbeam,
beech

hawthorn,
maple, silver
birch, fruit trees

horse chestnut,
london plane,
sycamore,
willow, alder,
elm, ash,
poplar, linden

Oak,
hornbeam,
beech

hawthorn,
maple, silver
birch, fruit trees

horse chestnut,
london plane,
sycamore,
willow, alder,
elm, ash,
poplar, linden

TOTAL (KgCO2e)

Age Years
1 855 1
5 4,695 5

10 14,145 10
15 29,520 15
20 51,480 20
25 80,415 25
30 116,895 30
35 161,205 35
40 213,765 40
45 274,800 45
50 344,655 50
55 423,630 55
60 512,070 60

Age Years
5 2,770 5

10 11,610 10
15 23,960 15
20 41,410 20
25 64,320 25
30 93,130 30
35 128,050 35
40 169,390 40
45 217,350 45
50 272,170 50
55 334,100 55
60 403,400 60
65 403,400

Years
Age 5
1+ 10
5+ 15

20
25
30
35
40
45
50
55
60
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POWERSPOUT RESULTS

Below please find the requested results from the PowerSpout 
Advanced Calculator:
Your Reference is: LH9369
Your Job Reference is: The Barn, Market Bosworth

Preferences
These are the preferences you indicated and any applicable safety 
notes.
Units: Metric
Type: LH/LH Pro

Operation of the LH hydro generates voltages that exceeds the ELV 
(Extra Low Voltage) limits for non electrical workers to maintain.
Please ensure you hire a registered electrical worker.

Please note
Only the performance of the LH Hydro turbine is warranted to 
meet the predictions made in this tool. The losses calculated in the 
flow of water through the flume/pipe to your LH Hydro(s) is your 
responsibility and are provided here free of charge for your guidance 
only. If you require guaranteed performance for your flume/pipe then 
please obtain independent engineering advice.

HYDRO
Notes:
 
Results:
Available Flow: 30.0 lps
Used Flow: 30.0 lps
LH Head: 3.2 m
Pipe Material: Drawn plastic tube
Pipe Fall: 28 mm
Pipe Diameter: 400 mm
Pipe Length: 100.0 m
Water Depth in Pipe: 249 mm at 0.4m/s
Pipe Capacity: 46.17 lps
Draft Tube Diameter:240 mm
Number of Powerspout LH Units: 1
Operating RPM: 805 rpm
“No Load” RPM: 1846 rpm

ELECTRICAL
Notes:
Your cable efficiency target has been ignored and a larger cable size 
calculated to carry the current from the LH hydro unit(s). If you only 
have a smaller sized cable to use then either increase the operating 
voltage or reduce the number of LH hydro units.

Cable size is within 50% of likely current rating. Cable loss 
calculations are based on a 20 deg C (68 deg F) conductor 
temperature. Please check with your cable supplier for suitability for 
current handling, temperature rise and loss at this current.

The no load voltage from the LH Hydro is close to the Vmax of 
your inverter/charge controller will accept. Exceeding Vmax for a 
charge controller/inverter is usually destructive. Failure to follow 
documented commissioning procedures may result in the damage 
of your inverter/charge controller at your expense! No warranty is 
provided for failure to follow instructions.

Table mode ( in some inverters) can be used to resolve MPPT 
tracking stability issues. Below is a suggested table that will help in 
getting you started. On site adjustment (by trial and error) will be 
needed to get the best result when using table mode. Only Power-
One, EnaSolar and Ginlong inverters have a table mode setting. 
Some off grid MPPT regulators also have table modes.
Suggested table
min voltage setting, min power setting
93, 109
104, 218
116, 437
127, 655
139, 874
max voltage setting, max power setting

Recommended SD stator is 80-7s-2p-delta(provisional)
(This code is copyright of EcoInnovation)

The following are other SD type code options and may be more 
suitable for your site.
These are the most useful SD stator/rotors of the 193 options found.
Operating at 0.538 W/rpm

 SD code             Vo  Voc V/rpm
100-14S1P-D          90  281 0.152 
80-7S2P-D           118  367 0.199 
60dc-4S3P-D         113  351 0.213 
100-7S2P-S           79  246 0.133 

60-2S7P-S            86  268 0.145 
60dc-2S6P-S          99  308 0.187 
60dc-3S4P-D          84  263 0.16  
80-2S7P-S            59  184 0.1   
60R85-6S2P-S(4)-HP  101  350 0.242 
60R85-12S1P-D(4)-HP 116  399 0.276 
60R120-4S3P-S(3)-HP 111  356 0.23  
60R90-6S2P-S(4)-HP  108  375 0.259 
60R120-6S2P-D(3)-HP  95  304 0.197 
60R110-4S3P-S(3)-HP 102  327 0.211 
60R110-6S2P-D-HP    117  333 0.18  
60R100-4S3P-S-HP    124  354 0.192 
60R100-6S2P-D-HP    106  303 0.164 
60R90-4S3P-S-HP     112  319 0.173 
60dc-2S6P-D          56  176 0.106 
60R90-6S2P-D-HP      95  272 0.147 

 

 

Results:
LH Output Voltage: 120 V
LH “No Load” Voltage: 367 V
Target Cable Efficiency: 90 %
Actual Cable Efficiency: 96 %
CableLength: 20 m
Load Max Voltage: 400 V
Load Min Voltage: 50 V
ActualLoadVoltage: 116 V
Cable Material: Copper
Cable Size: 0.571 mm^2
Cable AWG: 19 AWG
Cable Amperage: 3.8 A

ACTUAL TOTAL OUTPUT: 437 W
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