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Insulation Analysis Project Details Overview Energy Saved Annual Savings Service Totals Totals % reduction Totals Totals Totals

Project Name Steam 3210174 kW/a £113,300.27 Steam 3 p/kWh 85% 384175.95 3356161.10 16710.95 145986.84 96% 367.47 3210174 3776676 691736 £113,300.27
Your Name LTHW 0 kW/a £0.00 LTHW N/A p/kWh N/A 0.00 0.00 0.00 0.00 0.00 0 0 0 £0.00
Area Reference Chilled 0 kW/a £0.00 Chilled N/A p/kWh N/A 0.00 0.00 0.00 0.00 0.00 0 0.00 0.00 £0.00
Survey Date All 3210174 kW/a £113,300.27 All 384175.95 3356161.10 16710.95 145986.84 96% 367.47 3210174 3776676 691736 £113,300.27

Input Calculation 691.74 tonnes
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°C °C Click to view m/s - mm W/m.K p/kWh % (Max 100%) h mm m2 m K W/m or W/m^2 W kW/a m2·K·W–1 W·m–2·K–1 W·m–2·K–1 W.m-2 W/m or W/m^2 °C W kW/a W kW kW/a kW/a kg CO2e kg CO2e p/h £/h £/a

1 Steam 150 Straight Pipe 100 180 20 0.9 Still Horizontal 80 0.04 3.00 85% 8736 168 0.5287 1.00 160 1573 157260 1373820 1.40568 0.68637 10.0 109.8 58 26 5806 50725 151453 151.5 1323095 1556583 0.1832 285104 535 £5.35 £46,697.48
2 Steam 150 Elbow 90 20 180 20 0.9 Still Horizontal 80 0.04 3.00 85% 8736 168 0.5287 0.24 160 1573 7526 65743 1.40568 0.68637 10.0 109.8 58 26 278 2427 7248 7.2 63315 74489 0.1832 13643 26 £0.26 £2,234.66
3 Steam 150 Flange 30 180 20 0.9 Still Horizontal 80 0.04 3.00 85% 8736 168 0.5287 0.04 160 1573 1917 16750 1.40568 0.68637 10.0 109.8 58 26 71 618 1847 1.8 16132 18979 0.1832 3476 7 £0.07 £569.36
4 Steam 150 Valve, Gate 20 180 20 0.9 Still Horizontal 80 0.04 3.00 85% 8736 168 0.5287 0.45 160 1573 14221 124232 1.40568 0.68637 10.0 109.8 58 26 525 4587 13696 13.7 119645 140758 0.1832 25781 48 £0.48 £4,222.75
5 Steam 100 Straight Pipe 80 180 20 0.9 Still Horizontal 80 0.04 3.00 85% 8736 114 0.3591 1.00 160 1112 88941 776988 1.25072 0.77376 10.0 123.8 44 25 3556 31069 85385 85.4 745919 877552 0.1832 160732 301 £3.01 £26,326.56
6 Steam 100 Elbow 90 15 180 20 0.9 Still Horizontal 80 0.04 3.00 85% 8736 114 0.3591 0.16 160 1112 2660 23237 1.25072 0.77376 10.0 123.8 44 25 106 929 2554 2.6 22308 26244 0.1832 4807 9 £0.09 £787.33
7 Steam 100 Flange 25 180 20 0.9 Still Horizontal 80 0.04 3.00 85% 8736 114 0.3591 0.04 160 1112 1177 10282 1.25072 0.77376 10.0 123.8 44 25 47 411 1130 1.1 9871 11612 0.1832 2127 4 £0.04 £348.37
8 Steam 100 Valve, Gate 20 180 20 0.9 Still Horizontal 80 0.04 3.00 85% 8736 114 0.3591 0.44 160 1112 9801 85618 1.25072 0.77376 10.0 123.8 44 25 392 3424 9409 9.4 82195 96700 0.1832 17712 33 £0.33 £2,900.99
9 Steam 80 Straight Pipe 60 180 20 0.9 Still Horizontal 50 0.04 3.00 85% 8736 89 0.2793 1.00 160 889 53318 465785 0.83756 1.13043 10.0 180.9 51 29 3031 26478 50287 50.3 439307 516832 0.1832 94663 177 £1.77 £15,504.96
10 Steam 80 Elbow 90 15 180 20 0.9 Still Horizontal 50 0.04 3.00 85% 8736 89 0.2793 0.12 160 889 1595 13930 0.83756 1.13043 10.0 180.9 51 29 91 792 1504 1.5 13139 15457 0.1832 2831 5 £0.05 £463.71
11 Steam 80 Flange 15 180 20 0.9 Still Horizontal 50 0.04 3.00 85% 8736 89 0.2793 0.04 160 889 600 5239 0.83756 1.13043 10.0 180.9 51 29 34 298 566 0.6 4942 5814 0.1832 1065 2 £0.02 £174.41
12 Steam 80 Valve, Gate 15 180 20 0.9 Still Horizontal 50 0.04 3.00 85% 8736 89 0.2793 0.46 160 889 6087 53180 0.83756 1.13043 10.0 180.9 51 29 346 3023 5741 5.7 50157 59008 0.1832 10808 20 £0.20 £1,770.25
13 Steam 50 Straight Pipe 50 180 20 0.9 Still Horizontal 50 0.04 3.00 85% 8736 60 0.1894 1.00 160 630 31496 275145 0.73695 1.29104 10.0 206.6 39 28 1957 17093 29539 29.5 258052 303591 0.1832 55606 104 £1.04 £9,107.73
14 Steam 50 Elbow 90 15 180 20 0.9 Still Horizontal 50 0.04 3.00 85% 8736 60 0.1894 0.08 160 630 754 6583 0.73695 1.29104 10.0 206.6 39 28 47 409 707 0.7 6174 7263 0.1832 1330 2 £0.02 £217.90
15 Steam 50 Flange 20 180 20 0.9 Still Horizontal 50 0.04 3.00 85% 8736 60 0.1894 0.05 160 630 689 6023 0.73695 1.29104 10.0 206.6 39 28 43 374 647 0.6 5649 6646 0.1832 1217 2 £0.02 £199.37
16 Steam 50 Valve, Gate 20 180 20 0.9 Still Horizontal 50 0.04 3.00 85% 8736 60 0.1894 0.49 160 630 6136 53605 0.73695 1.29104 10.0 206.6 39 28 381 3330 5755 5.8 50275 59147 0.1832 10833 20 £0.20 £1,774.42
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CIBSE Formulas Used: 3.101, 3.107 & 3.108 3.112 3.111 Table 3.25 3.109 3.113
Notes:
Pipes sizes are to BS EN 10255: 2004(38) and BS EN 545: 2006(39)
Calculated in accordance with CIBSE Guide C section 3.3.4
Flanges & valves – Purpose made insulation mats complete with drawstring and Velcro fastenings
Heat exchangers and square meter values are assumed to be the same as DN300 horizontal pipe. CIBSE C Tables 3.15, 3.16 and 3.19 were use to clarify this approximation along with the surface area of a cylinder.
Heat emissions calculated from CIBSE Guide C equations 3.101, 3.107 & 3.108
CO2 conversion factor based on Natural Gas conversion factor of 0.18316 kg CO2e
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PROJECT DETAILS

Project Reference Survey Date 28th January 2022
Area Reference Prepared by Richard Tippey

OVERVIEW

With Insulation145987
Without Insulation3356161

KEY FIGURES

Service Type Savings
CO2 Savings 

(tonnes)
Hot Water £0.00 0.00
Steam £113,300.27 691.74
Chilled Water £0.00 0.00

Actual fuel costs and efficiencies per section can be seen in the detailed report.
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1 Steam 150 168 0.5287 Straight Pipe Horizontal 0.9 1.00 100 180 20 160 Still 1573 157260 1373820 80 0.04 1.40568 0.68637 10.0 109.8 58 5806 50725 26 151453 151.5 1323095 3.00 85% 8736 535 £5.35 £46,697.48 285.10
2 Steam 150 168 0.5287 Elbow 90 Horizontal 0.9 0.24 20 180 20 160 Still 1573 7526 65743 80 0.04 1.40568 0.68637 10.0 109.8 58 278 2427 26 7248 7.2 63315 3.00 85% 8736 26 £0.26 £2,234.66 13.64
3 Steam 150 168 0.5287 Flange Horizontal 0.9 0.04 30 180 20 160 Still 1573 1917 16750 80 0.04 1.40568 0.68637 10.0 109.8 58 71 618 26 1847 1.8 16132 3.00 85% 8736 7 £0.07 £569.36 3.48
4 Steam 150 168 0.5287 Valve, Gate Horizontal 0.9 0.45 20 180 20 160 Still 1573 14221 124232 80 0.04 1.40568 0.68637 10.0 109.8 58 525 4587 26 13696 13.7 119645 3.00 85% 8736 48 £0.48 £4,222.75 25.78
5 Steam 100 114 0.3591 Straight Pipe Horizontal 0.9 1.00 80 180 20 160 Still 1112 88941 776988 80 0.04 1.25072 0.77376 10.0 123.8 44 3556 31069 25 85385 85.4 745919 3.00 85% 8736 301 £3.01 £26,326.56 160.73
6 Steam 100 114 0.3591 Elbow 90 Horizontal 0.9 0.16 15 180 20 160 Still 1112 2660 23237 80 0.04 1.25072 0.77376 10.0 123.8 44 106 929 25 2554 2.6 22308 3.00 85% 8736 9 £0.09 £787.33 4.81
7 Steam 100 114 0.3591 Flange Horizontal 0.9 0.04 25 180 20 160 Still 1112 1177 10282 80 0.04 1.25072 0.77376 10.0 123.8 44 47 411 25 1130 1.1 9871 3.00 85% 8736 4 £0.04 £348.37 2.13
8 Steam 100 114 0.3591 Valve, Gate Horizontal 0.9 0.44 20 180 20 160 Still 1112 9801 85618 80 0.04 1.25072 0.77376 10.0 123.8 44 392 3424 25 9409 9.4 82195 3.00 85% 8736 33 £0.33 £2,900.99 17.71
9 Steam 80 89 0.2793 Straight Pipe Horizontal 0.9 1.00 60 180 20 160 Still 889 53318 465785 50 0.04 0.83756 1.13043 10.0 180.9 51 3031 26478 29 50287 50.3 439307 3.00 85% 8736 177 £1.77 £15,504.96 94.66
10 Steam 80 89 0 Elbow 90 Horizontal 0.9 0.12 15 180 20 160 Still 889 1595 13930 50 0.04 0.83756 1.13043 10.0 180.9 51 91 792 29 1504 1.5 13139 3.00 85% 8736 5 £0.05 £463.71 2.83
11 Steam 80 89 0 Flange Horizontal 0.9 0.04 15 180 20 160 Still 889 600 5239 50 0.04 0.83756 1.13043 10.0 180.9 51 34 298 29 566 0.6 4942 3.00 85% 8736 2 £0.02 £174.41 1.06
12 Steam 80 89 0 Valve, Gate Horizontal 0.9 0.46 15 180 20 160 Still 889 6087 53180 50 0.04 0.83756 1.13043 10.0 180.9 51 346 3023 29 5741 5.7 50157 3.00 85% 8736 20 £0.20 £1,770.25 10.81
13 Steam 50 60 0 Straight Pipe Horizontal 0.9 1.00 50 180 20 160 Still 630 31496 275145 50 0.04 0.73695 1.29104 10.0 206.6 39 1957 17093 28 29539 29.5 258052 3.00 85% 8736 104 £1.04 £9,107.73 55.61
14 Steam 50 60 0 Elbow 90 Horizontal 0.9 0.08 15 180 20 160 Still 630 754 6583 50 0.04 0.73695 1.29104 10.0 206.6 39 47 409 28 707 0.7 6174 3.00 85% 8736 2 £0.02 £217.90 1.33
15 Steam 50 60 0 Flange Horizontal 0.9 0.05 20 180 20 160 Still 630 689 6023 50 0.04 0.73695 1.29104 10.0 206.6 39 43 374 28 647 0.6 5649 3.00 85% 8736 2 £0.02 £199.37 1.22
16 Steam 50 60 0 Valve, Gate Horizontal 0.9 0.49 20 180 20 160 Still 630 6136 53605 50 0.04 0.73695 1.29104 10.0 206.6 39 381 3330 28 5755 5.8 50275 3.00 85% 8736 20 £0.20 £1,774.42 10.83
17
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367 3210174 £113,300.27 691.74
Notes:
Pipes sizes are to BS EN 10255: 2004(38) and BS EN 545: 2006(39)
Calculated in accordance with CIBSE Guide C section 3.3.4
Heat exchangers and square meter values are assumed to be the same as DN300 horizontal pipe. CIBSE C Tables 3.15, 3.16 and 3.19 were used to clarify this approximation along with the surface area of a cylinder.
Uninsulated heat emissions calculated from CIBSE Guide C equations 3.101, 3.107 & 3.108
Thermal resistance of insulation calculated from CIBSE Guide C equation 3.112
Thermal transmittance calculated from CIBSE Guide C equation 3.111
Surface coefficient calculated from CIBSE Guide C Table 3.25
Insulated surface temperate calculated from CIBSE Guide C equation 3.113

Boilerhouse
28th January 2022

INSULATION CALCULATIONS
Monday, 31 January 2022A.N.Other



Emissivity Values

Emissivity Coefficient
- ε -

Alloy 24ST Polished 0.09
Alumina, Flame sprayed 0.8
Aluminum Commercial sheet 0.09
Aluminum Foil 0.04
Aluminum Commercial Sheet 0.09
Aluminum Heavily Oxidized 0.2 - 0.31
Aluminum Highly Polished 0.039 - 0.057
Aluminum Anodized 0.77
Aluminum Rough 0.07
Aluminum paint 0.27 - 0.67
Antimony, polished 0.28 - 0.31
Asbestos board 0.96
Asbestos paper 0.93 - 0.945
Asphalt 0.93
Basalt 0.72
Beryllium 0.18
Beryllium, Anodized 0.9
Bismuth, bright 0.34
Black Body Matt 1
Black lacquer on iron 0.875
Black Parson Optical 0.95
Black Silicone Paint 0.93
Black Epoxy Paint 0.89
Black Enamel Paint 0.8
Brass Dull Plate 0.22
Brass Rolled Plate Natural Surface 0.06
Brass Polished 0.03
Brass Oxidized 600oC 0.6
Brick, red rough 0.93
Brick, fireclay 0.75
Cadmium 0.02
Carbon, not oxidized 0.81
Carbon filament 0.77
Carbon pressed filled surface 0.98
Cast Iron, newly turned 0.44
Cast Iron, turned and heated 0.60 - 0.70
Cement 0.54
Chromium polished 0.058
Clay 0.91
Coal 0.8
Concrete 0.85
Concrete, rough 0.94
Concrete tiles 0.63

Surface Material



Cotton cloth 0.77
Copper electroplated 0.03
Copper heated and covered with thick oxide layer 0.78
Copper Polished 0.023 - 0.052
Copper Nickel Alloy, polished 0.059
Glass smooth 0.92 - 0.94
Glass, pyrex 0.85 - 0.95
Gold not polished 0.47
Gold polished 0.025
Granite 0.45
Gravel 0.28
Gypsum 0.85
Ice smooth 0.966
Ice rough 0.985
Inconel X Oxidized 0.71
Iron polished 0.14 - 0.38
Iron, plate rusted red 0.61
Iron, dark gray surface 0.31
Iron, rough ingot 0.87 - 0.95
Lampblack paint 0.96
Lead pure unoxidized 0.057 - 0.075
Lead Oxidized 0.43
Limestone 0.90 - 0.93
Lime wash 0.91
Magnesia 0.72
Magnesite 0.38
Magnesium Oxide 0.20 - 0.55
Magnesium Polished 0.07 - 0.13
Marble White 0.95
Masonry Plastered 0.93
Mercury liquid 0.1
Mild Steel 0.20 - 0.32
Molybdenum polished 0.05 - 0.18
Mortar 0.87
Nickel, elctroplated 0.03
Nickel, polished 0.072
Nickel, oxidized 0.59 - 0.86
Nichrome wire, bright 0.65 - 0.79
Oak, planed 0.89
Oil paints, all colors 0.92 - 0.96
Paper offset 0.55
Plaster 0.98
Platinum, polished plate 0.054 - 0.104
Pine 0.84
Plaster board 0.91
Porcelain, glazed 0.92
Paint 0.96
Paper 0.93



Plaster, rough 0.91
Plastics 0.90 - 0.97
Polypropylene 0.97
Polytetrafluoroethylene (PTFE) 0.92
Porcelain glazed 0.93
Pyrex 0.92
PVC 0.91 - 0.93
Quartz glass 0.93
Roofing paper 0.91
Rubber, foam 0.9
Rubber, hard glossy plate 0.94
Rubber, natural hard 0.91
Rubber, natural oft 0.86
Salt 0.34
Sand 0.76
Sandstone 0.59
Sapphire 0.48
Sawdust 0.75
Silica 0.79
Silicon Carbide 0.83 - 0.96
Silver Polished 0.02 - 0.03
Soil 0.90 - 0.95
Steel Oxidized 0.79
Steel Polished 0.07
Stainless Steel, weathered 0.85
Stainless Steel, polished 0.075
Stainless Steel, type 301 0.54 - 0.63
Steel Galvanized Old 0.88
Steel Galvanized New 0.23
Thoria 0.28
Tile 0.97
Tin unoxidized 0.04
Titanium polished 0.19
Tungsten polished 0.04
Tungsten aged filament 0.032 - 0.35
Water 0.95 - 0.963
Wood Beech, planned 0.935
Wood Oak, planned 0.885
Wood, Pine 0.95
Wrought Iron 0.94
Zink Tarnished 0.25
Zink polished 0.045



CO2 Factors https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting

Conversion Factor
kg CO2e

Natural Gas kWh (Gross CV) 0.18316

Fuel Unit







https://www.gov.uk/government/collections/government-conversion-factors-for-company-reporting


