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- 300(149) - - 0.46 0.066 0.56 0.081 0.55 0.079
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Economic thickness of insulation for non-domestic heating installations served by gas
boiler plant
Outaide dlameter of steel | Bot face temperatare (in °C) (with amblent stil air at +20°0)
plpe on which insulation
thickness has been based | + 7% + 100 + 180
(in m,l] -
Thermal conductivity at mean temperature (in W.{m-K))
0.025 | 0.04 |0.085 |0.07 [0.025[0.04 [0.053 007 (0025|004 |0C.055]0.07
Thickness of insglation (in mm)
17.2 17 22 24 26 20 24 27 31 24 29 34 37
21.3 18 23 25 27 22 25 29 33 26 32 36 39
26.9 20 24 26 29 23 27 31 34 27 33 38 42
33.7 21 25 27 31 24 28 33 36 28 35 40 44
42.4 22 25 29 32 25 30 34 38 30 37 42 47
48.3 22 26 30 33 25 31 35 39 31 38 44 48
60.3 23 27 32 35 26 32 37 41 33 39 46 50
76.1 24 28 33 36 27 34 39 43 34 42 43 52
88.9 24 29 3 37 28 35 40 45 35 43 49 53
114.3 25 31 35 39 29 36 42 47 36 45 51 o6
139.7 25 32 36 41 30 37 43 48 37 47 53 58
168.3 a5 32 ar 42 31 38 45 50 38 48 56 61
219.1 26 33 a8 44 32 40 46 52 40 51 58 65
273.0 27 34 40 45 33 41 47 53 41 52 59 68
Above 3239 and 27 36 42 47 34 43 51 58 42 54 63 72
including flat surfaces
NOutside diameters are as in BS 3600. The same thickness of insulation would be used for copper pipework of approximately
similar outsice diameters.
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i Economic thickness of insalation for non-domestic heating installations served by
oil-fired plant
Outside diameter of steel | Hot face temperature {in °C) (with amblent still nir at + 20 *(0 J
pipe on which Insalation -
thickness hus been based | + 73 + 100 + 150
{in mm)!! —— _4
Thermal condactlvity at mean temperature {(in % (m-K})
0.025 | 0.04 Il 0.085 | 0.07 | ¢.025 E).IM 0.055 | D.07 J( 0.025 | 0.04 | 0.053 ID.OT
Thickness of insslstion {in mm)
17.2 18 23 25 28 22 26 29 33 26 32 36 40
21.3 19 24 27 29 23 27 a2 35 27 34 a3 43
26.9 21 25 28 32 24 29 33 36 29 35 4] 45
33.7 22 26 29 33 26 31 35 38 31 37 43 47
42 4 23 27 32 35 26 32 37 41 32 39 45 50
48.3 24 28 33 36 27 33 38 42 33 L 46 51
60.3 25 28 34 37 28 35 35 44 35 43 49 52
76.1 25 31 35 39 29 36 42 46 36 45 a0 55
88.9 25 32 36 41 30 37 43 48 37 46 9l 57
114.3 26 33 38 43 31 138 4.1 49 |39 48 54 50
139.7 27 34 39 44 33 41 47 51 41 50 57 63
168.3 27 33 41 45 33 42 48 54 42 52 58 £6
219.1 Z8 36 42 47 34 43 51 56 43 o4 62 6y
273.0 29 37 43 48 35 44 52 57 43 55 64 71
Above 323 9 and 31 38 45 52 37 47 33 62 47 60 69 77
including flat surfaces
BOutside diameters are as in BS 3600, The same thickness of insulation would be used for copper pipework of approximately
similar cutside diameters.
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Economle thickness of insulation for non-domestic hot water services
Cutside diameter of steel | Water temperatore + 80°C
iickneas has been based | Soikd fuel Gas on
(in mum)"” Thermal condnctivity at mean cemperntare {in W.(m-K))
0.025 | 0.04 | 0.055|0.07 |0.023 | 0.04 [0.055 0,07 |0.025]0.04 |0.085|0.07
Thickness of lnsulation (in mun)
17.2 17 21 24 27 20 |24 28 |32 22 27 31 34
21.3 18 |22 25 28 22 (26 (30 (34 (23 |28 32 36
26.9 20 |23 27 29 23 28 32 a5 |24 29 34 38
33.7 20 |24 28 |31 24 29 |33 37 |26 31 36 |40
42.4 21 26 30 |33 25 |31 H 39 |28 |33 38 |42
48.3 22 27 31 34 26 32 (368 |40 |29 34 39 43
60.3 23 (28 |32 |36 27 |33 (38 |42 |30 |36 41 45
76.1 23 29 H 37 28 35 40 |44 |31 37 42 47
88.9 24 |30 35 |38 29 |36 |41 45 |32 as 44 48
114.3 25 |31 36 (40 30 |37 43 47 133 40 46 |51
139.7 25 (32 37 4] 31 38 44 30 134 41 47 54
168.3 ' 26 (33 |38 (42 |32 |39 |45 |52 |34 |42 (51 |36
219.1 26 34 39 |44 33 |41 47 55 |35 |44 53 59
273.0 27 35 40 |45 4 42 51 57 |36 |45 55 61
Above 323.9 and 29 36 42 30 35 44 o4 61 40 |51 59 65
including flat surfaces
;ﬁlnfcifuii’x:e;emr; :::mas in BS 360, The same thickness of insulation would be used fur copper pipework of approximately
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Minimum thickness of insulation for chilled and cold water supplies to prevent
condensation on a high emlissivity outer snrface (0.9) with an ambilent temperature of +25 °C
and a relative hamidity of 80 % r.h.

Outside diameter of steel | Temperatnre of contents (in °C)

e b e i | 1 X X
fin ) Thermal conductivity at mean temperatare {in W (m-K})
0.02 Io.oaTo.tu ] 005 l0.02 {0.03 (004 [0.05 [002 [0.03 |0.04 |0.05
Thickness of insulation (in mm)
21.3 6 8 g |1 8 9 12 15 9 12 15 18
33.7 6 8 11 13 8 11 14 16 10 14 17 21
60.0 6 9 12 14 9 12 15 18 11 15 19 23
114.3 6 9 12 14 9 13 16 |20 11 16 21 26
168.3 6 9 12 15 9 13 17 21 11 17 22 |27
273.0 6 9 13 16 9 14 19 |22 12 13 |23 |28
508.0 7 10 13 16 |10 14 19 |24 12 |18 25 |32
Flat surfaces 7 10 14 17 i 15 20 25 13 20 (26 |33

Minimam thickness of insulation for chilled and cold water supplies to prevent
condensation on a low emissivity outer surface (0.2) with an ambient temperature of + 25 °C
and a relative humidity of 80 % r.h.

Outside diameter of steel | Temperatore of contents {in °C)
pipe on which tnsulation

thickness has been based + 10 ] +5
{in mm)

+0

Thermal conductivity at mean temperature (jn W (m-K))

0.02 T‘fo.os 0.04 T.o.os 002 |0.03 | 004 | 005 |0.02 |0.03 gio.m 0.06

Thickness of insulation (in mm}
21.3 10 J1a 17 |20 [ [18 [23 |28 |17 |23 [20 |36
33.7 11 |16 |20 {24 |15 |20 (27 |32 |19 |27 |33 |4
60.0 13 (18 |23 |28 |17 |25 |31 |38 |22 |31 |40 |49
114.3 14 |20 [27 |33 |20 (30 |38 (48 |25 {38 |31 le5
168.3 15 (23 |31 (39 |22 |35 |45 |54 (30 |45 |37 |s0
273.0 17 |26 |84 |42 |25 |87 |48 |58 |33 |48 &1 |74
508.0 19 (28 |36 |44 f27 (39 [s0 |83 |[34 |51 |es {8l
Flat surfaces 21 |31 |41 |32 |29 |44 (38 [73 [37 56 |75 o4
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Calcnlated minimam thickness of insulation required to give protection against freezing
under industrial conditions (See notes to 15.2.1)

Water temperature +5°C +5°C

Ambient -10°C -10°C

temperature

Evaluation period 12h 12h

Permitted ice Nil 10%

formation

Calculation H.2.2 H.2.2

method

Qutalde Inside Thermal conductivity (in Wi{m: K))

digmeter dlameter |

(bore) 0.02 0.03 0.04 ; 0.08 0.02 0.03 0.04 0.0%

mm mm Thickness of insulatlon (in mm)

Steel pipes”
21.3 16.0 - - — — 1034 — — —
26.9 21.6 5028 — - - 179 715 2740 —
33.7 27.2 716 43812 - — 74 195 473 1121
42.4 35.9 203 TU8 2349 - T 73 137 240
48.3 41.8 124 340 75 2185 28 51 85 135
50.3 530 66 141 275 513 19 32 48 69
761 68 8 41 75 123 193 13 21 30 40
83.9 5.8 31 54 84 122 1 17 24 31

114.3 105.3 22 33 51 70 8 12 17 21

168.3 158.6 14 21 29 37 5 8 10 13

219.1 207.9 10 16 21 27 4 6 8 10
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Time to the onset of freezing for
some conditions ol ambient air temperature
and initial water temperature {other than
those in table 8)

Ice formation | Initial water | Amblent air temperature
temperature | {(in °C})
(in °C}
-5 -2 -1
Time (in h)
+10 19 31 4]
Nil +5 12 21 31
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Calculated minimum thickness of insulation to protect against freezing for commercial
and institutional applications

Water Lemperature +3°C +5°C
Ambient -3°C -5°C
temperature
Evaluation period 24 h 24 h
Permitted ice 50 % 50 %
formation
Calculation H.2.1 H.2.2
method
Outside Inside Indoors Outdoors
djameter diameter
(bore) Thermal conductivity (in W (m-K)}
0.025 0.035 0.045 0.055 0.025 0.035 , 0.043 ( 0.055
mm mm Thickness of insulatlon (in mm}
Copper pipes?
15.0 13.6 31 56 813 109 108 340 1032 3101
22.0 20,2 13 21 31 45 28 52 Q3 139
28.0 26.2 8 13 18 24 18 26 40} 58
35.0 32.6 7 9 13 16 11 17 24 33
42.0 3956 3 7 9 12 9 13 17 22
54.0 51.6 4 5 7 8 6 9 12 15
76.1 73.1 3 4 5 5] 4 ] 8 9
108.0 1050 2 3 3 4 3 4 5 8
Above 108.0 mm 2 3 3 4 3 4 5 6
outside diameter
and fiat surfaces
Steel pipes?
21.3 16.1 23 40 62 85 59 137 303 659
26.9 21.7 13 20 29 43 26 46 T7 124
33.7 27.3 ] 13 19 25 16 27 40 57
42.4 36.0 5 9 12 15 11 18 22 29
48.3 41.9 5 7 9 12 9 12 17 22
60.3 53.1 4 5 7 9 6 9 12 15
76.1 58.9 3 4 5 6 5 7 9 11
88.9 80.9 3 4 4 b 4 6 7 9
Above 88.9 mm 3 4 4 ki 4 6 7 9
outside diameter
and flat surfaces ! |
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