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kgl m/(kg K) J
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Economic thickness of insulation for non-domestic heating installations served by gas
boiler plant
Outside diameter of steel | Hot face temperature (in °C) (with ambient still air at +20 °C)
el pe o
(i ) Thermal conductivity at mean temperature (in W.(m-K))
0.025 | 0.04 | 0.055 ‘ 0.07 |0.025!0.04 |0.055|0.07 |(0.025|0.04 |O0.065 | 0.07
Thickness of insulation (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 34 37 28 35 40 45 35 43 49 53
114.3 25 31 35 39 29 36 42 47 36 45 51 56
139.7 25 32 36 41 30 37 43 48 37 47 53 59
168.3 25 32 37 42 31 38 45 50 |38 48 56 61
219.1 26 33 38 44 32 40 46 52 40 51 58 65
273.0 27 34 40 45 33 41 47 53 41 52 59 68
Above 323.9 and 27 36 |42 47 34 43 51 58 42 54 63 72
including flat surfaces
DOutside 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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Economic thickness of insulation for non-domestic heating installations served by
oll-fired plant
Outside dimmeter of steel | Hot face temperature (in °C) (with ambient still air st +20°0
R eicneos has been based | <78 | + 100 | +130 1
fin ) Thermal conductivity at mean temperature (in W (m-K))
ﬂzﬂ 0.04 | 0.055 | 0.07 I 0.025 | 6.04 |0.055|0.07 [0.025 10.04 0.055 ( 0.07
Thickness of insalation (in mm)
17.2 18 23 25 28 22 26 29 33 26 32 r36 40
21.3 19 24 27 29 23 27 32 35 27 34 38 43
26.9 21 25 28 32 24 29 33 36 (29 35 41 45
33.7 22 26 29 33 26 31 35 38 31 37 43 47
424 23 27 32 35 26 32 37 41 32 39 45 50
48.3 24 28 33 36 27 33 38 42 33 i 46 51
60.3 25 29 34 37 28 35 39 4 (35 43 49 52
76.1 25 31 35 39 29 36 42 46 | 36 45 50 55
88.9 25 32 36 41 30 37 43 48 |37 46 51 37
114.3 26 33 38 43 31 38 44 49 |39 48 54 60
139.7 27 34 39 44 33 41 47 51 41 50 57 63
168.3 27 35 41 45 33 42 48 54 42 32 59 £6
219.1 28 36 42 47 34 43 51 56 43 54 62 6y
273.0 29 37 43 48 35 44 52 57 45 55 64 71
Above 323.9 and 31 38 45 52 37 47 33 62 47 60 69 77
including flat surfaces
Y0utside diameters are as in BS 3600. The same thickness of insulation would be used for copper pipework of appnmmateiy«
stmilar outside diameters.
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Economic thickness of insulation for non-domestic hot water services
Cutside diameter of steel | Water temperatare + 80°C
&mmxm Solid fuel Gas oil
(in mam)" Thermal conductivity at mean temperatuare (in W.(m-K))
0.025 | 0.04 | 0.055 {0.07 |0.025 |0.04 |0.0585|0.07 |0.025{0.04 |0.065|0.07
Thickness of insalation (in mm)
17.2 17 21 24 27 20 24 28 32 22 27 31 34
21.3 18 22 25 28 22 26 30 M 23 28 32 36
26.9 20 23 27 29 23 28 32 35 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 34 39 28 33 38 42
48.3 22 27 31 34 26 32 36 40 29 34 39 43
60.3 23 28 32 36 27 33 38 42 30 36 4} 45
76.1 23 29 M 37 28 35 40 44 31 37 42 47
88.9 24 30 35 38 29 36 41 45 32 38 44 48
114.3 25 31 36 40 30 37 43 47 33 40 46 51
139.7 25 32 37 41 31 38 44 50 34 41 47 54
168.3 ' 26 (33 |38 |42 [32 |39 |45 |52 |34 |42 |51 56
219.1 26 34 39 44 33 41 47 55 35 44 53 59
273.0 27 35 10 45 34 42 51 57 36 43 55 61
Above 323.9 and 29 36 42 50 35 44 54 61 40 51 59 65
including flat surfaces
;&lxzu{fuzﬁze‘;e;n :{:m& in BS 3600. The same thickness of insulation would be used [or copper pipework of approximately




Ehre 4300 3 192 LA g8 (plo S Sl =T

SEele 0-Y

dy 5,8l F-0-Y

A 5 BS sl sl o dy) ke Colks V-F-0-Y

2 (Cold water) 8 a3 yu ol 9 (Chilled water) oazS's o Ol o odlizuly g0 (cladly Bls cwlxs (2
o 9 HbS o)
(Condensation) ,uas oy 5 cloles
SIS s g 5y b ) 5ol e ) Bl g Cbis Pl o (VF-0T) o)led Jpie
b o oo Cugy g Lod) bame balyl asslis cool 00l )0 g (> )1 s (Emissivity) aials cubls jladegs ¢y
Sl o3l (gl oY JBls leie @ cwbos fen il azill (ool A3 sl 0l aseie Jgis ,d axcl
St
aily Jedo ks b ool M) b utis Uy a8l 5L 3 9 oo] Jgd 3 axl > olbcwbs axls



Esrtae 41300 9 1od (Aot (2lo S Dlael Y

5,5l A=Y

dy 5,83l 507

fa 5y BS s, it ;3 dg) wle Cwls ¥Y-7-0-7

o (V-F-0-T) e )lad Joun
s pSsls sl (Hpao y/'; 2SIy (g8 s 3 03] 3,50 23Y58 clodly) Ble lo oolpidy Colis JYCIATS
BS 5422 5, /ulin) 5 pats

Minimum thickness of insulation for chilled and cold water supplies to prevent
condensation on a high emissivity outer surface (0.9) with an ambient temperature of +25 °C
and a relative hamidity of 80 % r.h.

Outside diameter of steel | Temperature of contents (in °C)
pipe on which insulation
thickness has been based +10 +35
(in mm)

+0

—

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

0.02 1 0.03 ’ 0.04 } 0.05 —{0.02_} 0.03 |0.04 |0.05 |0.02 i 0.03 l 0.04 —1[0.05
Thickness of insulation (in mm)
21.3 6 8 9 11 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 I8 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 18 23 29
508.0 7 10 13 16 10 14 19 24 12 15 25 32
Flat surfaces 7 10 14 17 10 15 20 25 13 20 26 33

Minimum thickmess 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 | Temperature of contents {in °()
pipe on which insulation

thickness has been based +10 I +5
(in mm)

+0

H

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

0.02 T“ 0.03 [ 0.04 TI' 0.05 [ 0.02 ‘T 0.03 0.04 r0.05j 0.02 0.03 i 0.04 0.05
Thickness of Insulation (in mm)
21.3 10 [1a |17 [20 [ |18 [23 |28 |17 [23 [20 |36
33.7 11 |16 |20 |24 |15 |21 |27 |32 |19 |27 |33 |41
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 |51 |6
168.3 15 |23 |31 |39 |22 |35 |45 |54 |30 |45 |57 |69
273.0 17 |26 |34 |42 |25 (37 |48 |58 (33 |48 |61 |74
508.0 19 (28 |36 |44 |27 |39 |31 |63 |34 |51 |68 |81
Flat surfaces 21 |31 |41 (32 |29 |44 |38 |73 |37 |56 |75 lo4
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Calculated minimuam 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 12 h
Permitted ice Nil 10 %
formation
Calculation H.2.2 H.2.2
method
Outsalde Inside Thermal conductivity (in W{m-K))
diameter dlameter ] T
{bore) 0.02 (0.03 0.04 i 0.06 0.02 0.03 | 0.04 0.03
mm mm Thickness of insulation (in mm)
Steel pipes"
21.3 16.0 - — — — 1034 — — —
26.9 21.6 5028 - - — 179 715 2740 —
33.7 27.2 716 4812 — — 74 195 473 1121
42.4 35.9 203 708 2349 — T 75 137 240
48.3 41.8 124 340 75 2195 28 51 85 135
60.3 53.0 €6 141 275 513 19 32 48 69
76.1 68.8 41 75 123 193 13 21 30 40
88.9 80.8 31 54 84 122 I 17 24 31
114.3 105.3 22 35 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
i
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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 41
Nil +5 12 21 31
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Calculated minimum thickness of insulation to protect against freezing for commercial
and institutional applications
Water temperature +5°C +5°C
Ambient -3 °C -5°C
temperature
Evaluation period 24h 24h
Permitted ice 50 % ' 50 %
formation
Calculation H.2.1 H2.2
method
Outslde | Inside | Indoors Outdoors
diameter diameter
(bore) Thermal conductivity (in W.(m-K))
0.025 0.035 0.045 0.055 0.025 0.035 0.045 —( 0.055
mm mm Thickness of insulatlon {in mm)
Copper pipes!
15.0 136 |31 56 83 109 109 340 1032 3101
22.0 20.2 13 21 31 45 28 52 93 159
28.0 26.2 8 13 18 24 16 26 40 58
35.0 32.6 7 9 13 16 11 17 24 33
42.0 39.6 5 7 9 12 e 13 17 22
54.0 51.6 4 5 7 8 6 9 12 15
76.1 73.1 3 4 5 6 4 6 8 9
108.0 105.0 2 3 3 4 3 4 5 6
Above 108.0 mm 2 3 3 4 3 4 5 6
outside diameter
and flat surfaces ‘
i
Steel pipes?
21.3 16.1 23 40 62 85 |59 137 303 659
26.9 21.7 13 20 29 43 26 46 77 124
33.7 27.3 9 13 19 25 16 27 40 57
42.4 36.0 6 9 12 15 11 16 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 68.9 3 4 5 6 5 7 9 11
88.9 80.9 3 4 4 5 4 6 7 9
Above 88.9 mm 3 4 4 5 4 6 7 9
outside diameter
and flat surfaces
"o table X of BS 2871 Part 1 : 1971
“"y table 4 of BS 1387 : 1985
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’—I\'OTEI. The thicknesses given are for vertical surfaces of ductwork but are also adequate for horizontal surfaces.
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