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BS5422:2009

BS5422:2009: "Method for specifying thermal
insulating materials for pipes, tanks, vessels,
ductwork & equipment operating withintemperature
range minus 40 °C to plus 700 °C.”

BS5422:2009 was issued in January 2009 to replace
the previous version of the standard issued in 2001.
The latest version of the standard shows some
changes to the previous version, the insulation
thicknesses shown in the various tables which now
reflect more the "practical limits” for the applications
given. The 2009 version of this standard is now more
relevant to H&V and Process Plant insulation work
carried out in the UK and is in accordance with the
Part L of Building Regulations (England /Wales &
Northern Ireland) — Domestic & Non-domestic
Heating, Cooling & Ventilation Guide.

Pipe-work insulated with the appropriate insulation
thicknesses shown in this standard is eligible for
consideration under the ECA (Enhanced Capital
Allowances) Scheme.

The standard itself is intended to cover a range of
thermal insulating materials that can be used in
these applications. This particular booklet shows the
prescribed thicknesses of Paroc Stone Wool
Insulation that Paroc Stone Wool Insulation that
should be used to conform to this standard.

It should be recognised that BS5422 is not
a prescriptive document and there may be several
reasons why insulation of such equipment as
described above is required. The criteria involved in
any particular case may not conform exactly to those
shown in the tables and specifiers should take care
to interpret the information accordingly. Please refer
to our “Multi-Layer Pipe Section Solutions” guide for
more information when fitting more than a single
layer of pipe section insulation (available on
www.paroc.co.uk).

Emissivity of a Surface

The surface in question is that of the material which is
used to cover the insulation at the time of installation.
Some insulation products may require no additional
covering in which case the surface emissivity is that
of the insulation or its "as supplied” covering
(eg Aluminium foil).

Emissivity is a dimension-less number & is defined as the
ratio of energy radiated from a material’s surface to that
radiated from a "blackbody” (a perfect emitter with
e value = 1) under the same conditions. The emissivity
depends not only on the material itself but the nature of
the surface (smooth or rough, clean or oxidised
(if a metal) — for example). It is also somewnhat
temperature dependent. It is necessary to have some
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information of surface emissivity when doing Heat
Transfer Calculations.

In general terms, typically clean metallic surfaces have
low emissivity (e) values and are lower the more
polished the surface. Other surface materials -
eg cloths, plastics will typically have higher e values.
For any particular combination of pipe size, operating
temperature & ambient conditions, a low emissivity
surface will result in a higher surface temperature than
if a high emissivity covering was used. This difference
in surface temperature can be significant. On the other
hand the difference in the actual heat loss is not so
dependent on this surface emissivity. It can be slightly
reduced when a low emissivity surface is used but the
heat loss itself is much more dependent on the "thermal
resistance” of the insulating layer.

Surface emissivity (€) table

Aluminium, bright 0.05
Aluminium, oxidized 0.13

Aluminium foil, bright reinforced 0.05
Aluminium foil, polyester faced reinforced 0.40
Alu-zinc 0.18

Austenitic steel 0.15

Brass, dull tarnished 0.61

Brass, unoxidized 0.035
Cast iron (and iron) 0.35
Cast iron, rusted and oxidized 0.65
Chrome, polished 0.10

Cloth 0.90
Copper, commercial scoured to a shine 0.07
Copper, oxidized 0.70

Copper, polished 0.02
Fire brick 0.75
Galvanised steel, blank 0.26
Galvanised steel, dusty 0.44
Paint, black 0.95
Paint, other colours 0.90
Paint, white 0.85
Paint, aluminium weathered 0.55
Paint, aluminium new 0.30
Roofing felt 0.94
Rubber black 0.95
Rubber, grey 0.85
Steel 0.35
Steel, black painted 0.90
Steel, oxidized 0.80
White lacquer 0.95

Note 1: The above values provide a useful guide to surface
emissivity. However, it should be noted that the emissivity
of a material varies with temperature and surface finishes.
Therefore, the precise emissivity should be ascertained
where a high degree of accuracy is required.
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TABLE 6
ACC. BS5422:2009

Minimum insulation thickness for chilled and cold water steel pipes to control condensation on a high emissivity
outer surface (0.9) with an ambient temperature of +25 °C and a relative humidity of 80%

PAROC Hvac Section
PAROC Pro Section 100

Outside diameter Temperature of the content (°C)
on which insulation
has been based (mm) Thickness of insulation (mm)
17,2 20 20 20
21,3 20 20 20
26,9 20 20 20
33,7 20 20 20
42,4 20 20 20
48,3 20 20 25
60,3 20 20 25
76,1 20 20 25
88,9 20 20 25
114,3 25 25 30
139,7 25 25 30
168,3 25 25 30
219,1 30 30 30
273,0 30 30 30
323,9 30 30 30
355,6 30 30 30
406,4 30 30 30
457,0 30 30 30
508,0 30 30 30
610,0 40 40 40

NOTE 1: Thicknesses given are calculated specifically against the criteria noted in the table. These thicknesses may not satisfy
other design requirements. In situations where the ambient air temperature is greater than 25 °C and/or the relative
humidity exceeds 80%, these thicknesses will not be sufficient to control condensation.

NOTE 2: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.

NOTE 3: Thicknesses can be interpolated for copper pipe sizes, and if necessary verified with Technical Support.
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TABLE 8
ACC. BS5422:2009

Minimum insulation thickness for chilled and cold water steel pipes to control condensation on a low
emissivity outer surface (0.05) with an ambient temperature of +25 °C and a relative humidity of 80%

PAROC Hvac Section
PAROC Pro Section 100

Outside diameter Temperature of the content (°C)
on which insulation
has been based (mm) Thickness of insulation (mm)
17,2 20 30 30
21,3 20 30 40
26,9 25 30 40
33,7 25 30 40
42,4 30 40 40
48,3 30 40 50
60,3 30 40 50
76,1 30 40 50
88,9 30 40 50
114,3 40 50 60
139,7 40 50 60
168,3 40 50 60
219,1 40 60 70
273,0 40 60 70
323,9 50 60 80
355,6 50 70 80
406,4 50 70 80
457,0 50 70 90
508,0 50 70 90
610,0 60 70 90

NOTE 1: Thicknesses given are calculated specifically against the criteria noted in the table. These thicknesses may not satisfy
other design requirements. In situations where the ambient air temperature is greater than 25 °C and/or the relative
humidity exceeds 80%, these thicknesses will not be sufficient to control condensation.

NOTE 2: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.

NOTE 3: Thicknesses can be interpolated for copper pipe sizes, and if necessary verified with Technical Support.
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TABLE 10
ACC. BS5422:2009

Indicative thickness of insulation for cooled and chilled water systems to control heat gain — Low emissivity
outer surfaces e = 0.05

PAROC Hvac Section
PAROC Pro Section 100

Temperature of the content (°C)

Outside diameter of

insulation thickness

has been based Thickness Maximum Thickness Maximum Thickness Maximum
of insulation permissible of insulation permissible of insulation permissible
heat gain heat gain heat gain
(mm) (mm) (W/m) (mm) (W/m) (mm) (W/m)
17.2 20 2.48 20 297 25 3.47
21.3 20 2.72 20 3.27 25 3.81
26.9 20 3.05 25 3.58 25 418
33.7 20 3.41 25 4.01 30 4.60
42.4 20 3.86 25 4.53 30 5.11
48.3 20 411 25 4.82 30 5.45
60.3 20 478 25 5.48 40 6.17
76.1 25 5.51 30 6.30 40 6.70
88.9 25 6.17 30 6.90 40 777
114.3 25 7.28 30 8.31 40 9.15
139.7 25 8.52 30 9.49 40 10.45
168.3 25 9.89 30 10.97 40 11.86
219.1 30 12.27 30 13.57 40 14.61
273.0 30 14.74 40 16.28 40 17.48

NOTE 1: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal pipe at t °C in still air at 25 °C, emissivity of outer surface of insulated system as specified.

NOTE 2: Thicknesses derived solely against the criteria noted in this table may not necessarily satisfy other design requirements
such as control of condensation.

NOTE 3: Heat gain relates to the specified thickness and temperature.

NOTE 4: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.
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TABLE 11
ACC. BS5422:2009

Indicative thickness of insulation for cooled and chilled water systems to control heat gain — High emissivity
outer surfaces e =0.9

PAROC Hvac Section
PAROC Pro Section 100

Temperature of the content (°C)

Outside diameter of

insulation thickness

has been based Thickness Heat Gain Thickness Heat Gain Thickness Heat Gain
(mm) of |rzrsnurlr?)t|on (W/m) of |rzrsnurlr?)t|on wm) of |rzrsnurI:t|on (W/m)
17.2 20 2.48 25 297 25 3.47
21.3 20 272 25 3.27 30 3.81
26.9 25 3.05 25 3.58 30 418
33.7 25 3.41 30 4.01 40 4.60
42.4 25 3.86 30 4.53 40 511
48.3 25 411 30 4.82 40 5.45
60.3 25 478 40 5.48 40 6.17
76.1 25 5.51 40 6.30 40 6.70
88.9 30 6.17 40 6.90 40 7.77
114.3 30 7.28 40 8.31 50 9.15
139.7 30 8.52 40 9.49 50 10.45
168.3 30 9.89 40 10.97 50 11.86
219.1 30 12.27 40 13.57 50 14.61
273.0 30 14.74 40 16.28 50 17.48

NOTE 1: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal pipe at t °C in still air at 25 °C, emissivity of outer surface of insulated system as specified.

NOTE 2: Thicknesses derived solely against the criteria noted in this table may not necessarily satisfy other design requirements
such as control of condensation.
NOTE 3: Heat gain relates to the specified thickness and temperature.

NOTE 4: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.
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TABLE 12
ACC. BS5422:2009

Minimum insulation thickness for condensation control on ductwork carrying chilled air in ambient conditions:
horizontal duct in still air 25°C, relative humidity 80%, dewpoint temperature 21.3 °C

Icerock Ductwrap
Icerock Ductslab

Emissivity
Minimum air temperature
inside the duct o005 | o044 | 0%
(°C) Thickness of insulation (mm)
15 25 25 25
10 50 25 25
70 40 25
90 50 30
PAROC Hvac Mat, PAROC Hvac Slab
Emissivity
Minimum air temperature
inside the duct o005 | o044 | 0%
(°c) Thickness of insulation (mm)
15 30 30 30
10 50 30 30
70 40 30
0 90 50 30
PAROC Pro Lamella Mat
Emissivity
Minimum air temperature
inside the duct o005 | o044 | 0%
(°c) Thickness of insulation (mm)
15 30 25 25
10 50 30 25
80 40 25
0 90 50 30

NOTE 1: Thicknesses given are calculated in accordance with BS EN ISO 12241:1998 based on 0.6 m vertical flat surface of
rectangular duct but are also adequate for horizontal surfaces.

NOTE 2: Thicknesses given are calculated specifically against the criteria noted in the table. These thicknesses may not satisfy
other design requirements.

NOTE 3: Refer to Annex B, Table B.1 for surface emissivities of common finishing materials. In situations where the ambient air
temperature is greater than 25 °C and/or the relative humidity exceeds 80%, these thicknesses will not be sufficient to
control condensation.
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TABLE 13 - ACC. BS5422:2009

Indicative thickness of insulation for ductwork carrying warm air to control heat loss

Icerock Ductwrap, Icerock Ductslab
Emissivity
0.05 0.44 0.90

Max Heat Loss 16.34 W/m?
Thickness of insulation (mm)

Paroc Hvac Mat, Paroc Hvac Slab, Paroc Pro Lamella Mat
Emissivity
0.05 0.44 0.90

Max Heat Loss 16.34 W/m?
Thickness of insulation (mm)

40 (50 Lamella) s | s

NOTE 1: Heat loss relates to the specified thickness and temperature.

NOTE 2: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal duct at 35 °C, with 600 mm vertical sidewall in still air at 15 °C, emissivity of outer surface of
insulated system as specified.

TABLE 14 - ACC. BS5422:2009

Indicative thickness of insulation for chilled and dual-purpose ducting to control heat transfer

Icerock Ductwrap, Icerock Ductslab
Emissivity
0.05 0.44 0.90

Max Heat Gain 6.45 W/m?2
Thickness of insulation (mm)

Paroc Hvac Mat, Paroc Hvac Slab
Emissivity
0.05 0.44 0.90

Max Heat Gain 6.45 W/m?
Thickness of insulation (mm)

e |/ 7o |/ 70 |

Paroc Pro Lamella Mat
Emissivity
0.05 0.44 0.90

Max Heat Gain 6.45 W/m?
Thickness of insulation (mm)

7o /. 7o | s

NOTE 1: Heat loss relates to the specified thickness and temperature.

NOTE 2: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized assump-
tions: horizontal duct at 13 °C, with 600 mm vertical sidewall in still air at 25 °C, emissivity of outer surface of insulated
system as specified.

NOTE 3: Thicknesses derived solely against the criteria noted in this table may not necessarily satisfy other design requirements
such as control of condensation.available thickness for that pipe size.
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TABLE 15
ACC. BS5422:2009

Indicative thickness of insulation for non-domestic heating services to control heat loss — Low emissivity
outer surfaces e = 0.05

PAROC Hvac Section
PAROC Pro Section 100

Outside Temperature of the content (°C)

steel pipe on 75

which insulation

thickness has Thickness of Max Thickness of Max Thickness of Max
been based insulation heat loss insulation heat loss insulation heat loss

(mm) (mm) (W/m) (mm) (W/m) (mm) (W/m)
17.2 20 8.90 20 13.34 20 17.92
21.3 30 9.28 30 13.56 25 18.32
26.9 30 10.06 40 13.83 40 18.70
33.7 40 11.07 50 14.39 50 19.02
42.4 40 12.30 50 15.66 60 19.25
48.3 40 12.94 50 16.67 60 2017
60.3 40 14.45 50 18.25 70 21.96
76.1 50 16.35 60 20.42 70 24.21
88.9 50 17.91 60 22.09 70 25.99
114.3 50 20.77 60 25.31 80 29.32
139.7 50 23.71 70 28.23 80 32.47
168.3 50 26.89 70 31.61 100 36.04
219.1 50 32.54 70 37.66 100 4216
273.0 50 38.83 70 43.72 100 48.48

NOTE 1: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal pipe in still air at 15 °C at t °C, emissivity of outer surface of insulated system as specified.

NOTE 2: Heat loss relates to the specified thickness and temperature.

NOTE 3: The thicknesses in this table are applicable to pipes serving commercial solar hot water panels.

NOTE 4: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically available
thickness for that pipe size.

10
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TABLE 16
ACC. BS5422:2009

Indicative thickness of insulation for non-domestic heating services to control heat loss — High emissivity
outer surfaces e = 0.9

PAROC Hvac Section
PAROC Pro Section 100

Outside Temperature of the content (°C)
terreon IR D
steel pipe on
Whi.Ch insulation  Thijckness of Max Thickness of Max Thickness of Max
thickness has insulation heat loss insulation heat loss insulation heat loss
been based (mm) (W/m) (mm) (W/m) (mm) (W/m)
(mm)
17.2 30 8.90 30 13.34 30 17.92
21.3 40 9.28 40 13.56 40 18.32
26.9 40 10.06 40 13.83 40 18.70
33.7 40 11.07 50 14.39 50 19.02
42.4 40 12.30 50 15.66 60 19.25
48.3 50 12.94 60 16.67 70 20.17
60.3 50 14.45 60 18.25 70 21.96
76.1 50 16.35 60 20.42 80 24.21
88.9 50 17.91 70 22.09 80 25.99
114.3 50 20.77 70 25.31 80 29.32
139.7 50 23.71 70 28.23 100 32.47
168.3 60 26.89 70 31.61 100 36.04
219.1 60 32.54 80 37.66 100 4216
273.0 60 38.83 80 43.72 100 48.48

NOTE 1: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal pipe in still air at 15 °C at t °C, emissivity of outer surface of insulated system as specified.

NOTE 2: Heat loss relates to the specified thickness and temperature.

NOTE 3: The thicknesses in this table are applicable to pipes serving commercial solar hot water panels.

NOTE 4: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically available
thickness for that pipe size.

11
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TABLE 17
ACC. BS5422:2009

Indicative thickness of insulation for non-domestic hot water service areas to control heat loss — Low
emissivity outer surfaces e = 0.05

PAROC Hvac Section
PAROC Pro Section 100

Outside diameter of steel pipe Thickness Maximum Permissible
on which insulation thickness of insulation Heat loss
has been based (mm) (mm) (W/m)
17.2 25 6.60
21.3 25 713
26.9 30 7.83
337 30 8.62
42.4 30 9.72
48.3 40 10.21
60.3 40 11.57
76.1 40 13.09
88.9 40 14.58
114.3 40 17.20
139.7 40 19.65
168.3 40 22.31
219.1 40 27.52
273.0 40 32.40

NOTE 1: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal pipe at 60 °C in still air at 15 °C, emissivity of outer surface of insulated system as specified.

NOTE 2: Heat loss relates to the specified thickness and temperature.

NOTE 3: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.

12
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TABLE 18
ACC. BS5422:2009

Indicative thickness of insulation for non-domestic hot water service areas to control heat loss — High
emissivity outer surfaces e = 0.9

PAROC Hvac Section
PAROC Pro Section 100

Outside diameter of steel pipe Thickness Maximum Permissible
on which insulation thickness of insulation Heat loss
has been based (mm) (mm) (W/m)
17.2 25 6.60
21.3 30 713
26.9 40 7.83
337 40 8.62
42.4 40 9.72
48.3 40 10.21
60.3 40 11.57
76.1 40 13.09
88.9 40 14.58
114.3 50 17.20
139.7 50 19.65
168.3 50 22.31
219.1 50 27.52
273.0 50 32.40

NOTE 1: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal pipe at 60 °C in still air at 15 °C, emissivity of outer surface of insulated system as specified.

NOTE 2: Heat loss relates to the specified thickness and temperature.

NOTE 3: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.

13
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TABLE 19 - ACC. BS5422:2009

Indicative thickness of insulation for domestic hot water systems having low emissivity outer surfaces e = 0.05

PAROC Hvac Section
PAROC Pro Section 100

Outside diameter of steel pipe Thickness Maximum Permissible
on which insulation thickness has of insulation Heat loss

been based (mm) (mm) (W/m)

10.0 - 7.23
12.0 20 7.35
15.0 20 7.89
22.0 20 9.12
28.0 20 10.07
35.0 20 11.08
42.0 20 12.19
54.0 25 1412

TABLE 20 - ACC. BS5422:2009

Indicative thickness of insulation for domestic hot water systems having high emissivity outer surfaces e = 0.9

PAROC Hvac Section
PAROC Pro Section 100

Outside diameter of steel pipe Thickness Maximum Permissible
on which insulation thickness has of insulation Heat loss

been based (mm) (mm) (W/m)

10.0 - 7.23
12.0 20 7.35
15.0 20 7.89
22.0 20 9.12
28.0 20 10.07
35.0 25 11.08
42.0 25 12.19
54.0 25 1412

NOTE 1: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal pipe at 60 °C in still air at 15 °C, emissivity of outer surface of insulated system as specified.

NOTE 2: Heat loss relates to the specified thickness and temperature.

NOTE 3: This table is applicable to pipes serving solar hot water panels.

NOTE 4: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.
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TABLE 21
ACC. BS5422:2009

Minimum insulation thickness for process pipework and equipment to control heat loss

PAROC Pro Section 100
PAROC Pro Section 140

Hot face temperature (°C)

WS oo | 200 | 300 | 400 | 500 | 600 | 700 |

diameter - c - - - - -
of steel RS RS © ° RS RS ©
; = ® = ” = 0 = ® © ® = 0 = 0
Wweh 26z & z & 7z & 7z & 7z & 7 8
insulati S E SE CF BE CF BE CF BE CF BWE CF BE LCFE BTE
meulation e £ s og P O P3 SE 23S C%g £S 9 P Sg 23
hasbeen g — = 9= = 9= = 9= = 9= = 9= = 9= =
based Q é Q é Q é Q (>é Q é Q é Q é
g p= g = £ = £ = g p= g s £ =
(mm) © © © < © © ©
M = = = M = =
— ~ ~ — = ~ -
17.2 30 1279 40 2867 60 4712 70 69.08 90 96.08 110 12693 120 163.60
21.3 30 1404 50 3072 60 5054 80 7410 90 103.00 110 13540 120 174.50
26.9 30 1542 50 3373 70 5497 80 80.06 100 11072 110 14558 130 186.90
337 40 1725 50 3711 70 5990 80 8716 100 119.80 120 15677 130 201.20
42.4 40 1915 60 4076 70 6579 90 9505 110 130.57 120 170,00 140 217.30
483 40 2042 60 4324 70 6942 90 9966 110 13695 130 178.30 140 227.80
60.3 40 2317 60 4844 80 7666 100 10991 110 14928 130 19430 150 247.20
76.1 40 2621 60 5420 80 8508 100 12121 120 164.62 140 21322 160 270.20
88.9 40 2873 60 5866 80 9202 100 13015 120 176.67 140 22769 160 288.40
114.3 40 3389 70 6725 90 10455 110 146.83 130 19817 150 25418 180 320.70
139.7 40 3874 70 7574 90 11662 110 163.60 130 21823 160 279.81 180 351.40
168.3 50 4399 70 8485 90 12946 120 180.38 140 240.54 160 30553 190 383.80
219.1 50 5338 70 10124 100 15270 120 20959 140 27777 180 35096 200 437.20
273.0 50 6287 80 11764 100 17573 130 23940 150 31535 190 38692 200 49510

Please refer to our “Multi-Layer Pipe Section Solutions” guide for more information when fitting more than a single layer of pipe
section insulation (available on www.paroc.co.uk).

NOTE 1: Insulation thicknesses in this table have been calculated according to BS EN ISO 12241:1998 using standardized
assumptions: horizontal pipe in still air at 20 °C. Surface emissivity corresponding to outer surface specified.

NOTE 2: Maximum heat loss values for intermediate operating temperatures may be deducted by interpolation.

NOTE 3: Heat loss measured in Watts per metre (W/m) relates to the specified thickness and temperature.

NOTE 4: The thermal conductivity of insulation materials increases with mean temperature and for any given material. The use of
a different thermal conductivity can be required for each operating temperature.

NOTE 5: These thicknesses may not satisfy other design requirements, in particular those for control of surface temperature
(see Table 22, Table 23 and Table 24).

NOTE 6: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.

15
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TABLE 22
ACC. BS5422:2009

Minimum insulation thickness to control the surface temperature of a non-metallic surface with a surface
emissivity of 0.9 and design cold face temperature of 59 °C

PAROC Pro Section 100
PAROC Pro Section 140

Outside Temperature of the content (°C)
SPobUetw 0 | 200 | 300 | 400 | 500 | 600 | 700 |

(mm) Thickness of insulation (mm)
17.2 20 20 20 30 40 50 70
21.3 20 20 20 30 40 60 70
26.9 20 20 20 30 50 60 80
33.7 20 20 25 40 50 60 80
42.4 20 20 25 40 50 70 90
48.3 20 20 25 40 50 70 90
60.3 20 20 25 40 60 70 90
76.1 20 20 25 40 60 80 100
88.9 20 20 30 40 60 80 100
101.6 20 20 30 50 60 80 110
114.3 25 25 30 50 60 90 110
139.7 25 25 30 50 70 90 110
168.3 25 25 30 50 70 90 120
2191 30 30 40 50 70 100 130
2445 30 30 40 50 80 100 130
273.0 30 30 40 60 80 100 130
323.9 30 30 40 60 80 110 140
355.6 30 30 40 60 80 110 140
406.4 30 30 40 60 80 110 140
457.0 30 30 40 60 90 110 150
508.0 30 30 40 60 90 120 150
610.0 40 40 40 60 90 120 160
Flat surfaces 20 20 30 50 70 100 140

NOTE 1: Thicknesses given are calculated specifically against the criteria noted in the table. These thicknesses may not satisfy
other design requirements.

NOTE 2: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.

NOTE 3: Slabs, mats, etc are available for flat surfaces
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TABLE 23
ACC. BS5422:2009

Minimum insulation thickness to control the surface temperature of a metallic surface with a surface

emissivity of 0.05 and design cold face temperature of 50 °C

PAROC Pro Section 100

PAROC Pro Section 140

Outside
diameter
of steel pipe
(mm)

17.2
21.3
26.9
33.7
42.4
48.3
60.3
76.1
88.9
101.6
114.3
139.7
168.3
2191
2445
273.0
323.9
355.6
406.4
457.0
508.0
610.0

Flat surfaces

Please refer to our “Multi-Layer Pipe Section Solutions” guide for more information when fitting more than a single layer of pipe
section insulation (available on www.paroc.co.uk).

NOTE 1: Thicknesses given are calculated specifically against the criteria noted in the table. These thicknesses may not satisfy
other design requirements.

oo | 20 | 30 | 40 | 500 | 600 | 700

20
20
20
20
20
20
20
20
20
20
25
25
25
30
30
30
30
30
30
30
30
40
20

25
25
25
30
30
30
40
40
40
40
40
50
50
50
50
50
60
60
60
60
60
70
40

A Guide to PAROC Stone Wool Thicknesses

Temperature of the content (°C)

Thickness of insulation (mm)

40
50
50
50
60
60
60
70
70
70
80
80
90
90
100
100
100
110
110
110
120
120
80

70

70

80

80

90

90

100
100
110
110
120
120
130
140
150
150
160
160
180
180
190
200
120

100
100
110
120
120
130
140
150
150
160
170
180
190
210
220
220
230
240
250
260
270
280
200

130
140
150
160
170
180
190
220
220
220
230
250
260
280
300
300
320
330
340
350
370
390
300

180
200
200
220
230
240
250
270
280
290
300
320
340
370
380
390
410
430
450
460
480
500
400

NOTE 2: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.

NOTE 3: Slabs, mats, etc are available for flat surfaces
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A Guide to PAROC Stone Wool Thicknesses

TABLE 24
ACC. BS5422:2009

Minimum insulation thickness to control the surface temperature of a non-metallic surface with a surface
emissivity of 0.90 and design cold face temperature of 50 °C

PAROC Pro Section 100
PAROC Pro Section 140

Outside Temperature of the content (°C)
Wl 00 | 20 | s | w0 | so | e | 7o

(mm) Thickness of insulation (mm)
17.2 20 20 25 40 50 70 90
21.3 20 20 25 40 60 70 90
26.9 20 20 30 40 60 80 100
33.7 20 20 30 50 60 80 100
42.4 20 20 30 50 70 90 110
48.3 20 20 30 50 70 90 110
60.3 20 20 40 50 70 90 120
76.1 20 20 40 60 80 100 130
88.9 20 20 40 60 80 100 130
101.6 20 20 40 60 80 110 140
114.3 25 25 40 60 80 110 140
139.7 25 25 40 60 90 120 150
168.3 25 25 40 70 90 120 150
219.1 30 30 50 70 100 130 160
2445 30 30 50 70 100 130 170
273.0 30 30 50 70 100 130 180
323.9 30 30 50 70 100 140 180
355.6 30 30 50 80 110 140 190
406.4 30 30 50 80 110 150 190
457.0 30 30 50 80 110 150 200
508.0 30 30 50 80 110 150 200
610.0 40 40 50 80 120 160 210
Flat surfaces 20 30 40 70 100 140 210

Please refer to our “Multi-Layer Pipe Section Solutions” guide for more information when fitting more than a single layer of pipe
section insulation (available on www.paroc.co.uk).

NOTE 1: Thicknesses given are calculated specifically against the criteria noted in the table. These thicknesses may not satisfy
other design requirements.

NOTE 2: Actual thickness required may be lower than shown in table, however the thickness shown is the nearest practically
available thickness for that pipe size.

NOTE 3: Slabs, mats, etc are available for flat surfaces
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TABLE 25

ACC. BS5422:2009

Heat loss from bare surfaces calculated in accordance with BS EN ISO 12241:1998 (black steel pipes)

Outside
diameter
of steel

pipe (mm)
12.0
15.0
17.2
21.3
22.0
26.9
28.0
33.7
42.0
42.4
48.3
54.0
60.3
67.0
76.1
80.0
88.9
101.6
108.0
114.3
139.7
168.3
219.1
273.0
323.9

Flat
surfaces

| 50 | 100 | 150 | 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 |

17
20
23
27
28
33
35
41
49
50
56
61
68
74
83
87
95
107
113
119
142
167
212
258
301

285

57
69
78
93
%
114
118
139
168
169
190
209
230
253
283
295
324
365
385
405
484
571
722
880
1027

1212

110
133
150
180
186
221
229
269
326
329
369
407
448
492
551
576
632
712
752
791
947
1119
1419
1731
2021

2405

A Guide to PAROC Stone Wool Thicknesses

Operating temperature (°C)

Heat loss (W/m for pipes and W/m? for flat surfaces)

176
214
241
290
299
356
369
435
528
532
598
660
728
800
896
938
1031
1162
1228
1292
1549
1833
2330
2848
3331

3949

257
313
353
427
439
525
544
641
781
788
885
979
1081
1188
1333
1395
1535
1733
1832
1929
2316
2746
3498
4283
5016

5897

356
435
491
594
611
732
759
897
1094
1104
1242
1374
1519
1672
1878
1966
2165
2447
2588
2726
3279
3894
4971
6098
7151

8317

476
582
658
798
821
985
1022
1209
1478
1491
1679
1860
2058
2268
2550
2670
2943
3330
3523
3714
4474
5321
6806
8362
10254

11286

620
758
859
1043
1074
1291
1340
1588
1944
1961
2212
2452
2715
2994
3370
3530
3894
4410
4668
4922
5939
7072
9063
11152
13667

14890

791
969
1099
1337
1378
1658
1721
2042
2505
2527
2853
3165
3508
3871
4360
4569
5044
5718
6056
6387
7716
9200
11809
14550
17813

19226

993
1220
1384
1687
1738
2095
2175
2585
3175
3203
3619
4018
4456
4921
5548
5815
6424
7287
7721
8147
9853
11760
15117
18647
22798

24396

1231
1514
1720
2099
2164
2611
271
3226
3968
4004
4527
5029
5582
6167
6958
7298
8064
9155
9703
10241
12399
14812
19065
24221
28737

30515

1509
1859
2113
2583
2662
3217
3341
3979
4901
4945
5595
6220
6908
7636
8621
9041
9998
11358
12042
12713
15406
18420
23736
30135
35754

37700

1832
2260
2571
3146
3243
3923
4075
4859
5990
6045
6843
7612
8458
9354
10566
11084
12263
13940
14782
15609
18932
22653
29220
37067
43978

46081

2206
2723
3100
3798
3916
4742
4926
5878
7254
7320
8292
9228
10258
11350
12827
13459
14897
16942
17969
18979
23036
27582
35609
45134
53549

55794
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@ PAROC® stands for energy-efficient and fire safe insulation solutions of stone wool

@ for new and renovated buildings, marine and offshore, acoustics and other industrial
applications. Behind those products, there is an 80-year history of stone wool production
knowhow backed with technical insulation expertise and innovation.

DURABLE

w Building Insulation offering covers a wide range of products and solutions for all
traditional building insulation. The building insulation products are mainly used for

%@ the thermal, fire and sound insulation of exterior walls, roofs, floors and basements,

intermediate floors and partitions. Sound absorbing ceilings and wall panels for interior

REUSABLE
acoustic control, as well as industrial noise control products, are available in the range.

ZEN Technical Insulation offering includes thermal, fire and sound insulation in HVAC

i systems, industrial processes and pipework, industrial equipment as well as shipbuilding
N\l 7 and offshore industry.
SOUND
REDUCING For more information please visit www.paroc.co.uk
FIRE PROOF

~0O
oOO
MOISTURE
PROOF

SAFE

=55 7]

+

ENERGY
EFFICIENT

Technical information contained herein is furnished without charge or obligation and is given
and accepted at recipient’s sole risk. Because conditions of use may vary and are beyond

our control, Paroc makes no representation about, and is not responsible or liable for the
accuracy or reliability of data associated with particular uses of any product described herein.
Paroc reserves the right to modify this document without prior notice.
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