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This @ent (EN 1SO 12241:2008) has been prepared by Technical Committee ISO/TC 163 "Thermal
performafce and energy use in the built environment" in collaboration with Technical Committee CEN/TC 89
“Thermal p ance of buildings and building components” the secretariat of which is held by SIS.

This Europea@ndard shall be given the status of a national standard, either by publication of an identical
text or by endorsémgnt, at the latest by December 2008, and conflicting national standards shall be withdrawn
at the latest by D er 2008.

Attention is drawn to
rights. CEN [and/or C

ssibility that some of the elements of this document may be the subject of patent
C] shall not be held responsible for identifying any or all such patent rights.

This document supersedes 0 12241:1998.

countries are bound to imple is European Standard: Austria, Belgium, Bulgaria, Cyprus, Czech
Republic, Denmark, Estonia, Fin , France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
Sweden, Switzerland and the United K&om.
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Iﬁ%uction

Metho@ating to conduction are direct mathematical derivations from Fourier's law of heat conduction, so
internatiohal consensus is purely a matter of mathematical verification. No significant difference in the
equations the member countries exists. For convection and radiation, however, there are no methods
in practical @ at are mathematically traceable to Newton’s law of cooling or the Stefan-Boltzman law of
thermal radiat&without some empirical element. For convection in particular, many different equations have
been developed ed on laboratory data. Different equations have become popular in different countries,
and no exact me re available to select between these equations.

Within the limitations Qi these methods can be applied to most types of industrial, thermal-insulation, heat-
transfer problems.

These methods do not ta 0 account the permeation of air or the transmittance of thermal radiation
through transparent media. /

*
The equations in these methoda/r uire for their solution that some system variables be known, given,
assumed or measured. In all case& accuracy of the results depends on the accuracy of the input variables.
This International Standard contains no guidelines for accurate measurement of any of the variables. However,
it does contain guides that have pro&atisfactory for estimating some of the variables for many industrial
thermal systems.

It should be noted that the steady-state calc ns are dependent on boundary conditions. Often a solution at
one set of boundary conditions is not suﬁicie@characterize a thermal system that operates in a changing
thermal environment (process equipment ope ear-round, outdoors, for example). In such cases, it is
necessary to use local weather data based on ‘averages or yearly extremes of the weather variables
(depending on the nature of the particular calculati the calculations in this International Standard.

In particular, the user should not infer from the meth f this International Standard that either insulation
quality or avoidance of dew formation can be reliably agstred based on minimal, simple measurements and
application of the basic calculation methods given here. F ost industrial heat flow surfaces, there is no
isothermal state (no one, homogeneous temperature acr surface), but rather a varying temperature
profile. This condition suggests the requirement for num calculations to properly model thermal
characteristics of any one surface. Furthermore, the heat flow t h a surface at any point is a function of
several variables that are not directly related to insulation quali ong others, these variables include
ambient temperature, movement of the air, roughness and emi@n of the heat flow surface, and the
radiation exchange with the surroundings (which often vary wide&#‘ or calculation of dew formation,
variability of the local humidity is an important factor. é/

Except inside buildings, the average temperature of the radiant backgrou Idom corresponds to the air
temperature, and measurement of background temperatures, emissivities a ure areas is beyond the
scope of this International Standard. For these reasons, neither the surface te%st re nor the temperature
difference between the surface and the air can be used as a reliable indicator ogulation performance or
avoidance of dew formation.

calculations not covered by more specific standards. In applications where it is not ¢e ary to assure
precise values of heat energy conservation or (insulated) surface temperature, or where Cyi icﬁ temperatures
for dew formation are either not approached or not a factor, these methods can be used to ¢ e heat flow
rates.

Clauses 4 and 5 of this International Standard give the methods used for in ustri&mal insulation
t

Clauses 6 and 7 of this International Standard are adaptations of the general equation for specific applications
of calculating heat flow temperature drop and freezing times in pipes and other vessels.

Annexes B and C of this International Standard are for information only.
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'I‘{\ al insulation for building equipment and industrial
in ations — Calculation rules

04
1 Scope OO

This International
equipment and indUst
Standard also gives a si

rd gives rules for the calculation of heat-transfer-related properties of building
installations, predominantly under steady-state conditions. This International
ified approach for the treatment of thermal bridges.

2 Normative refereng)( .
The following referenced docur@ are indispensable for the application of this document. For dated

references, only the edition cited™applies. For undated references, the latest edition of the referenced
document (including any amendment lies.

ISO 7345, Thermal insulation — Physical @ ytities and definitions

ISO 9346, Hygrothermal performance of buil s and building materials — Physical quantities for mass
transfer — Vocabulary :

L 2
ISO 10211, Thermal bridges in building construc Heat flows and surface temperatures — Detailed
calculations

ISO 13787, Thermal insulation products for building equipfient and industrial installations — Determination of
declared thermal conductivity 0

ISO 23993, Thermal insulation for building equipment and mz@ial installations — Determination of design
thermal conductivity

)
3 Terms, definitions and symbols /&
/(
Q

For the purposes of this document, the terms and definitions given in 1SO 7345;1SO 9346, ISO 13787 and

apply. @
L
$

3.1 Terms and definitions

© ISO 2008 - All rights reserved 1



