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Standarder far varlden att fungera

SIS (Swedish Standards Institute) &r en fristaende ideell férening med medlemmar fran bade privat och offentlig
sektor. Vi &r en del av det europeiska och globala nédtverk som utarbetar internationella standarder. Standarder &r
dokumenterad kunskap utvecklad av framstaende aktérer inom industri, ndringsliv och samhélle och befrdmjar
handel éver grénser, bidrar till att processer och produkter blir sékrare samt effektiviserar din verksamhet.

Delta och paverka

Som medlem i SIS har du méjlighet att paverka framtida standarder inom ditt omrade
pa nationell, europeisk och global niva. Du far samtidigt tillgang till tidig information om
utvecklingen inom din bransch.

Ta del av det fardiga arbetet

Vi erbjuder vara kunder allt som rér standarder och deras tillampning. Hos oss kan du kdpa
alla publikationer du behdver — allt fran enskilda standarder, tekniska rapporter och standard-
paket till handbdcker och onlinetjanster. Genom var webbtjénst e-nav far du tillgang till
ett lattnavigerat bibliotek dar alla standarder som ar aktuella for ditt féretag finns tillgangliga.
Standarder och handbdcker ar kallor till kunskap. Vi saljer dem.

Utveckla din kompetens och lyckas battre i ditt arbete

Hos SIS kan du ga dppna eller féretagsinterna utbildningar kring innehall och tillampning
av standarder. Genom var narhet till den internationella utvecklingen och ISO far du ratt
kunskap i ratt tid, direkt fran kallan. Med var kunskap om standarders méjligheter hjalper
vi vara kunder att skapa verklig nytta och Id6nsamhet i sina verksamheter.

Ve

Vill du veta mer om SIS eller hur standarder kan effektivisera din verksamhet ar
du vialkommen in pa www.sis.se eller ta kontakt med oss pa tel 08-555 523 00.

Standards make the world go round

SIS (Swedish Standards Institute) is an independent non-profit organisation with members from both the private

and public sectors. We are part of the European and global network that draws up international standards. Standards
consist of documented knowledge developed by prominent actors within the industry, business world and society.
They promote cross-border trade, they help to make processes and products safer and they streamline your
organisation.

Take part and have influence

As a member of SIS you will have the possibility to participate in standardization activities
on national, European and global level. The membership in SIS will give you the opportunity
to influence future standards and gain access to early stage information about developments
within your field.

Get to know the finished work

We offer our customers everything in connection with standards and their application. You
can purchase all the publications you need from us - everything from individual standards,
technical reports and standard packages through to manuals and online services. Our web
service e-nav gives you access to an easy-to-navigate library where all standards that are
relevant to your company are available. Standards and manuals are sources of knowledge.
We sell them.

@@

Increase understanding and improve perception

With SIS you can undergo either shared or in-house training in the content and application
of standards. Thanks to our proximity to international development and ISO you receive

the right knowledge at the right time, direct from the source. With our knowledge about the
potential of standards, we assist our customers in creating tangible benefit and profitability
in their organisations.

If you want to know more about SIS, or how standards can streamline your
organisation, please visit www.sis.se or contact us on phone +46 (0)8-555 523 00
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Europastandarden EN 12664:2001 géller som svensk standard. Detta dokument innehaller den officiella
engelska versionen av EN 12664:2001.

Denna standard ersatter SS 24211, utgava 1.
The European Standard EN 12664:2001 has the status of a Swedish Standard. This document contains the
official English version of EN 12664:2001.

This standard supersedes the Swedish Standard SS 24211 edition 1.

© Copyright/Upphovsratten till denna produkt tillhor SIS, Swedish Standards Institute, Stockholm, Sverige. Anvand-
ningen av denna produkt regleras av slutanvandarlicensen som aterfinns i denna produkt, se standardens sista sidor.

© Copyright SIS, Swedish Standards Institute, Stockholm, Sweden. All rights reserved. The use of this product is
governed by the end-user licence for this product. You will find the licence in the end of this document.

Upplysningar om sakinnehallet i standarden ldmnas av SIS, Swedish Standards Institute, telefon 08-555 520 00.
Standarder kan bestéllas hos SIS Férlag AB som &ven ldmnar allménna upplysningar om svensk och utlédndsk standard.

Information about the content of the standard is available from the Swedish Standards Institute (SIS),
telephone +46 8 555 520 00. Standards may be ordered from SIS Férlag AB, who can also provide general
information about Swedish and foreign standards.

Har du synpunkter pa innehéllet i den har standarden, vill du delta i ett kommande revideringsarbete eller
vara med och ta fram andra standarder inom omradet? Ga in pa www.sis.se - dar hittar du mer information.
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Foreword

This European Standard has been prepared by Technical Committee CEN/TC 89 "Thermal
performance of buildings and building components”, the secretariat of which is held by SIS.

This European Standard shall be given the status of a national standard, either by publication of
an identical text or by endorsement, at the latest by July 2001, and conflicting national standards
shall be withdrawn at the latest by December 2001.

This document is one of a series of standards on thermal test methods which support product
standards for building materials.

The annexes A, B, C, D and E are normative. The annexes F and G are informative.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of
the following countries are bound to implement this European Standard: Austria, Belgium, Czech
Republic, Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and the United Kingdom.
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Introduction

Steady state heat transfer properties may be measured by a number of standardized test methods:
the choice of the most appropriate method depends on specimen characteristics. This standard
covers the guarded hot plate and the heat flow meter methods only.

For routine testing, the operator of these two methods needs only this standard and the relevant
product standard, which may impose additional requirements related to specimen preparation or
testing conditions.

Detailed requirements for measurements in any testing condition of thermal resistance of any
compatible plane specimen are given:

- for the guarded hot plate method, in ISO 8302:1991 and EN 1946-2:1999;
- for the heat flow meter method, in ISO 8301:1991 and EN 1946-3:1999.

This standard provides general information on the apparatus, all mandatory limits for the
equipment design and operation, and the specification of testing procedure, for dry and moist
specimens, with medium and low thermal resistance, described in relevant technical
specifications (e.g. a European product standard or a European technical approval). The
information given is technically equivalent to that in ISO 8301:1991 and ISO 8302:1991, for both
these methods. It is only intended for the routine testing of specimens (within the limitations of
thickness and inhomogeneity etc. given in annex A) using equipment which has been constructed
according to 5.1 and which has already been validated according to EN 1946-3:1999 or EN 1946-
2:1999.

It also includes examples of equipment designs that meet the requirements of 5.1, so that the
assessment of the accuracy of an equipment designed accordingly does not need an error analysis
but only the equipment performance check.

Although this standard can be used for testing dry specimens of high and medium thermal
resistance, i.e. on products having a thermal resistance of not less th&K@y¥,nthe simpler
procedures of EN 12667:2001 are recommended for such specimens. Measurements on thick
products of high and medium thermal resistance are covered in EN 12939, see the Bibliography.
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1 Scope

This standard specifies principles and testing procedures for determining, by means of the
guarded hot plate or heat flow meter methods, the thermal resistance of test specimens either in
the dry state or conditioned to equilibrium with moist air, having a thermal resistance of not less
than 0,1 m-K/W and a (hygro)thermal transmissivity or thermal conductivity up to 2,0 W/(m-K).

(It is expected that the thermal resistance of most masonry specimen will be less than
0,5 n#-K/W).

NOTE 1 The lower limit for measurable thermal resistance is due to the effect of contact
thermal resistances, which require special testing techniques described in this standard.
Although this standard can be used for testing dry specimens of high and medium thermal
resistance, i.e. on products having a thermal resistance of not less thaKoyg,nthe

simpler procedures of EN 12667:2001 are recommended for such specimens.

It applies in principle to any mean test temperature, but the equipment design in annex D is
essentially intended to operate between a minimum cooling unit temperature of -100 °C and
maximum heating unit temperature of +100 °C.

NOTE 2 Limits to the mean test temperature are only imposed by the materials used in
the apparatus construction and by ancillary equipment.

It supplies additional limits for equipment performance and test conditions.

It does not supply general equipment design procedures, equipment error analysis, equipment
performance check or the assessment of equipment accuracy.

It supplies example designs of equipment complying with the requirements set down in this
standard.

This standard does not supply general guidance and background information (e.g. the heat transfer
property to be reported, product-dependent specimen preparations, suggested materials for
vapour-tight envelopes when testing moist specimens, procedures requiring multiple
measurements, such as those to assess the effect of specimen non-homogeneities, those to test
specimens whose thickness exceeds the apparatus capabilities, and those to assess the relevance
of the thickness effect). Due to these limitations, this standard shall only be used in conjunction
with the product standard relevant to the product to be tested.

Although intended primarily for building materials, it may also be used for specimens of any
material that conforms to the requirements specified.

It may be used for specimens made from the core material of hollow masonry units but formed
voids are not permitted in the specimen.

This standard does not cover measurements on thick products of high and medium thermal
resistance.

2 Normative references

This standard incorporates by dated or undated reference, provisions from other publications.
These normative references are cited at the appropriate places in the text and the publications are
listed hereafter. For dated references, subsequent amendments to or revisions of any of these
publications apply to this standard only when incorporated in it by amendment or revision. For
undated references the latest edition of the publication referred applies (including amendments).
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NOTE References to ISO 8301:1991 and ISO 8302:1991 do not cover the complete test
methods, but are limited to such items as equipment design and performance check, not
covered by European Standards or parts of them; references to 1SO 8301:1991 or
ISO 8302:1991 are not needed for routine testing according to this standard.

EN 1946-2:1999 Thermal performance of building products and components - Specific criteria
for the assessment of laboratories measuring heat transfer properties - Part 2:
Measurements by guarded hot plate method

EN 1946-3:1999 Thermal performance of building products and components - Specific criteria
for the assessment of laboratories measuring heat transfer properties - Part 3:
Measurements by heat flow meter method

EN 12667:2001  Thermal performance of building materials and products - Determination of
thermal resistance by means of guarded hot plate and heat flow meter
methods - Products of high and medium thermal resistance

EN ISO 7345 Thermal insulation - Physical quantities and definitions (ISO 7345:1987)

EN ISO 9288 Thermal Insulation - Heat transfer by radiation - Physical quantities and
definitions (ISO 9288:1989)
EN ISO 9346 Thermal insulation - Mass transfer - Physical quantities and definitions

(ISO 9346:1987)

ISO 8301:1991 Thermal insulation - Determination of steady-state thermal resistance and
related properties - Heat flow meter apparatus

ISO 8302:1991 Thermal insulation - Determination of steady-state thermal resistance and
related properties - Guarded hot plate apparatus

3  Definitions, symbols and units

3.1 Terms and definitions

For the purposes of this standard, the terms and definitions in EN ISO 7345, EN ISO 9288,
EN ISO 9346 apply. Most relevant definitions for the measurement of heat transfer properties on
medium and low thermal resistance products and the definition of hygrothermal transmissivity are
to be found in A.2.

3.2 Symbols and units

Symbol Quantity Unit
A metering area measured on a selected isothermal surface 2 m
Ay area of the defect m
A, area of the metering section 2m
D, moisture diffusivity m/s
E temperature difference error in non-plane specimens -
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Quantity

Fourier's number

thermal resistance

transfer factor

temperature of the warm surface of the specimen
temperature of the cold surface of the specimen
mean test temperature (usually ¢ T,)/2)

volume

moisture resistance

moisture factor

specific heat capacity

thickness; average thickness of a specimen
edge temperature ratio

heat flow meter output voltage

percent error due to phase changes

percent error due to non-uniform moisture distribution

calibration factor of the heat flow meter
multiplying factor for measured thermal resistance
density of moisture flow rate

latent enthalpy of evaporation per mass

mass (of the specimen)

density of heat flow rate

deviation of the specimen surface from a true plane
thermal resistivity

time

humidity by volume

humidity by volume at saturation

moisture content mass by volume

mean moisture content mass by volume
increments of thermal resistance

temperature difference (usually - T,)

increments of thickness

relative mass change

time interval

change in moisture content (mass by volume)
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n$
s/m
W-ai(kg-K)
J/(kg-K)
m
mV

W/(m\Am

kg/@s)
J/kg
kg
W/n
mm
K-m/W

kg/rh
kgfm
k§/m
Kkg/m
2. KW
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