Thermal insulation products
for building equipment and
industrial installations —
Factory made expanded perlite
(EP) and exfoliated vermiculite
(EV) products — Specification

[
bSlo ..making excelleDoewriembst.

Document Sharing Hub

Full document details: BS EN 15501:2013


http://www.avadocuments.com/doc/bs-en-15501-2013
http://www.avadocuments.com/doc/bs-en-15501-2013

BS EN 15501:2013 BRITISH STANDARD

National foreword
This British Standard is the UK implementation of EN 15501:2013.

The UK participation in its preparation was entrusted to Technical
Committee B/540, Energy performance of materials components and
buildings.

A list of organizations represented on this committee can be
obtained on request to its secretary.

This publication does not purport to include all the necessary
provisions of a contract. Users are responsible for its correct
application.

© The British Standards Institution 2013. Published by BSI Standards
Limited 2013

ISBN 978 0 580 78884 0
1CS 91.100.60

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 April 2013.

Amendments issued since publication
Date Text affected

Documents

Document Sharing Hub

Full document details: BS EN 15501:2013


http://www.avadocuments.com/doc/bs-en-15501-2013
http://www.avadocuments.com/doc/bs-en-15501-2013

BS EN 15501:2013
EUROPEAN STANDARD EN 15501

NORME EUROPEENNE
EUROPAISCHE NORM April 2013

ICS 91.100.60

English Version

Thermal insulation products for building equipment and industrial
installations - Factory made expanded perlite (EP) and
exfoliated vermiculite (EV) products - Specification

Produits isolants thermiques pour I'équipement du batiment Warmedammestoffe fur die Haustechnik und fur
et les installations industrielles - Produits manufacturés en betriebstechnische Anlagen - WerkmaRig hergestellte
perlite expansée (EP) et en vermiculite exfoliée (EV) - Produkte aus Blahperlit (EP) und expandiertem Vermiculit
Spécification (EV) - Spezifikation

This European Standard was approved by CEN on 10 February 2013.

CEN members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN member into its own language and notified to the CEN-CENELEC Management Centre has the same
status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic, Denmark, Estonia,
Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and United
Kingdom.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2013 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 15501:2013: E
worldwide for CEN national Members.

Documents

Document Sharing Hub

Full document details: BS EN 15501:2013


http://www.avadocuments.com/doc/bs-en-15501-2013
http://www.avadocuments.com/doc/bs-en-15501-2013

BS EN 15501:2013
EN 15501:2013 (E)

Contents Page
0T =T o 5
1 85 o o - N 7
2 NOIMALiVe FEfErENCES ... s s e s e s e e s s amn e s s nnes 7
3 Terms, definitions, symbols, units and abbreviated terms........ccccccvccciimrrinncccccscerr e 8
31 Terms and definitionNs .......ccooiiiiiii s 8
3.1.1 Terms and definitions as given in EN 1SO 9229:2007).........ccccecsurururueueeeessessesesesesesesesesesesssesssssssens 8
3.1.2 Additional terms and definitioNs............cooo oo —————————— 9
3.2 Symbols, units and abbreviated terms............... e ——— 10
3.21  SymbOoIs and UNItS .....cceeiiiiiiiiiiiir i ——————— 10
3.2.2 Abbreviated termS .........cooo o ———————————————— 1
4 LR 0 LT 1T =Y 4 =Y o 1
4.1 (7= 1= - | 11
4.2 Lo T =11 =T o o Lo 1o o 1P 12
- 2 T I 4 U= 4 F= T e 4 T [T o Y7 R 12
4.2.2 Dimensions and tOIEraNCesS ..........ccccceiiiiiiiiiiiieir e 12
4.2.3 Dimensional Stability ... rnn_. 13
B S (== e T 4 T o I - 13
4.2.5 Durability characteristics.........cccviiiiniii i ————————— 13
4.3 For specific appliCations....... ..o 14
e TRy T € 7= Y- - | PR 14
4.3.2 Maximum Service teMPErature ... ms e s e anms e e e e e s nnnns 14
4.3.3  Minimum service temMPerature....... .. 14
4.3.4 Compressive stress or compressive strength ... 15
4.3.5 Trace quantities of water soluble ions and the pH value ... e 15
4.3.6  Water vapour diffusion reSiStance.........cccoccccceiiiiiiicccccecrrr s ssss e 15
4.3.7 Short term water absorption by partial immersion ..........cccociiicccirri e —————— 15
4.3.8 Dangerous SUDSLANCES .......c.cuemmmmmmmmmmmmmmmmimrmrnniererrrreerrerrrrsrrersrsssrrssrsrsrsssrsssssssssssssssssssssssnssssnssnnnnnnsnnnns 15
4.3.9 Continuous glowing COMbBUSEION.......ccociiiiiccciciii s ssmr e e s s s ssme e e e e e s s nmnnne 16
5 Test MELROAS........ooi e 16
5.1 8= T 0 o] T ' 16
5.2 {0 4 Lo 11 4o 4115 ' 16
5.3 =53 11 4 16
£ Wt B € 1Y o V- - | [ 16
5.3.2 Thermal coNAUCEIVItY.......cccceiiiiiiiiiiiir s 18
5.3.3 Maximum Service temMPEratUure ... sms e s e amn e e s s e s s mmmene e e s 19
L3020 S 3 1= T £ o I8 o =N 19
6 DeSigNation COOE ... 19
7 Evaluation of CONfOrmity........cccceiiiiiccciciiii s s e s e mmn e e e e s nnnn 20
71 (7= 1= - | 20
7.2 Initial TYPe TeSHING .....ccciiiiiiiririrrrirrissrrsss s s s s sssssssssssssssssnsssssnsnsnsnsnnnnnnnnn 20
7.3 Factory Production CONtIrol...........ccccciiimiiiiiccieeirennsssssssssss s s s s s ss s ssssse e s s s ssssssssmsssnsssssssssnsmsnenssssssssnnnns 20
8 Marking and [abelling ........ ... e 20
Annex A (normative) Factory production Control..........ccccirimmiiniimn - 21
Annex B (normative) Special conditions for the determination of organic content ..............ccccccernee 24
B.1 o ] 4 o 1o 24
B.2 Y o =T =1 (= 24
B.3 ProCOAUIE ... s s s s sssssssssssssssssssssssssssssssnsssssnsnnsnnsnsnsnsnnnnnsnsnnnnnnnnnnnnnnnnn 24
Documents
2 Document Sharing Hub

Full document details: BS EN 15501:2013


http://dx.doi.org/10.3403/30128768
http://www.avadocuments.com/doc/bs-en-15501-2013
http://www.avadocuments.com/doc/bs-en-15501-2013

BS EN 15501:2013
EN 15501:2013 (E)

B.4 Calculation and expression of reSUILS ........ccccccvcccciiiriiiccc s e mnn e e e e s 24
B.5 =52 A0 (=T o T 25
Annex C (informative) Preparation of the test specimens to measure thermal conductivity ................... 26
CA1 Preparation of the test specimens to measure thermal conductivity..........cccocomiiiiiiiiiiiccnnnnnnnees 26
C.2 Yo 1= T N 26
Annex D (informative) Product specific details for mounting and fixing for reaction to fire testing...... 27
Annex E (informative) Additional properties...........ccccconiimiinni e ———— 31
EA L1 3 7= - | 31
E.2 Coefficient of thermal eXpansSioN............ i 31
E.3 Apparent and true POFrOSItY .......cccccccccuummmmmnmnmnmmmnnnnnnnnnnnnnnsnnnnmsmsnsnsnsnsnsmsmsmsmsmsmsnsmsmsmsmsmsmsmsmnmnmsmnnnnnnnnnnns 31
E.4 AQr FIOW FeSISTANCE.....cc it r e e s s s ssne e e e e e s s s mnne e e e e sas s s nmnneeeeesnnssnnnnnnes 31
E.5 [0 LYY o T 0T oo T4 0] o1 == e Y o PR 31
E.6 Permeability t0 gases.......ccccciiiiiiiiiiiiiinss s n s nnnnnnnannnnnnnnnnnnnnnan 31
E.7 Bending strength....... .. nnnn s s nnnnnnnnnnnnnnnan 31
E.8 ApPPArent deNSItY ........cccccccemmmmmmnmnnnnnnnnnennennnnnnnnnnnnnsnsnsmsmsmsmsmsmsmsmsmsmsmsmsmsmsmsmsmsmsssmsssssssssssssssssssssssssssssses 31
Annex ZA (informative) Clauses of this European Standard addressing the provisions of the

EU Construction Products Directive ...........cccccoiioiiiiiiiiisiiiensnsnssnnsnsssssssssnsnsssnsnsnsnsssnsnsnsnsnsnnnnnnnnnns 33
ZA.1 Scope and relevant characteristiCs ..........cccciiiiicisiciss s s s nsn s s s n s s nsn s nnnnnnnnnnnnns 33
ZA.2 Procedures for attestation of conformity of factory made expanded perlite and exfoliated

VErmiCulite PrOAUCLES ......cociiiiiicccccc e e e e e e e s e s e s e e e e e e e e e s e rererereeeserereresenereneeenenenennnnnnnes 35
ZA.2.1 Systems of attestation of conformity ... ——————————— 35
ZA.2.2 EC certificate and declaration of conformity........cccccceicciimiiii s 37
ZA.3 CE Marking and labelling........ccccceiiiciiimiiiiiissscccsenessssss s ssssss e s s s s ss s smssn e s e s ssssssssmssss s sessnssssnmenenssssnssnnn 38
Bibliography ... .o s 41
Figures
Figure ZA.1 — Example of CE marking information ... 40
Tables
Table 1 — DImMeNSIONal tOIEFANCES. .........ouiiiiiiiiiieeeeeeeee ettt ettt ettt et ettt et et et et et et et e e e aeaeaaaeteteaaaaaaaaaaaeees 12
Table 2 — Levels for maximum Service tEMPEratUres .............coiocuiiiiieeee e e e e e e e e e eanrees 14
Table 3 — Levels for compressive stress at 10 % deformation or compressive strength .............cccoocciieinen. 15
Table 4 — Test methods, test specimens and CONAItIONS ........coovviiiiiiiiiiiiiiii e 17
Table A.1 — Minimum product testing freQUENCIES...........ouiiiiiiiiieeee e 21
Table A.2 — Minimum product testing frequencies for the reaction to fire characteristics .............cccccccooinii 23

Table D.1 — Product parameters for EP / EV - flat products when tested as placed on the market or in

standard test configuration of @SSEMDIIES ..o 27
Table D.2 — Installation Parameters for EP / EV - flat products as placed on the market......................ccee 28
Table D.3 — Product parameters for EP / EV - pipe insulation products, as placed on the market.................. 28
Table D.4 — Installation Parameters for EP / EV - pipe insulation products, as placed on the market............. 29

Table D.5 — Installation Parameters for EP / EV - flat products in standard test configuration of assemblies
simulating end-USE aPPlICALIONS ........uuuiiiiiiiiiiiiiiiiii e e e e e ete e tetetsessssssseeessesssssnsnsssssnsnsnnnrnnnnes 29

Documents
Document Sharin%Hub

Full document details: BS EN 15501:2013


http://www.avadocuments.com/doc/bs-en-15501-2013
http://www.avadocuments.com/doc/bs-en-15501-2013

BS EN 15501:2013
EN 15501:2013 (E)

Table E.1 — Test methods, test specimens, and CONAItiONS..........c..ueiiiiiiiiii e 32
Table ZA.1T— ReleVANT CIAUSES ... ...ttt e ettt e e e e e e e e ettt e e e e e e e e s nneneeeeaeeeaaannnnees 34
Table ZA.2 — System(s) of attestation of conformity ... e 35

Table ZA.3.1 — Assignment of evaluation of conformity tasks for products under system 1 for reaction to fire
and system 3 for other CharaCteriStiCS........ouiiiiiiiiiiieee e e e 36

Table ZA.3.2 — Assignment of evaluation of conformity tasks for products under system 3 or system 3
combined with system 4 for reaction 10 fir€ ..........ooooiiiiiiiiii e 37

Documents
4 Document Sharing Hub

Full document details: BS EN 15501:2013


http://www.avadocuments.com/doc/bs-en-15501-2013
http://www.avadocuments.com/doc/bs-en-15501-2013

BS EN 15501:2013
EN 15501:2013 (E)

Foreword

This document (EN 15501:2013) has been prepared by Technical Committee CEN/TC 88 “Thermal insulating
materials and products”, the secretariat of which is held by DIN.

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 October 2013, and conflicting national standards shall be withdrawn at
the latest by October 2013.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative Annex ZA, which is an integral part of this document.
Locally responsible authorities and contracting entities, who are bound by EU Directives to specify their
requirements using European harmonised product standards, are allowed to demand additional properties
outside the provisions of this standard if this is technically necessary because of prevailing operational
conditions of the building equipment or the industrial installation projected or because of safety regulations.
This European Standard contains six annexes:

— Annex A (normative), Factory production control

— Annex B (normative), Special conditions to be used for the determination of organic content

— Annex C (informative), Preparation of the test specimens to measure thermal conductivity

— Annex D (informative), Product specific details for mounting and fixing for reaction to fire testing

NOTE This annex will be transferred to Annex A of when this document is being revised.

— Annex E (informative), Additional properties

— Annex ZA (informative), Clauses of this European Standard addressing the provisions of the EU
Construction Products Directive

This document includes a bibliography.

This European Standard is one of a series of standards for insulation products used in building equipment and
industrial installations, but this standard can be used in other areas, where appropriate.

Other standards in the series include the following group of interrelated standards for the specifications of
factory made thermal insulation products, all of which come within the scope of CEN/TC 88:

— EN 14303, Thermal insulation products for building equipment and industrial installations — Factory
made mineral wool (MW) products — Specification

— EN_14304, Thermal insulation products for building equipment and industrial installations — Factory
made flexible elastomeric foam (FEF) products — Specification
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— EN_14308, Thermal insulation products for building equipment and industrial installations — Factory
made cellular glass (CG) products — Specification

— EN 14308, Thermal insulation products for building equipment and industrial installations — Factory
made calcium silicate (CS) products — Specification

— EN 14307, Thermal insulation products for building equipment and industrial installations — Factory
made extruded polystyrene foam (XPS) products — Specification

— EN_14308, Thermal insulation products for building equipment and industrial installations — Factory
made rigid polyurethane foam (PUR) and polyisocyanurate foam (PIR) products — Specification

— EN_14309, Thermal insulation products for building equipment and industrial installations — Factory
made products of expanded polystyrene (EPS) — Specification

— EN_14313, Thermal insulation products for building equipment and industrial installations — Factory
made polyethylene foam (PEF) products — Specification

— EN_14314, Thermal insulation products for building equipment and industrial installations — Factory
made phenolic foam (PF) products — Specification

According to the CEN-CENELEC Internal Regulations, the national standards organisations of the following
countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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1 Scope

This European Standard specifies the requirements for factory made expanded perlite and exfoliated
vermiculite products which are used for the thermal insulation of building equipment and industrial installations
with an operating temperature in the range of approximately 0 °C to + 1 100 °C.

Expanded perlite and exfoliated vermiculite products can be used below 0 °C but special tests regarding the
suitability of the product in the intended application are advised (e.g. liquefaction of oxygen). Manufacturer's
advice should be heeded in all cases.

The products are manufactured in the form of boards, pipe sections, segments, prefabricated ware and
special ware.

This European Standard describes product characteristics and includes procedures for testing, evaluation of
conformity, marking and labelling.

Products covered by this European Standard are also used in prefabricated thermal insulation systems and
composite panels; the structural performance of systems incorporating these products is not covered.

This European Standard does not specify the required level of a given property that is achieved by a product
to demonstrate fitness for purpose in a particular application. The levels required for a given application can
be found in regulations and invitations to tender.

Products with a declared thermal conductivity greater than 0,6 W/(mK) at 10 °C are not covered by this
European Standard.

This European Standard does not cover products intended to be used for the insulation of the building
structure.

The European Standard does not cover the following acoustical aspects: direct airborne sound insulation and
impact transmission noise index.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

, Thermal insulating products for building applications — Determination of length and width

, Thermal insulating products for building applications —Determination of thickness

, Thermal insulating products for building applications — Determination of squareness

, Thermal insulating products for building applications — Determination of flatness

, Thermal insulating products for building applications — Determination of compression behaviour

N 1094-6, Insulating refractory products — Part 6: Determination of permanent change in dimensions of
shaped products on heating (ISO 2477)

N 1604, Thermal insulating products for building applications — Determination of dimensional stability under
specified temperature and humidity conditions

N 1609, Thermal insulating products for building applications — Determination of short term water
absorption by partial immersion
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N 12088, Thermal insulating products for building applications — Determination of water vapour
transmission properties

N 12667, 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

N 12939, Thermal performance of building materials and products — Determination of thermal resistance by
means of guarded hot plate and heat flow meter methods — Thick products of high and medium thermal
resistance

N 13172:2019, Thermal insulation products — Evaluation of conformity

N 13467, Thermal insulating products for building equipment and industrial installations — Determination of
dimensions, squareness and linearity of preformed pipe insulation

N 13468, Thermal insulating products for building equipment and industrial installations — Determination of
trace quantities of water soluble chloride, fluoride, silicate and sodium ions and pH

N 13469, Thermal insulating products for building equipment and industrial installations — Determination of
water vapour transmission properties of preformed pipe insulation

N 13473, Thermal insulating products for building equipment and industrial installations — Determination of
short term water absorption by partial inmersion of preformed pipe insulation

EN 13501-1:2007+A1:2009, Fire classification of construction products and building elements — Part 1:
Classification using data from reaction to fire tests

N 13820, Thermal insulating materials for building applications — Determination of organic content

N 13823, Reaction to fire tests for building products — Building products excluding floorings exposed to the
thermal attack by a single burning item

N 15718, Thermal insulation products — Instructions for mounting and fixing for reaction to fire testing —
Factory made products

N ISO 8497, Thermal insulation — Determination of steady-state thermal transmission properties of thermal
insulation for circular pipes (|SO 849

EN 1SO 8894-1, Refractory materials — Determination of thermal conductivity — Part 1. Hot-wire methods
(cross-array and resistance thermometer) (|SO 8894-

EN _ISO 13787, Thermal insulation products for building equipment and industrial installations —
Determination of declared thermal conductivity (SO 1378

3 Terms, definitions, symbols, units and abbreviated terms

3.1 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1.1 Terms and definitions as given in EN ISO 9229:2007

3.1.141

expanded perlite

lightweight granular (insulation) material manufactured from naturally occurring volcanic rock expanded by
heat to form a cellular structure

[SOURCE: EN IS0 9229:2007, 2.1.7, modified — removed alternative term "perlite"]
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3.1.1.2
exfoliated vermiculite
insulation material that results from expanding or exfoliating a natural micaceous mineral by heating

[SOURCE: EN IS0 9229:2007, 2.1.8, modified — removed alternative term "vermiculite"]

3113

block

(insulation) product generally of rectangular cross-section and with a thickness not significantly smaller than
the width

[SOURCE: EN 1SO 9229:2007, 2.3.1, modified — removed the Note and alternative term "billet"]

3114

board

slab

(insulation) rigid or semi-rigid product of rectangular shape and cross section in which the thickness is uniform
and substantially smaller than the other dimensions

Note 1 to entry: Boards are usually thinner than slabs. They may also be supplied in tapered form.
[SOURCE: EN 1SO 9229:2007, 2.3.2]

3.1.1.5

pipe section

section

(insulation) product in the shape of a cylindrical annulus that may be split to facilitate application

[SOURCE: EN ISO 9229:2007), 2.3.9, modified — removed the Note]

3.1.1.6

lag
segment
rigid or semi-rigid insulation product for application to large diameter cylindrical or spherical equipment

[SOURCE: EN ISO 9229:2007, 2.3.8]

3.1.2 Additional terms and definitions

3.1.21
level
given value which is the upper or lower limit of a requirement

Note 1 to entry: The level is given by the declared value of the characteristic concerned.

3.1.2.2
class
combination of two levels of the same property between which the performance falls

3.1.23
prefabricated ware
pieces cut, abraded or otherwise formed from a board or block of product e.g. elbows, T-pieces, etc.

3.1.24

production line
assemblage of equipment that produces products in a continuous process
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3.1.2.5

production unit

assemblage of equipment that produces products in a discontinuous process
3.1.2.6

special ware
(insulation) product formed in a mould to a given shape and dimension

3.2 Symbols, units and abbreviated terms

3.21 Symbols and units
b is the width

D, is the inside diameter of pipe sections

is the thickness

dp is the declared thickness of the product

A&y is the relative change in width

Agy is the relative change in thickness

Ag is the relative change in length

Li is the deviation from linearity

l is the length

A is the thermal conductivity

b is the declared thermal conductivity

u is the water vapour diffusion resistance factor

Sb is the deviation from squareness of boards on length and width
Sy is the deviation from squareness of boards on thickness

Stmax is the deviation from flatness

010 is the compressive stress at 10 % deformation

Om is the compressive strength

v is the deviation from squareness for pipe sections and segments
Pa is the apparent density

BS is the symbol of the declared level for bending strength

CS(Y) is the symbol of the declared level for compressive stress at Y % deformation

CS(10) is the symbol of the declared level for compressive stress at 10 % deformation

CL is the symbol of the declared level of soluble chloride ions
F is the symbol of the declared level of soluble fluoride ions
10
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L is the symbol of the declared class for length tolerances

MU is the symbol of the declared value for water vapour diffusion resistance factor
Na is the symbol of the declared level of soluble sodium ions

P is the symbol of the declared value for flatness tolerances

pH is the symbol of the declared level of the pH-value

S is the symbol of the declared class for squareness tolerances

SI declared level of soluble silicate ions

ST(+) is the symbol of the declared level for maximum service temperature
ST(-) is the symbol of the declared level for minimum service temperature
T is the symbol of the declared class for thickness tolerances

w is the symbol of the declared class for width tolerances

3.2.2 Abbreviated terms

EP expanded perlite

EV exfoliated vermiculite

ITT initial type test

ML manufacturer’s literature
FPC factory production control
RtF reaction to fire

4 Requirements

4.1 General

Product properties shall be assessed in accordance with Clause 5. To comply with this standard, products
shall meet the requirements of 4.2, and the requirements of 4.3 as appropriate.

NOTE Information on additional properties is given in Annex E.

One test result for a product property is the average of the measured values on the numbers of test
specimens given in Table 4.
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4.2 For all applications

4.2.1 Thermal conductivity

For flat specimens, thermal conductivity shall be based upon measurements carried out in accordance with
N 12667
N 12939

and if relevant EN 1293 orEN ISO 8894-1| (this test is calibrated against EN 12667 and if relevant
N ISO 8497 shall be used as specified in 5.3.2.

). For cylindrical specimens

The thermal conductivity values shall be determined by the manufacturer and verified in accordance with
N ISO 13787. They shall be declared by the manufacturer according to the specified measuring standards
mentioned above covering the product service temperature range. The following conditions apply:

— the measured values shall be expressed with three significant figures;
— the declared conductivity curve shall be given as a limit curve, defined in EN 1SO 13787);

— the values of the declared thermal conductivity, Ap, shall be rounded upwards to the nearest
0,001 W/(m-K).

The declared equation/limit curve is the "declared reference" with three significant figures, that is to
0,001 W/(m-K) for A values below 0,1 W/(m-K) and in 0,01 W/(m-K) for A values above 0,1 W/(m-K). This shall
be used as a reference for the verification of the declaration.

When thermal conductivity is declared as a table derived from the equation, rounding upwards to the next
0,001 W/(m-K) has to be done for the full range of the thermal conductivity.

NOTE Determinations of the declared thermal conductivity of pipe sections, following EN ISO 8497, having joints in
h

the metering area, include the effects of these joints as defined in 1ISO 23993,
4.2.2 Dimensions and tolerances

4221 Linear dimensions

The length, /, width, b, and thickness, d, for flat products shall be respectively determined in accordance with
EN 822 and EN 82%. Length, /, thickness, d, and inside diameter, D, for pipe sections shall be determined in
accordance with EN 13467. The dimensions of prefabricated and special ware shall be determined by the
appropriated standard. No test result shall deviate from the declared values by more than the tolerance given
in Table 1.

Table 1 — Dimensional tolerances

Form of delivery Length Width Thickness Inside diameter
Board +3 mm or +3mmor +3 mm
+0,4 % @ +0,4 %2 -2mm
Pipe section or segment + 3 mm or +3 mm -0 mm
+0,6 %2 -2mm +5mm
a8 Whichever gives the greatest numerical tolerance

4.2.2.2 Squareness

Deviation from squareness, S, and Sy, of boards shall be determined in accordance with EN 824. Deviation
from squareness, v, of pipe sections and segments shall be determined in accordance with EN 1346

. The

deviation from squareness of boards on length and width, S,, shall not exceed 6 mm/m and the deviation from
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