EESTI STANDARD | _ EVS-EN 16153:2013

Valgust labilaskvad tasapinnalised mitmekihilised
polikarbonaat(PK)plaadid kasutamiseks katustes,
seintes ja lagedes nii sise- kui valistingimustes. Nouded
ja katsemeetodid

Light transmitting flat multiwall polycarbonate (PC)
sheets for internal and external use in roofs, walls and
ceilings - Requirements and test methods

EESTI STANDARDIKESKUSEW/&

ESTONIAN CENTRE FOR STANDARDISATION




EESTI STANDARDI EESSONA NATIONAL FOREWORD

See Eesti standard EVS-EN 16153:2013 sisaldab | This Estonian standard EVS-EN 16153:2013 consists
Euroopa standardi EN 16153:2013 ingliskeelset|of the English text of the European standard EN
teksti. 16153:2013.

Standard on jOustunud sellekohase teate | This standard has been endorsed with a notification
avaldamisega EVS Teatajas. published in the official bulletin of the Estonian Centre
for Standardisation.

Euroopa standardimisorganisatsioonid on teinud | Date of Availability of the European standard is
Euroopa standardi rahvuslikele likmetele | 27.03.2013.
kattesaadavaks 27.03.2013.

Standard on kattesaadav Eesti Standardikeskusest. | The standard is available from the Estonian Centre for
Standardisation.

Tagasisidet standardi sisu kohta on vBimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi vdi
saates e-kirja meiliaadressile standardiosakond@evs.ee.

ICS 83.140.10, 91.060.20

Standardite reprodutseerimise ja levitamise digus kuulub Eesti Standardikeskusele

Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse siisteemi voi edastamine tikskdik millises vormis voi
millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud.

Kui Teil on kusimusi standardite autorikaitse kohta, vitke palun thendust Eesti Standardikeskusega:
Aru 10, 10317 Tallinn, Eesti; www.evs.ee; telefon 605 5050; e-post info@evs.ee

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation

No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying,
without a written permission from the Estonian Centre for Standardisation.

If you have any questions about copyright, please contact Estonian Centre for Standardisation:
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee




EUROPEAN STANDARD EN 16153
NORME EUROPEENNE
EUROPAISCHE NORM March 2013

ICS 83.140.10; 91.060.20

English Version

Light transmitting flat multiwall polycarbonate (PC) sheets for
internal and external use in roofs, walls and ceilings -
Requirements and test methods

Plaques d'éclairement multiparois et planes en Lichtdurchlassige, flache Stegmehrfachplatten aus
polycarbonate (PC) pour usage intérieur ou extérieur dans Polycarbonat (PC) fur Innen- und Auflenanwendungen an
les toitures, bardages et plafonds - Exigences et méthodes Dachern, Wanden und Decken - Anforderungen und

d'essai Prufverfahren

This European Standard was approved by CEN on 5 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 16153:2013: E
worldwide for CEN national Members.



EVS-EN 16153:2013

Contents Page
o1 =LV o o 4
L Yo 11T T o N 5
1 ST o7 o o SRRt 6
2 NOIrMative referENCES......o. . i e e e e s s e e e e s nmm e s s e n e e nmmannsnns 6
3 Terms, definitions and SYMDOIS ..........ccuuiviiiiiiiiiiiniierreeeeeeeeee s nnns s s s s snsssssssssssnnnnn 7
31 Terms and defiNitioNS .........ccvvviiiiieieeiiiiieererrrreee s s s s a s s s s ssssnssssssssssnssssssnsnssnnnnnnnnnn 7
3.2 5311 o o = 11
4 REQUITEMENES ...t r e e s e e e e s e e s s e e e s nmma s s s e s e e s mmas s s s e reesnnnsssssssernnnnnnnnnnns 13
4.1 ViSUAIl @PPEAIANCE........cceeiiiieeiiiiiiirrrieess s s s s e eensss s s s s e e e e na s s s e e e e s nnnss s s erresnnmsssssssseresnnnnsssnnssennnnnnnn 13
4.2 Dimensions and mass per unit area and their tolerances...........ccccoimiciirrccc e 13
4.3 Spectral CharaCteriStiCS ........uuuiiiiriiriiriiriiirerrrrrrrrrrrrrrrrreerenee e nnsnssnnnssssnssnsssssssnssssssssssssssssssssssnssnnnnnn 14
4.4 Total solar energy transSMIttanCe..........ccvviiiiiiiiiiiiiiiii e 15
4.5 IMPACt reSISTANCE.... .o s e e e s nmm e s s e e e e smm s s e e e e nmm s 15
4.6 DUrability ......ccooii 16
4.7 Deformation BERAVIOUN ... s s s s s s s s s s s s e e e e e e e e e e e e e e e e e e 17
4.8 Airborne sound iNSUIation ... e 17
4.9 Thermal transSmMIttanCe........oocooeei e s s r e e 17
410 Water vapour permeability.........ooo i e 18
411 Water/air tightness ........ccciiiiii s 18
4.12  Linear thermal eXpansion ........ccccoiiiiiiiiiiiiiii e —————— 18
T 0 T (- T £ Lo o TR o T T = 18
4.14  External fire performance .........ccccoiiiiiiiiiiii e —————— 18
415 ReSIStanCe tO fire .....ooviieiii i e e e e s 18
416 Net heat of COMbBUSLION..........cooiiii e s e r e e e e e s 19
4.17 Presence of functional layers.............ccccoiiiiiiiiii e ————— 19
4.18 Dangerous SUDStaNCeS ..........cccviiiiiiiiiiiiiiii e —————————— 19
4.19 Resistance to fiXings .......ccccoiiiiiii i —————————— 19
4.20 Temporary protective COVEINGS .......cciiiiiiiiiiiiiiiiiiiiiii s s s s rrene 19
5 Test and calculation Methods ... s 19
5.1 Dimensional tolerances and mass per UNit @rea ...........ccoovimiiimeiciiin i 19
5.2 Total solar energy transSmittancCe..........coeee i e 24
5.3 Test method of exposure to artificial ageing .......ccu.ueeiiiiiiiiicc 28
5.4 YellOWNESS INAEX .....uiiiiiiiiicciii e e e s s s s e s e s s s s s e e s e s nmm e s s s e e s b nmma s a s s s e n e s nmmasssssssennnnnnnn 28
5.5 Small hard body impact reSiStanCe ... e 29
5.6 Deformation behaviour ... e e e e e s 30
5.7 Airborne sound inSUIation ...........cooiiiiiii s ennan 41
5.8 Y= Tz 4 o] g TR o T8 T OO 42
6 Evaluation of CONfOrmity..........cccocioiriii e s 47
6.1 7= 1= - | P S PP 47
6.2 Initial type testing.......ccocviiiiiiii 47
6.3 Factory production control (FPC).........cccooiiimiiiieeiin s sssss s s e 49
6.4 Initial inspection of factory and of FPC............oo s 51
6.5 Continuous surveillance Of FPC............oooiiiiiiiiiiiiiieeeeees s s s s e s e s e s e e e s s e s e e s e e e e e sesse s s e e s e e ensensenennenss 52
7 Marking and Iabelling......... . 52
Annex A (normative) Magnification and reduction factors ............cccccviiiiiiii 54
A1 7= 1= - | PP 54
A.2 LOo@d dUration ..... ..o 54
A.3 Ageing and environmental inflUENCES ..........coceeeiiiiiiir e e 54
A.4 Influence of temMperature..........oe i e e e e 54

2



EVS-EN 16153:2013

A.5 (02T 4 V=T = o o T8 = T o) O 55
A.6 Marginal deformation ... 55
Annex ZA (informative) Clauses of this European Standard addressing the provisions of the EU

Construction Products DireCtive .........ccccccciiiiiiiiiiirrns s 56
ZA.1  Scope and relevant characteriStiCs .........cccoirrrrrrrriiiniirrrrrrrrr s 56
ZA.2 Procedures for the attestation of conformity of light transmitting flat multiwall

POlycarbonate ShEets...... ... 59
ZA.3 CE marking and 1abelling..........cccooii 62
Bibliography ... ... ..o e ernaa e e rnnnnnaan 65



EVS-EN 16153:2013

Foreword

This document (EN 16153:2013) has been prepared by Technical Committee CEN/TC 128 “Roof covering
products for discontinous laying and products for wall cladding”, the secretariat of which is held by NBN.

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

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, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal,
Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United Kingdom.
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Introduction

This document describes the requirements for light transmitting flat multiwall PC sheets for internal and
external use in walls, roofs and ceilings.

It is applicable to the sheets for the delivery only. Reference should be made to national regulations and
manufacturer's literature for requirements concerning the design, storage and fundamental guidance for
installation of sheets, including all safety aspects.

The standards and guideline addressing light transmitting flat multiwall PC sheets for building applications are
the following:

— EN 1873, Prefabricated accessories for roofing — Individual roof lights of plastics — Product specification
and test methods (harmonised standard)

— EN 14963, Roof coverings — Continuous rooflights of plastics with or without upstands — Classification,
requirements and test methods (harmonised standard)

— EOTA ETA-Guideline 010, Self supporting translucent roof kits

The multiwall PC sheets that satisfy the requirements of this document are suitable for use as components in
accordance with EN 1873, EN 14963 or EOTA ETA-Guideline 010.
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1 Scope

This European Standard specifies the requirements for light transmitting flat multiwall polycarbonate (PC)
sheets for internal and external use in walls, roofs and ceilings.

This European Standard applies to light transmitting flat extruded multiwall PC sheets with or without
functional layers (e.g. coating, co-extruded layer) made from PC-based or other materials, without filling
materials.

It also specifies the test methods needed for the evaluation of conformity and marking of the sheets.

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.

EN 410:2011, Glass in building — Determination of luminous and solar characteristics of glazing

EN 673, Glass in building — Determination of thermal transmittance (U value) — Calculation method

EN 674, Glass in building — Determination of thermal transmittance (U value) — Guarded hot plate method

EN 1990:2002, Eurocode — Basis of structural design

EN 1873:2005, Prefabricated accessories for roofing— Individual roof lights of plastics — Product
specification and test methods

EN 1995-1-1, Eurocode 5: Design of timber structures — Part 1-1: General — Common rules and rules for
buildings

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

EN 13501-2, Fire classification of construction products and building elements — Part 2: Classification using
data from fire resistance tests, excluding ventilation services

EN 13501-5, Fire classification of construction products and building elements — Part 5: Classification using
data from external fire exposure to roofs tests

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

EN 14500:2008, Blinds and shutters — Thermal and visual comfort — Test and calculation methods

EN 14963:2006, Roof coverings — Continuous rooflights of plastics with or without upstands — Classification,
requirements and test methods

EN ISO 178, Plastics — Determination of flexural properties (ISO 178)
EN ISO 291, Plastics — Standard atmospheres for conditioning and testing (ISO 291)
EN ISO 472:2013, Plastics — Vocabulary (ISO 472:2013)

EN ISO 717-1, Acoustics — Rating of sound insulation in buildings and of building elements —
Part 1: Airborne sound insulation (ISO 717-1)
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EN ISO 899-2, Plastics — Determination of creep behaviour — Part 2: Flexural creep by three-point loading
(1ISO 899-2)

EN ISO 1043-1:2011, Plastics — Symbols and abbreviated terms — Part 1: Basic polymers and their special
characteristics (ISO 1043-1:2011)

EN ISO 1716, Reaction to fire tests for products — Determination of the gross heat of combustion (calorific
value) (ISO 1716)

EN ISO 4892-2:2006, Plastics — Methods of exposure to laboratory light sources — Part 2: Xenon-arc lamps
(1ISO 4892-2:2006)

EN ISO 6603-1, Plastics — Determination of puncture impact behaviour of rigid plastics — Part 1: Non-
instrumented impact testing (ISO 6603-1)

EN ISO 10077-2, Thermai performance of windows, doors and shutters— Calculation of thermal
transmittance — Part 2: Numerical method for frames (ISO 10077-2)

EN ISO 10140-1:2010, Acoustics — Laboratory measurement of sound insulation of building elements —
Part 1: Application rules for specific products (ISO 10140-1:2010)

EN ISO 10140-2, Acoustics — Laboratory measurement of sound insulation of building elements —
Part 2: Measurement of airborne sound insulation (ISO 10140-2)

EN ISO 10140-4, Acoustics — Laboratory measurement of sound insulation of building elements —
Part 4: Measurement procedures and requirements (ISO 10140-4)

EN ISO 10140-5, Acoustics — Laboratory measurement of sound insulation of building elements —
Part 5: Requirements for test facilities and equipment (ISO 10140-5)

EN ISO 11664-1, Colorimetry — Part 1: CIE standard colorimetric observers (ISO 11664-1)
EN ISO 11664-2, Colorimetry — Part 2: CIE standard illuminants (ISO 11664-2)

EN ISO 11925-2, Reaction to fire tests — Ignitability of products subjected to direct impingement of flame —
Part 2: Single-flame source test (ISO 11925-2)

EN ISO 12572, Hygrothermal performance of building materials and products — Determination of water
vapour transmission properties (ISO 12572)

ISO 11359-2, Plastics — Thermomechanical analysis (TMA) — Part 2: Determination of coefficient of linear
thermal expansion and glass transition temperature

EOTA ETA-Guideline 010, Self Supporting Translucent roof Kits

3 Terms, definitions and symbols

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in EN ISO 472:2013, EN iSO 1043-1:2011
and the following apply.

3141

PC sheet

extruded sheet substantially made of polycarbonate polymer to which are added those additives to facilitate
the manufacture of sheet conforming to the requirements of this standard and customer requirements

Note 1 to entry: Additives can be e.g. lubricants, processing aids, UV absorbers, colorants, functional layers or flame
retardants.





