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National Foreword
I.S. EN 13032-4:2015+A1:2019 is the adopted Irish version of the European Document EN 13032-

4:2015+A1:2019, Light and lighting - Measurement and presentation of photometric data of lamps
and luminaires - Part 4: LED lamps, modules and luminaires

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

For relationships with other publications refer to the NSAI web store.

Compliance with this document does not of itself confer immunity from legal obligations.

In line with international standards practice the decimal point is shown as a comma (,) throughout this
document.




This is a free page sample. Access the full version online.

This page is intentionally left blank



This is a free page sample. Access the full version online.
I.S. EN 13032-4:2015+A1:2019

EUROPEAN STANDARD EN 13032-4:2015+A1

NORME EUROPEENNE
EUROPAISCHE NORM June 2019

ICS 17.180.20; 29.140.99 Supersedes EN 13032-4:2015

English Version

Light and lighting - Measurement and presentation of
photometric data of lamps and luminaires - Part 4: LED
lamps, modules and luminaires

Lumiere et éclairage - Mesure et présentation des Licht und Beleuchtung - Messung und Darstellung
données photométriques des lampes et des luminaires photometrischer Daten von Lampen und Leuchten -
- Partie 4 : Lampes, modules et luminaires LED Teil 4: LED-Lampen, -Module und -Leuchten

This European Standard was approved by CEN on 19 March 2015 and includes Amendment 1 approved by CEN on 21 March
2019.

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, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and United Kingdom.

. — |

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

CEN-CENELEC Management Centre: Rue de la Science 23, B-1040 Brussels

© 2019 CEN  All rights of exploitation in any form and by any means reserved Ref. No. EN 13032-4:2015+A1:2019 E
worldwide for CEN national Members.



Thisis a freeEa"ie samgla_ﬁc es t H ver%i%ngonline

EN 13032-4:2015+A1:2019 (E)

Contents Page
EUTOPEAN fOT@WOTI(......iuiuiuinnsssnsisssssssssssasssssssssssssssssssssssssssasas s ssssssssssssas sssssssssasasss s s ss s se s s sssssasasasanansnsnsssnssssssnsasanass 5
000010 L1 0 6
1 Y 6 0 7
2 L0 0 00 B A Q=) ) (=) 1 L X, 7
3 Terms and defiNitions ... —————————————————— 8
4 LabOratory FeUITEIMENLES .......ccoommmsmsmsmsmsmssssssssssssssssssssssssssssassssssasssssssssssssssssssssssssassssasasssssssssssessssssnes 17
4.1 T 5 1) o | 17
4.1.1 Standard TesSt CONAItiONS ... —————— 17
4.1.2 Tolerance INEEIVAL ... e e 18
4.2 Laboratory and Environmental Conditions........ussssssssssssssssssssssssses 19
200 T Ty o 0T ) ¢ 19
4.2.2 Ambient TeMPETatUIe....couiisimsssssisisisssssmsssssssssssssssssssssasssssssssssss s sssssssasasassssssssssssssssssssssssssasasasssssssss 19
4.2.3 Surface Temperature (tp-Point TEMPErature) ... 20
T S N 0 a4 ] 11 U] . 20
4.2.5 Operating POSItiON ... 21
4.3 Electrical Test Conditions and Electrical EQUipmMeNt.........cooummmmmmmmmmmmsismsmsssssssssssssssssssssssns 21
4.3.1 Test Voltage and TeSt CUITENT ...cociiiimsmsmsmsssmsssssmsmssssssssssssssssssssssssssssssssasasassssssssssssssssssssssssssasassssssssess 21
% S T 200 01 U=Tot g Cor 1L (8 T 10 ) 10 L) 1 L 21
4.3.3 Electrical POWET SUPPLY .oconiismsmsmsmssmssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasassssssssssssssssssssssssssasasasssssssss 22
4.4 Stabilization before MeasuUrement ... 23
s R € ) 1 1) i | 23
4.4.2 LED Lamps and LED LUMINAITES ... sssssssssassssssssssssssssssssssssssssasasasssssssss 23
R T 1103 D 8\ 0T L) U3 24
4.5 Photometric and Colorimetric Measurement INStrumMents ... 24
s S €)1 <) i | 24
4.5.2 Spectral Responsivity Requirements for Photometers......commesmsmsssssssss 25
4.5.3 Integrating Sphere (all TYPES) ..o s sases 25
4.5.4 Goniophotometer (All TYPES) .ot sssssssssasss s sssssssssssasasasasssssssssss 27
4.5.5 LUMINANCE METETS ...couiuiiurmmsmsmssssssssssssssssssssssssssssssss s s s ssssssssssss s s s s s s s s s ssas s s s se e bR R R AR RS 29
5 Preparation, mounting and operating cONditions ... ———————— 29
5.1 = 1 29
5.2 B T 0 U o 30
53 170100 30
5.3.1 Operating OrieNtation.... i ——————————— 30
5.3.2  COOrdiNate SYSTEIM ....cciuiuimsmsmsmssssssisssssssssssssssssssssssssssssssssssassssssssssssssssssssasassssssssnsssssssssssssnsmsasasassnssnsnsssnssasaes 30
LT T T o 4 10110 10T oy (ol ) 1 L o 30
5.4 Operating conditions of the LED devViCes........cumimmmmsmmssssssssssssssssssssssssssssssssssssssss 31
LS O 0= 1 1) ¢ ) 31
LS 7 10 01 D 0 E: ) 1 1 0 1 31
5.4.3  LED INOAUIES ..cerererereiciccsinsnssssssssssssssssssssssssssssssssssssssssssssssss s s s s e E R R AR sAs e e e e 31
5.4.4 LED IUIINAIT@S . cuitttrrseisisissssssssessssssssssssssssssasssssssssssssssssssssss s sssssssssssss s ssasasssssess s ssssssassssss e s ssssassssssssssssasass 31
6 Measurement of photometric qUantities.......mm—————————— 32
6.1 =3 1T - 32
6.2 Measurement of total Juminous flUX ... ————— 32



Thisis a freeEa"ie samgla_ﬁc es t H ver%i%ngonline

EN 13032-4:2015+A1:2019 (E)
6.3 Partial LUMINOUS FIUX ...iicuisissssssmssssssssssssssssssssssssnssssssssssnsssnsssssssssssssssssssssssssssssssssnssssssssssnsssnsssnsssnssasssnssnans 33
6.3.1 (0T Y=Y i1 K 33
6.3.2 Useful luminous flux (according regulation (EU) No 1194 /2012).....ccceenunimsesesssssessssasasenss 34
6.4 L0000 00T =Y i L U 34
6.5 Luminous intensity distribution and data presentation..........———— 35
T 00 T 1<) 4 (=) 1 35
6.5.2 LED-lamps and LED-MOAUIES ......ccoouimmmsmmmmmsmsmsmsmsmsssssssssssssssssssssssssssssssssssssassssssssssssssssssssssssasasasssssssssss 35
60.5.3  LED - JUIN N AT @S cuiurisersersasssnsssnssssssssssnsssnsssssssssssssssssssssssssssssssssasssssssssass sansssnsssnssssssnsssnsssnssssssssssassnasssanssansssnsns 35
6.6 Centre beam intensity and beam angles ... ————————— 35
6.7 LUminancCe MEaSUTCIMEILES ......uicuuiuiserismismmsssssssissmsnsssnssssssssssssssssssssassssssssssssssssessssssssssnssansssnssnsssnsssnsssnsnses 36
7 Measurement of COlOUTr QUANTILIES ... ———————————— 36
7.1 COolOriMEtriC MEaASUTCINEIIES ..ovieiirersssrsssssssssassssssssssnsssnssssssssssssssssssssassssssssssssssssassssssssssnsssnsssnssnsssnsssnsssnsssns 36
% R €7 1 1) = 1 IR L o o 36
7.1.2 Correlated Colour Temperature (white LED light SOUICeS) ......cccusnrmmsmnmnmmsmsessssssssssssssssssssessssaes 37
7.1.3 Colour Rendering Indices (white LED light SOUTCeS)......ccosimnmnmmmnmnmsnsmsmsmsmsmsssssssssssssssssssssssens 38
7.1.4 Angular Colour UNifOrmity....sssssssssssssssssssssssss s sssssssssssssssssssssssssssssses 38
8 Measurement UNCeItaiNties ......cccuiiieiiniimiimmisiississssesssssssssssssssssssssssssss sesssssssssssssssnsssmsssnsssnssssssasssnsnses 38
8.1 =Y 1 1<) o ) 38
8.2 Guidance for Measurement uncertainty budgets ... 39
8.2.1 Common parameters t0 all MEASUTEMENTS........ccocvcsmsmsmsmsisismsmsmsssss e 39
8.2.2  LUIMINOUS fIUX tioeiieriersesssssnssssmssmsssssssssssssnssnsssssssssssssssssssssssssssnssnssnssnsssssassssssssssssnssnssassassssssssasssessnssassnssnssassasas 39
8.2.3 Luminous intensity and lUMINANCE........coummmmmmmmmmmsss s 41
8.2.4 COlOUI QUANTITIES c.cceesesesesararscsssssssssssssssssss s E R RS AS AR E AR e e R R R RS R0 41
£ 2 2SS D1 Yot g Cor= LI 010} 41
8.2.6 LUMINOUS ffiCACY ..icviiimmmsmsmsmsmsssmsmssssssisisissssssssssssssssssssssssssssssssssssssssssssssssssssssssssasasssas s s s s s s snsnsmsasasasas 42
9 Presentation Of teSt FESUILS ...iiiiiiminmeriersessmsssssssrssss s ssnsssssssssssssssssssssssssssessnssessassnssassassssssnssnssassns 42
9.1 B 00T o] 0 ) o 42
£ T8 1 N 5 1 o0 1o L0 U (o) 0 42
1 20 7 €13 4 U< i1 180 0§07 00 = 1o (o) 4 42
9.1.3 Information on the device(s) UNder test.......ummmmmm———————— 42
9.1.4 Information on the teSt ProCeAUIe.......ccuumm s ———————————— 43
9.1.5 Photometric and/or colorimetric data........————————— 43
Annex A (informative) Guidance on the Application of this standard........umm———— 44
Al T3 1 L= = 1 44
A.2 TOlerancCe INTEIVAL.....ccuiiiierissrrsrssssssrsssssssnssssssssssssssasasssssssassssasssasssssasssansssnsssnssssssnsssnsssnsssnsssssnassasssanssnnsns 45
Annex B (informative) Stray light — Screening against stray light in a goniophotometer............... 46
Annex C (informative) Practical laboratory conditions..........smsssssssssssssssssssssssssssssasass 47
C1 {000 @ o= 0110 0 J0 i o o0 ) 47
C.1.1 Measurement COIrreCtion fACLOTS.....ociiimmrmmssmsssrrsssssssssssssssssssssssssssssssssssssnsssnssssssssssssssssssassssssssssasssnnssn 47
C.1.2  Service CONVETSIiON fACLOT'S ...iouiiisirssrssmssmssmssssersnsssssnsssssssssssssssssssssnssnssasssssssssssssssesnssessnssnssassnsssssansssssansnssn 47
C.2 Sensitivity COffiCIENTS. ... s nn e 47
C.3 Typical Sensitivity coefficients and tolerance intervals...... e ——————— 48
O 200 R €1 4 1<) - | 48
C.3.2 AmDbient tEMPETALUIE .....cocorsmimsmsmsmsmssssssssssssssssssssssssssssssssssssssssssssasssssssssssssssssssssssasssasas s s s sssssssssnsssmsasasasas 48
C.3.3 Measurement of a LED module at Performance Temperature .........oummsssss 48



Thisis a freeﬁzﬁe sam%l%_/ac es t I&l ver%i%ngonline
EN 13032-4:2015+A1:2019 (E)
O R TV ) g 10 101 ] 4 L) 4 51
O 20 T A 1) U ¥, 51
C.3.6 Spectral mismatch of photOmMeter ... ————————_——_——_———— 52
C.3.7 Model for Luminous Intensity DiStribution.......—— 54
Annex D (informative) Guidance on calculating measurement uncertainties.........ouun 56
D I €5 1 1) - | O, 56
D.2  Uncertainty bUdGet......ccooniinmnmnnsssiismsrsssssssssssssssssssssssssss s ssassss s ssssss s s s assasaes 56
D.3 Example of measurement UncCertainties........sssssssssssss s 57
Annex E (informative) Guidance for determining rated values of photometric quantities of
LED JUMINAITES i sssss s s ssassss s ssassssssassssassssssassssssssssssnssssnans 63
E.l INEFOAUCHION oo ————————— 63
E.2 Rating and tolerance of LED-luminaire data....... s 63

Annex ZA (informative) Relationship between this European Standard and the ecodesign
requirements of Commission Regulation (EC) No 244 /2009 aimed to be covered............. 66

Annex ZB (informative) Relationship between this European Standard and the ecodesign
requirements of Commission Delegated Regulation(EU) No 874/2012 aimed to be
L0 - 67

Annex ZC (informative) Relationship between this European Standard and the ecodesign
requirements of Commission Regulation (EU) No 1194/2012 aimed to be covered.......... 68

33 10] U0 ) 1] 1 70



c
<
D)
=
)
=]
)
=3
=]
[0

This is a free page sample. Access the full i0
I.S. EN 13032-4:2015+A1:2019

EN 13032-4:2015+A1:2019 (E)

European foreword

This document (EN 13032-4:2015+A1:2019) has been prepared by Technical Committee CEN/TC 169
“Light and lighting”, 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 December 2019, and conflicting national standards
shall be withdrawn at the latest by December 2019.

This document has been prepared under a mandate given to CEN by the European Commission and
the European Free Trade Association (M/495 and M/519), and supports essential requirements of
EU Directive(s): No 244/2009, No 874/2012,No 1194/2012 and No 2015/1428 amending 244/2009.

For relationship with EU Directive(s), see informative Annexes ZA, ZB and ZC, which is an integral part
of this document.

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

This document includes Amendment 1 approved by CEN on 21 March 2019.
This document supersedes EN 13032-4:2015.
The start and finish of text introduced or altered by amendment is indicated in the text by tags .

This standard was developed in collaboration with CIE TC2.71, which developed CIE S 025, to produce
two technically-harmonized standards at CEN and CIE level.

Acknowledgement is given to CIE for their support in the preparation of this standard.

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, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.
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Introduction

This standard provides requirements to perform reproducible photometric and colorimetric
measurements on LED lamps, LED modules and LED luminaires (LED devices). It also provides advice
for the reporting of the data.

The availability of reliable and accurate photometric data for LED devices is a basic requirement for
designing good lighting systems and evaluating performance of products. By obtaining these data
through measurements in specific normalized measuring conditions the consistency of the data should
be ensured between different laboratories (within the limits of the declared measurement uncertainty)
and comparison of different products on the same basis is possible.

This standard aims in particular to cover measurement methods for testing the compliance of LED
devices with the photometric and colorimetric requirements of LED performance standards (see
Clause 2) issued by IEC/TC 34/CLC/TC 34 “Lamps and related equipment” and/or relevant European
regulations.

LED devices offer a large variety of configurations in respect to geometry and/or colour. For each
configuration the photometric and colorimetric performances are considered individually.
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1 Scope

This European Standard specifies the requirements for measurement of electrical, photometric, and
colorimetric quantities of LED lamps, LED modules and LED luminaires, for operation with AC or DC
supply voltages, possibly with associated LED control gear. LED light engines are assimilated to LED
modules and handled accordingly. Photometric and colorimetric quantities covered in this standard
include total luminous flux, luminous efficacy, partial luminous flux, luminous intensity distribution,
centre-beam intensity, luminance and luminance distribution, chromaticity coordinates, correlated
colour temperature (CCT), colour rendering index (CRI), and angular colour uniformity.

This document does not cover LED packages. Described measurement methods for LED lamp or
luminaires may apply as measurement methods for OLEDs products.

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 ISO 11664-1:2011, Colorimetry — Part 1: CIE standard colorimetric observers (1SO 11664-1:2007)
EN ISO 11664-2:2011, Colorimetry — Part 2: CIE standard illuminants (1SO 11664-2:2007)

EN ISO 11664-3:2013, Colorimetry — Part 3: CIE tristimulus values (1SO 11664-3:2012)

EN 12665, Light and lighting — Basic terms and criteria for specifying lighting requirements

EN 13032-1:2004+A1:2012, Light and lighting — Measurement and presentation of photometric data of
lamps and luminaires — Part 1: Measurement and file format

EN 61341:2011, Method of measurement of centre beam intensity and beam angle(s) of reflector lamps
(IEC/TR 61341:2010)

EN 62504:2014, General lighting — Light emitting diode products and related equipment— Terms and
definitions (IEC 62504:2014)

EN 62717:2017, LED modules for general lighting — Performance requirements (IEC 62717:2014,
modified + A1:2015, modified)

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of uncertainty
in measurement (GUM:1995)

ISO/IEC Guide 98-4:2012, Uncertainty of measurement — Part 4: Role of measurement uncertainty in
conformity assessment

ISO/IEC Guide 99:2007, International vocabulary of metrology — Basic and general concepts and
associated terms (VIM)

CIE/DIS 024/E:2013, Light Emitting Diodes (LEDs) and LED Assemblies — Terms and Definitions
CIE 13.3, Method of Measuring and Specifying Colour Rendering of Light Sources

CIE 15, Colorimetry
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