IEC 60068-2-5:2010

IEC IEC 60068-2-5

(J
®

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Edition 2.0 2010-04

Environmental testing -



THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2010 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by
any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from either IEC or
IEC's member National Committee in the country of the requester.

If you have any questions about IEC copyright or have an enquiry about obtaining additional rights to this publication,
please contact the address below or your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans I'accord écrit de la CEl ou du Comité national de la CEIl du pays du demandeur.

Si vous avez des questions sur le copyright de la CEl ou si vous désirez obtenir des droits supplémentaires sur cette
publication, utilisez les coordonnées ci-aprés ou contactez le Comité national de la CEI de votre pays de résidence.

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

Email: inmail@iec.ch
Web: www.iec.ch (\
N\

About the IEC

The International Electrotechnical Commission (IEC) is the leading globa
International Standards for all electrical, electronic and related tech

About IEC publications
The technical content of IEC publications is kept under consfg g Vi . Please make sure that you have the
latest edition, a corrigenda or an amendment mi
® Catalogue of IEC publications: www.iec.ch/searshpub
The IEC on-line Catalogue enables you to search by \a variety & i c€ number, text, technical committee,...).
It also gives information on projects, withdrawn andTeplaced pub 3
" |EC Just Published: www.iec.ch/online _news/justpub,

Stay up to date on all new IEC publications. Just blisgx%tails wice

on-line and also by email.

epares and publishes

" Electropedia: www.electropedia.

in English and French, with equi i iti | languages. Also known as the International Electrotechnical

Vocabulary online.

® Customer Service w w.iec.ch/web sts

If you wish to give us yo k onMhis p blicgtion or need further assistance, please visit the Customer Service
Centre FAQ or contact

Email: csc@iec.ch

Tel.: +41 22 919 02 11

Fax: +41 22 919 3

A prop

La Commissi ue Anternationale (CEI) est la premiére organisation mondiale qui élabore et publie des

A propos des pubti
Le contenu technique des publications de la CEl est constamment revu. Veuillez vous assurer que vous possédez
I’édition la plus récente, un corrigendum ou amendement peut avoir été publié.

= Catalogue des publications de la CEl: www.iec.ch/searchpub/cur_fut-f.htm
Le Catalogue en-ligne de la CEIl vous permet d’effectuer des recherches en utilisant différents critéeres (numéro de référence,
texte, comité d’études,...). Il donne aussi des informations sur les projets et les publications retirées ou remplacées.

® Just Published CEI: www.iec.ch/online _news/justpub
Restez informé sur les nouvelles publications de la CEIl. Just Published détaille deux fois par mois les nouvelles
publications parues. Disponible en-ligne et aussi par email.

" Electropedia: www.electropedia.org

Le premier dictionnaire en ligne au monde de termes électroniques et électriques. Il contient plus de 20 000 termes et
définitions en anglais et en frangais, ainsi que les termes équivalents dans les langues additionnelles. Egalement appelé
Vocabulaire Electrotechnique International en ligne.

= Service Clients: www.iec.ch/webstore/custserv/custserv_entry-f.htm

Si vous désirez nous donner des commentaires sur cette publication ou si vous avez des questions, visitez le FAQ du
Service clients ou contactez-nous:

Email: csc@iec.ch

Tél.: +41 22 919 02 11

Fax: +41 22 919 03 00



mailto:inmail@iec.ch
http://www.iec.ch/
http://www.iec.ch/searchpub
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv
mailto:csc@iec.ch
http://www.iec.ch/searchpub/cur_fut-f.htm
http://www.iec.ch/online_news/justpub
http://www.electropedia.org/
http://www.iec.ch/webstore/custserv/custserv_entry-f.htm
mailto:csc@iec.ch

IEC 60068-2-5

Edition 2.0 2010-04

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Environmental testing —
Part 2-5: Tests — Test Sa: Simulates
for solar radiation testing

Essais d’environn
Partie 2-5: Essais

guide pour Ie@s

t solaire simulé au niveau du sol et
b solaire

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE

INTERNATIONALE PRICE CODE R
CODE PRIX

ICS 19.040 ISBN 978-2-88910-035-4

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



-2- 60068-2-5 © IEC:2010

CONTENTS

FOREWORDD ... e 3
INTRODU CTION L. e, 5
T S COPE AN OB B . e 6
2 NOMMAtIVE MBI BIENCES ... e i 6
3 Terms and definitioNs. .. ... 6
A GNEIAl ... 7

g T 14 = (o L = o o7 P 7

4.2  Spectral distribution ...
5 CONAItiONING. .

5.1 GENEIaAl. .. )

5.2 Temperature. ... ..o N

5.3 Humidity....oooiiii e LN NG N D

5.4 Ozone and other contaminating gases

5.5 Surface contamination..................... NG

5.6 Mounting of SpeCiMeN... ... N e e e N e e et ee e a e ee e eaaaes

5.7 Testfacility....cooooiiiiii e e NG e

5.8 Testapparatus.........coooiiiiiiiiinnnnny

Initial measurement ..................< .\
7 Testing .o NG N

7.1

7.2 Procedure A — 24

(=T o [ 11 =Y o O N A N
7.3 Procedure B[ 24
=T o [ 11 =Y o T PN e N

7.4 Proce@
8 Final measurenie

Annex C (info

=71 o] oo | =1 o 0 Y2 19
Figure 1 — Global solar spectral irradiance at the earth’s surface for relative air mass ......... 8
Figure 2 — Test procedures A, B and C ... ..o e 11
Table 1 — Spectral energy distribution.............o 8

Table C.1 — Calculated spectral distribution values..................oooi 18



60068-2-5 © IEC:2010 -3-

INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-5: Tests — Test Sa: Simulated solar radiation at
ground level and guidance for solar radiation testing

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s
all national electrotechnical committees (IEC National Committees). The obje

this end and in addition to other activities, IEC publishes International Standargs) Tec i e ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides 3 € to yas “IEC

Publication(s)”). Their preparation is entrusted to technical committees; any atignaNCommittee’interested
in the subject dealt with may participate in this preparatory work. i , nmebtal and non-
governmental organizations liaising with the IEC also participate in fkj \ |E aborates closely
with the International Organization for Standardization (ISO) in Zccorda vith condjtions determined by

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matte S, early as possible, an international
consensus of opinion on the relevant subjects since eac ) itte as representation from all
interested IEC National Committees.

3) IEC Publications have the form of recom
Publications is accurate, IEC cannot be he e way jin which they are used or for any
misinterpretation by any end user.

In order to promote international uniformitly, IEC_NationalN\Comiittees undertake to apply IEC Publications

Independent certification bodies provide conformity
marks of conformity. IEC is not responsible for any

EC National Commlttees for any personal injury, property damage or
S / whether direct or indirect, or for costs (including legal fees) and
e pub |cat|on, use of, or reliance upon, this IEC Publication or any other IEC

9) Attention is™draw
patent rights. |

to Xthe possibility that some of the elements of this IEC Publication may be the subject of
S.shall yot be held responsible for identifying any or all such patent rights.

International Standard IEC 60068-2-5 has been prepared by IEC technical committee 104:
Environmental conditions, classification and methods of test.

This second edition cancels and replaces the first edition of IEC 60068-2-5, published in
1975, and IEC 60068-2-9, published in 1975, and constitutes a technical revision.

The main changes with respect to the previous edition are listed below:

This second edition of IEC 60068-2-5 will make the reading much easier, partly because it
includes guidance for solar radiation testing, previously published in a separate publication,
IEC 60068-2-9, and partly because it now allows the use of all lamps specified in CIE 85 and
published in 1985 by the International commission on lllumination.
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The text of this standard is based on the following documents:

FDIS Report on voting
104/500/FDIS 104/515/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 60068 series, under the general title Enys
can be found on the IEC website.

mental testing,

The committee has decided that the contents of this publication \ ged until
the stability date indicated on the IEC web site under "http://wet q

* reconfirmed,

e withdrawn,

* replaced by a revised edition, or
*+ amended.

xe been included in this copy.
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INTRODUCTION

This part of IEC 60068 describes methods of simulation designed to examine the effect of
solar radiation on equipment and components at the surface of the earth. The main
characteristics of the environment to be simulated are the spectral energy distribution of the
sun, as observed at the earth's surface, and the intensity of received energy, in combination
with controlled temperature conditions. However, it may be necessary to consider a
combination of solar radiation with other environments, e.g. temperature, humidity, air
velocity, etc.

@%
S
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ENVIRONMENTAL TESTING -

Part 2-5: Tests — Test Sa: Simulated solar radiation at
ground level and guidance for solar radiation testing

1 Scope and object

This part of IEC 60068 provides guidance for testing equipment or components under solar
radiation conditions.

The purpose of testing is to investigate to what extent the equig
affected by solar radiation.

For the purposes of this document, the terms and definitions given in IEC 60068-1, as well as
the following, apply.

3.1

air mass

path length that light from a celestial object takes through the earth’s atmosphere relative to
the length where air mass = 1

NOTE The air mass is 1/sin (gamma), where gamma is the elevation angle of the sun.

3.2

black standard temperature

BST

characteristic value of the specimen surface temperature

NOTE Black standard temperature as measured by a black standard thermometer (see ISO 4892-1).
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3.3
black panel temperature
characteristic value of the specimen surface temperature

NOTE Black panel temperature as measured by a black panel thermometer (see ISO 4892-1).

3.4

solar constant

rate at which solar energy, at all wavelengths, is received per unit area at the top level of
earth’s atmosphere

NOTE The value of the solar constant is E0 =1 367 W/m2.

3.5
optical depth
measure of how much light is absorbed in travelling through a medi

NOTE A completely transparent medium has an optical depth of zero.

4 General remarks

4.1 Overview

The irradiance at the face is influenced by the solar constant and the
attenuation and i i atmosphere. For test purposes, CIE 85 gives a
value of 1 090 globak radiatioh at the surface of the earth from sun at zenith;

with thefecormmend tlons of the CIE 85, is given in Figure 1 and in Table 1.



60068-2-5 © IEC:2010

2000

1600

1200

800

LT T T rrrrrrrr

Spectral irradiance (Wm_2 pm_1)

400

0,3

1,1
Wavelength

1,5
(pm)

Spectral WY m\/ JL Total

o W B ﬁuQa\KQ A |/ Visible Infra-red LN
Bandwi 00 nmjto W 400 nm to 800 nm to 300 nm to

320 n 00 800 nm 2 450 nm 2 450 nm
; 2 2 2 2 2

irradiance 108 Wym? NN\ wg8 wim 604,2W/m2 | 411,2 W/m2 | 1090 W/m
Approximéte 0,42% / 6,4 % 55,4 % 37,8 % 100 %
proportion

total yadiatiqQn

Ni\@onﬁhﬁter\h\an Mnm reaching the earth’s surface is insignificant.

If the source ion used for the test does not meet the standard spectral distribution
given in Table 1, exact spectral absorption data of the material and the exact spectral
irradiance of the alternative radiation source in the range from 300 nm to about 3 000 nm and
for the solid angle of 2 sr above the specimen surface shall be known or measured.

5 Conditioning

5.1 General

During the entire test, the irradiation, the temperature within the chamber, the humidity and
any other specified environmental conditions shall be maintained at the levels appropriate to
the particular test procedure specified in the relevant specification. The relevant specification
shall state which preconditioning requirements are to be applied.

5.2 Temperature

The temperature within the chamber during irradiation and darkness periods shall be
controlled in accordance with the procedure (A, B or C) specified. During irradiation, the
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temperature within the chamber shall rise or fall by 1 K/min and be maintained at one of the
preferred values given in IEC 60068-2-1, IEC 60068-2-2 or the relevant specification.

NOTE Additionally, a black standard thermometer or a black panel thermometer can be used to measure the
maximum surface temperature. By ventilation, this temperature can be influenced.

5.3 Humidity

Different humidity conditions, particularly condensation, can markedly affect photochemical
degradation of materials, paints, plastics, etc. If required, the values of IEC 60068-2-78 shall
be preferred.

The relevant specification shall state the humidity and whether it is to be maintained during

a) the irradiation periods only;
b) the periods of darkness only;

c) the whole test duration.
5.4 Ozone and other contaminating gases

Ozone, generated by short wavelength ultra-violet of mMally be excluded
al energy distribution.
As ozone and other contaminating gases can significan{ly /affectthe degradation processes of

certain materials, it is important to exclude thes eﬁrom the test chamber, unless

condition. However, i S 3 Hation are to be assessed, the relevant
specification should ing Y S i mation on preparation of surfaces, etc.

It shall be ensured t
are clean.

at the optical parts of the test facility, lamps, reflectors and filters, etc.

The level of irradiation over the specified measurement plane shall be measured immediately
prior to each test.

Any ancillary environmental conditions, e.g. ambient temperature, humidity and other
parameters if specified, should be monitored continuously throughout the test.

5.8 Test apparatus

The chamber in which the tests are to be carried out shall be provided with means for
obtaining, over the prescribed irradiation measurement plane, an irradiance of 1 090 W/m?2
+ 10 % with the spectral distribution given in Table 1. The value of 1 090 W/m?2 shall include
any radiation reflected from the test chamber and received by the specimen under test. It
should not include long-wave infra-red radiation emitted by the test chamber.
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Means shall also be provided whereby the specified conditions of temperature, air flow and
humidity can be maintained within the chamber.

The temperature within the chamber shall be measured (with adequate shielding from
radiated heat) at a point or points in a horizontal plane 0 mm to 50 mm below the prescribed
irradiation measurement plane, at half the distance between the specimen under test and the
wall of the chamber, or at 1 m from the specimen, whichever is the lesser.

6 Initial measurement

The specimen shall be submitted to the visual, dimensional and functional checks prescribed
by the relevant specification.

7 Testing

7.1 General

During exposure, the temperature within the chamber sRka 1 K/min and be
maintained at one of the preferred values given in |E

relevant specification.

In procedure A, the temperature withi
irradiation period starts.

The requirements for
Throughout the
maintained withi

effects of cytlic therrmal s
in this instance.

ressing, and this procedure is therefore not generally recommended

The specimen shall be exposed, for the duration called for in the relevant specification, to one
of the following test procedures (see Figure 2).

7.2 Procedure A — 24 h cycle, 8 h irradiation and 16 h darkness, repeated as required
This gives a total irradiation of 8,96 kWh/mZ2 per diurnal cycle, which approximates to the most

severe natural conditions. Procedure A should be specified where the principal interest is in
thermal effects.

7.3 Procedure B — 24 h cycle, 20 h irradiation and 4 h darkness, repeated as required

This gives a total irradiation of 22,4 kWh/m2 per diurnal cycle and is applicable where the
principal interest is in degradation effects.
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7.4 Procedure C — Continuous irradiation as required

A simplified test, applicable where cyclic thermal stressing is unimportant and photochemical
effects only are to be assessed. Also for the assessment of heating effects on specimens with
low thermal capacity.

Procedure A

1 cycle »

T2

T4
—Irradiation —/
0 8 Time (h) 4

Procedure B

O
¢ N\

T
Q Irradjation |
me (h) 20 24
Protedufe C

T2

Ty
A
Continuous irradiation -

Time (h)

Key

T, lower temperature (25 °C if not otherwise specified)

T, upper temperature (40 °C if not otherwise specified)

Figure 2 — Test procedures A, B and C



