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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 3-7: Supporting documentation and guidance —
Measurements in temperature chambers for
tests A (Cold) and B (Dry heat) (with load)

FOREWORD

nternational Electrotechnical Commission (IEC) is a worldwide organization for standardization conprising
htional electrotechnical committees (IEC National Committees). The object of IEC is to pramote intefnational
beration on all questions concerning standardization in the electrical and electronic fields. To this end and
dition to other activities, IEC publishes International Standards, Technical Specifications), Technical Reports,
cly Available Specifications (PAS) and Guides (hereafter referred to as “IE€"Publication(s)]). Their
Aration is entrusted to technical committees; any IEC National Committee interested in the subject dealt with
participate in this preparatory work. International, governmental and non-governmental organizationg liaising
the IEC also participate in this preparation. IEC collaborates closely with theyInternational Organizption for
Hardization (ISO) in accordance with conditions determined by agreement between the two organizgtions.

ormal decisions or agreements of IEC on technical matters expresssas/ nearly as possible, an intefnational

conslensus of opinion on the relevant subjects since each technical*committee has representation [from all

inter

3) IEC
Com
Publ
misif

4) In o
trang
any

bsted IEC National Committees.

Publications have the form of recommendations for international use and are accepted by IEC National
Mmittees in that sense. While all reasonable efforts are niade’ to ensure that the technical content of IEC
cations is accurate, IEC cannot be held responsible\for the way in which they are used or|for any
terpretation by any end user.

der to promote international uniformity, IEC Natienal Committees undertake to apply IEC Pubjications
parently to the maximum extent possible in theirhational and regional publications. Any divergence petween
EC Publication and the corresponding national or regional publication shall be clearly indicated in the latter.

5) IEC

Intern
Enviro

tself does not provide any attestation of (onformity. Independent certification bodies provide cgnformity
sment services and, in some areas, access to IEC marks of conformity. IEC is not responsiblel for any

bility shall attach to IEC or-its;directors, employees, servants or agents including individual expgrts and
bers of its technical committees and IEC National Committees for any personal injury, property damage or
damage of any nature, whatsoever, whether direct or indirect, or for costs (including legal fdes) and
nses arising out of the\publication, use of, or reliance upon, this IEC Publication or any other IEC

tion is drawn te the Normative references cited in this publication. Use of the referenced publicgtions is

tion is drawmto the possibility that some of the elements of this IEC Publication may be the subject ¢f patent

tional’ Standard IEC 60068-3-7 has been prepared by IEC technical committee T|C 104:

mental canditions classification and methods of test

This second edition cancels and replaces the first edition published in 2001. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous

edition

a) ver

bal forms have, in many parts, been changed to express requirements instead of

recommendations (‘shall' instead of 'should’);
b) Table 1 has been updated.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
104/868/FDIS 104/873/RVD

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

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

The cdmmittee has decided that the contents of this document will remain unchanged uptil the
stability date indicated on the IEC website under "http://webstore.iec.ch” in the data related to
the spécific document. At this date, the document will be

e recpnfirmed,
e withdrawn,
e replaced by a revised edition, or

e amgnded.
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INTRODUCTION

IEC 60068 (all parts) contains fundamental information on environmental testing procedures
and severities.

The expression "environmental conditioning" or "environmental testing" covers the natural and
artificial environments to which components or equipment may be exposed so that an
assessment can be made of their performance under conditions of use, transport and storage
to which they may be exposed in practice.

Temperature chambers used for "environmental conditioning" or "environmental testing" are not
descrijed in any publicafion, although the method of maintaining and measuring tempeérature
and/or[humidity has great influence on test results. The physical characteristics of température
chambgrs can also influence test results.
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ENVIRONMENTAL TESTING -

Part 3-7: Supporting documentation and guidance —
Measurements in temperature chambers for
tests A (Cold) and B (Dry heat) (with load)

1 Scope

This p
temper
of IEC
dissipa
workin
regula

2 N

The fol
constit
For u
amend

IEC 60
— Conf

3 Te
For the

ISO an
addres

e |EC
e |IS(Q

3.1

art of IEC 60068 specifies a uniform and reproducible method of confirmir
ature test chambers conform to the requirements specified in the climatic tesf proc

ting specimens under conditions which take into account air circulation insi

chamber performance monitoring.

prmative references

lowing documents are referred to in the text in such a way that some or all of their ¢

dated references, the latest edition of the &eferenced document (includin
ents) applies.

068-3-5:2018, Environmental testing — Part 3-5: Supporting documentation and gy
frmation of the performance of temperature chambers

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

d IEC maintain terminological databases for use in standardization at the fo
ses:

Electropedia: ‘available at http://www.electropedia.org/

Online bfewsing platform: available at http://www.iso.org/obp

ecification

test sq
proced

g that
edures

60068-2-1 and IEC 60068-2-2, when loaded with either heat-dissipating or non heat-

de the

j space of the chamber. This document is intended primarily for users-when congucting

ontent

Lites requirements of this document. For dated references, only the edition cited applies.

g any

idance

lowing

ure“applied to test chambers with or without forced air circulation, suitable for

a wide

range of chamber sizes

Note 1 to entry: A summary of test conditions in IEC 60068-2-1 and IEC 60068-2-2 is given in Table 1; conditions
including sudden change of temperature have been removed from earlier versions of these documents.


http://www.iso.org/obp
https://iecnorm.com/api/?name=6813de0210dbf78aa82a9cd5743d74e1

IEC 60068-3-7:2020 © IEC 2020 -7-

Table 1 — Test conditions

Specimen heat- Specimen power status Change of Preferred air
Temperature Test dissipation temperature velocity
range None With After Throughout Gradual High Low
stabilization test
Ab @) @) @)
-65 °C to Ad e} O o} O
+5 °C
Ae (@] @] o] O]
Bb Q Q Q
+30 iC to Bd @] @] @) o
+10Q0 °C
Be (@) @] o] O]
3.2
confirmation method
specified method of making continuous measurements in order, to establish whether the
performance of a test chamber conforms to the requirements detailed in IEC 60068-2-1) test A
and/or(I[EC 60068-2-2, test B
3.3
routing monitoring method

specifi

chambgr performance is being maintained

3.4

test lopd
test specimen that is installed in the test:‘chamber for the confirmation measurements

Note 1t

3.5

artificial load

test lo

ed method of making measurements, continuously or at intervals, to ensure that t

b entry: The test load is defined"by geometric dimensions and by thermal properties.

bd made in accordance with IEC 60068-3-7 with dimensions and thermal pro

he test

perties

related to the geomeltric dimensions and thermal capacity of the specimens intended to be

tested

Note 1t

in the chamber
b entry: [Table 2 provides values for an artificial load and an example is given in Figure 1.

Table 2 — Artificial load — Values

Dimensions Volume approximately 20 % of working space
Heat transmission Approximately 10 kdJ/m2K
Heat radiation emissivity > 0,7
Heat dissipation In accordance with
IEC 60068-2-2:2007, 4.1.
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IEC

Key

h  heig
! leng
w width

s thick

NOTE
the work

ness of material

b = 3 mm stainless steel or 4 mm aluminium (4, / and w should be smalléer, than the relevant dimer]
ing space).

Figure 1 — Examples of artificial'Joads

4 Measuring system

4.1

The sy
indepe
device
equiva
requirg

4.2
421

General description

hdent of the chamber, should comply with the following requirements. Measu
5 other than those listed may be 0sed when their performance is shown to be tech
ent or when practical concems require alternative techniques. Deviations from
ments shall be documented:

Temperature

General

Platimtn resistance™thermometers (in accordance with IEC 60751) or thermocoup

accord

4.2.2

nce with<{/EC 60584-1) should be used.

Témperature sensor

sions of

stem used for the confirmation and routine monitoring measurements, either built-in or

rfement
nically
these

es (in

In a te

4.3 Humidity

4.3.1

General

The humidity test is required for confirmation of IEC 60068-2-2 tests only.

Place the independent humidity sensor as near as practical to the centre of the working space.

Types

of humidity monitoring sensors are described in 4.4 of IEC 60068-3-6:2018.
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Humidity sensor

Sensor measurement uncertainty should not exceed +3 % RH.

4.4 Wall emissivity

Emissivity of the chamber enclosure should be in accordance with IEC 60068-3-1.

4.5 Air velocity

4.51

General

An airf
can be

4.5.2

The aif
60068+

4.5.3

The aif
airflow

4.6

For co
monito
verificd

systen.

5 De

5.1

The en

5.2
5.2.1

Provisi
conditi

OW Sensor should be nstalled such that the maximum air veloCity Impinging on.iA
monitored.

Air velocity sensor

velocity sensor measurement uncertainty should be compatible with{EC 60068-2
2-2 tolerances.

Air velocity sensor response time

fluctuation.

Recording device

hfirmation monitoring, data should be recorded at least once per minute. For
ring, data should be recorded at least ofice every 5 min. For the purpose of ch
tion, the device utilized for recording data should be independent of the chamber

termination of temperature’performances

FTest area environment

Chamber loading
General

on, isymade for measurement of test chamber performance with different |
D1iS,

vironment in the test'area shall be in accordance with 4.1 of IEC 60068-3-5:2018.

e load

-1 and

velocity sensor response time should be greater than 5 s.to avoid any influence ¢n it by

routine
amber
control

oading

Test loads: heat-dissipating
non heat-dissipating
Artificial loads: heat-dissipating
non heat-dissipating

NOTE However, when testing large, high heat dissipating specimens, it can be desirable to allow the specimen to
develop thermal gradients by using 'free air' chambers or those with a low airflow (typically less than 0,5 m/s). In
such cases it is possible that the chamber will not have a uniform temperature within the working space and it is
important to monitor the temperatures of the air entering and exiting the specimen.
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5.2.2 Location of test load

The test load shall be located in the enclosure so that it is entirely within the working space.

When testing multiple heat dissipating specimens, any heating effects between specimens and
on the overall chamber temperature gradient shall be minimized.

5.3 Installation of temperature sensors
5.3.1 General

The temperature sensors shall be protected from heating and cooling sources and from direct
heat rddiation. In addition, the wall and load sensors shall be protected from convectign heat
transfgr from the surrounding air by suitable insulation.

5.3.2 Position of temperature sensors

Position of temperature sensors shall be in accordance with 4.4 of IEC 60068-3-5:2018

5.3.3 Position of load sensors
Test Igad temperature sensors shall be positioned on representative points of the load to

indicate that temperature stability is reached.

6 Test procedures

6.1 Confirmation methods
6.1.1 General

Tests phall be conducted at temperatures and with loads which are representative |of the
intend¢d use of the chamber.

6.1.2 Test without load
Tests without load shall be conducted in accordance with IEC 60068-3-5.
6.1.3 Test with load

— Insfall and operate the test load.
— Repeat test'sequence as in 6.1.2 above.

6.2 Routine monitoring methods

Routine—menttering—shall-be—conducted—atregular—intervals{fer—controlpurposes—~Additional
monitoring shall be conducted whenever the chamber undergoes repair/maintenance to the
heating/cooling system, the air circulating system or to the chamber control system. Sensors
used for routine monitoring should be selected from locations identified in 4.4 of

IEC 60068-3-5:2018.

Monitor the temperature at the selected points at 5 min intervals or more frequently.

Routine monitoring is used to determine that the chamber is working within its tolerances for a
given test load. However, the temperature tolerance on a single monitoring point will be different
from that given for confirmation monitoring, i.e. £1,5 K (cold test) and +1,0 K (dry heat test).
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7 Evaluation criteria

The performance of the temperature test chamber is confirmed if all results are within the
specification limits of the appropriate part of the IEC 60068-2 series.

8 Information to be given in the performance report

As a minimum, the test report shall contain the following information:

— Atmospheric conditions (temperature and relative humidity) in the test area.

- Sizfammﬁcmmmwm.—
— Temperature fluctuation, temperature gradient, and temperature variation in space-at each

temperature stage of Clause 5 of IEC 60068-3-5:2018.
— Temperature rate of change, heating and/or cooling.
— Temperature extremes.
— Any deviations such as overshoot.
— Defails of test load.
— Defails of data acquisition system.
— Air|flow speed.

— Evaluation of measurement uncertainties.
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de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits de
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La Norme internationale IEC 60068-3-7 a été établie par le comité d'études 104 de I'lEC:
Conditions, classification et essais d'environnement.

Cette deuxiéme édition annule et remplace la premiére édition parue en 2001. Cette édition
constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) dans plusieurs parties, les formes verbales ont été remplacées par des exigences explicites

en

lieu et place des recommandations ("devoir" au lieu de "il convient");
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b) le Tableau 1 a été mis a jour.
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104/868/FDIS 104/873/RVD
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INTRODUCTION

La série IEC 60068 (toutes les parties) compile des informations fondamentales concernant les
procédures d'essai d'environnement et les niveaux de gravité associés.

L'expression "conditionnement climatique" ou "essais d'environnement" couvre les
environnements naturels et artificiels auxquels peuvent étre exposés les composants ou
matériels, afin de pouvoir réaliser une évaluation de leurs performances dans les conditions
d'utilisation, de transport et de stockage qui peuvent étre rencontrées dans la pratique.

Aucune publication ne décrit les chambres d'essai en température utilisées pour le
"condiIonnement climatique™ ou Tles "essais denvironnement’™ alors que les meéfhodes

employées pour maintenir et mesurer la température et/ou I'humidité ont unenindidence
importante sur les résultats d'essai. Les caractéristiques physiques des chambres_d'egsai en
température peuvent également influencer les résultats d'essai.
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ESSAIS D'ENVIRONNEMENT -

Partie 3-7: Documentation d'accompagnement et recommandations —

Mesurages dans les chambres d'essai en température pour
les essais A (froid) et B (chaleur séche) (avec charge)

La prdsente partie de I'lEC 60068 spécifie une méthode uniforme et reproductibl
confirmer que les chambres d'essai en température respectent les exigences spécifiée
les prqcédures d'essai climatique de I'lEC 60068-2-1 et de I'lEC 60068-2-2, lorsqu'elld
chargées de spécimens dissipateurs d'énergie ou non, dans des conditionsyqui'tiennent ¢

d'une

irculation d'air a l'intérieur de I'espace de travail de la chambre.\Lg présent dog

s'adregse en premier lieu aux utilisateurs qui effectuent une surveillance régulié
performhances des chambres.

2 Références normatives

Les do
de leu
I'éditio

cuments suivants sont cités dans le texte de sorte qu'ils constituent, pour tout ol
I contenu, des exigences du présent document. Pour les références datées,
h citée s'applique. Pour les références non.datées, la derniére édition du docun

référerlce s'applique (y compris les éventuels amendements).

IEC 60068-3-5:2018, Essais d'environnement — Partie 3-5: Documentation d'accompagr
et guide — Confirmation des performances-des chambres d'essai en température

3 Tdrmes et définitions

Pour lgs besoins du présent‘document, les termes et définitions suivants s'appliquent.

L'ISO ¢t I'lEC tiennent a-jour des bases de données terminologiques destinées a étre u

en nor

malisation, cansultables aux adresses suivantes:

o |EQ Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SQ Ontine browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1
spécif

. pour
s dans
s sont
ompte
ument
re des

partie
seule
ent de

ement

ilisées

ication d'essai

procédure appliquée aux chambres d'essai équipées ou non d'une circulation d'air forcée et
adaptée a une grande diversité de dimensions de chambres

Note 1 a l'article:

Le Tableau 1 récapitule les conditions d'essai spécifiées dans I'|EC 60068-2-1 et I''EC 60068-2-2;

les conditions qui impliquent une brusque variation de température ont été supprimées des versions précédentes de
ces documents.
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Tableau 1 — Conditions d'essai

Dissipation Mise sous tension Variation de | Vitesse de l'air
d'énergie du du spécimen température préférentielle
Plage de Essai spécimen
températures
Sans Avec Aprés Pendant Progressive | Elevée | Faible
stabilisation I'essai
Ab @) @] O]
-65°C a Ad @] @] O] ©)
+5°C
Ae O] O] O] o
Bb @) o] O]
+30fC a Bd @) o) @) o)
+1 0Q0 °C
Be @] o] o] o
3.2
méthode pour la confirmation

méthode spécifiée pour réaliser des mesurages continus «dans le but d'établir

perforr
I''EC 6

3.3
métho

méthode spécifiée pour réaliser des mesurages.-continus ou périodiques dans le

s'assu

3.4

charge¢ d'essai

spécim
Note 1 3

3.5

charge artificielle

charge
proprig
des sp

Note 1 3
la Figurg

hances d'une chambre d'essai sont conformes aux.”exigences spécifiées
0068-2-1, essai A et/ou dans I'lEC 60068-2-2, essaj B

de de contréle de routine

er que les performances de la chambre . d‘essai sont maintenues

en placé dans la chambre d'essai pour les mesurages de confirmation

I'article: La charge d'essaisest\définie par ses dimensions géométriques et par ses propriétés the

d'essai réalisée” conformément a I'lEC 60068-3-7 et dont les dimensions
tés thermiques.correspondent aux dimensions géométriques et a la capacité the
Bcimens déstinés a étre soumis a I'essai dans la chambre

I'artiele " Le Tableau 2 donne des valeurs pour une charge artificielle et des exemples sont repré
1,

si les
dans

but de

miques.

et les
rmique

bentés a

rableau 2 — Cliarge artificielle — valeurs

Dimensions Volume approximatif: 20 % de I'espace de
travail
Transmission calorifique Approximativement 10 kJ/m2K

Pouvoir émissif du rayonnement > 0,7
thermique

Dissipation calorifique Conformément a I'lEC 60068-2-2:2007, 4.1
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w largqur

s épai

NOTE

seur du matériau

correspqndantes de I'espace de travail).

Figure 1 — Exemples de charges artificielles

4 Systéme de mesure

4.1

Il conv

PDescription générale

ent que le systéme utilisé pour les mgsurages de confirmation ou de contréle de

(que lg systéme soit indépendant ou intégré a la chambre d'essai) respecte les exi

suivan
etabli
pratiq
exigen

4.2
421

Il conv
couple

4.2.2

es. Des dispositifs de mesure autres que ceux répertoriés peuvent étre utilisés
ue leurs performances sont techniquement équivalentes ou que des problémes
e nécessitent l'utilisation -d'autres techniques. Toute divergence par rapport
ces doit étre documentée.

FTempérature
Généralités

ent d'utiliserdes thermometres a résistance de platine (conformes a I'lEC 60751)
5 thermoélectriques (conformes a I'lEC 60584-1).

Capteur de température

k = 3 mm d'acier inoxydable ou 4 mm d'aluminium (il convient que %, [ et soient inférieures aux dimensions

routine
jences
s'il est
d'ordre
a ces

ou des

Il convient que l'incertitude de mesure du capteur soit conforme a la classe A de I'lEC 60751
pour une plage de températures entre —200 °C et +650 °C.

4.3
4.3.1

Humidité

Généralités

L'essai d'humidité est exigé pour la confirmation des essais de I'lEC 60068-2-2 uniquement.

Mettre le capteur d'humidité autonome aussi proche que possible du centre de l'espace de

travail.

Les types de capteurs de contrdle d'humidité sont décrits au 4.4 de I'lEC 60068-3-6:2018.
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