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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 3-1: Supporting documentation and guidance —
Cold and dry heat tests

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for s ization comprising
all national electrotechnical committees (IEC National Committees). The obj is to promote
international co-operation on all questions concerning standardization in the electfi d electronic fields. To
this end and in addition to other activities, IEC publishes International Stangdarg \ni ecifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides e d “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any g qittee interested
in the subject dealt with may participate in this preparatory work. i 3

governmental organizations liaising with the IEC also participate in fkj . |E aborates closely

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mattg
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

possible, an international
s representation from all

3) IEC Publications have the form of recom

4)

5) Independent certification bodies provide conformity

marks of conformity. IEC is not responsible for any

6)

7) employees, servants or agents including individual experts and
C National Committees for any personal injury, property damage or
whether direct or indirect, or for costs (including legal fees) and

the publication, use of, or reliance upon, this IEC Publication or any other IEC

8) ormative references cited in this publication. Use of the referenced publications is

9) to the possibility that some of the elements of this IEC Publication may be the subject of

patent rights. IE€ shall yot be held responsible for identifying any or all such patent rights.

International Standard IEC 60068-3-1 has been prepared by IEC technical committee 104:
Environmental conditions, classification and methods of test.

This second edition cancels and replaces the first edition, published in 1974, and constitutes
a technical revision.

The main changes with regard to the previous edition are as follows:

— removal of guidance regarding thermal characteristics of chamber walls;

— revision of sections that address environmental chambers that do not use movement of air
for temperature control.
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The text of this standard is based on the following documents:

FDIS Report on voting
104/555/FDIS 104/558/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 parts in the IEC 60068 series, under the general title Environme
found on the IEC website.

al testing can be

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

* reconfirmed,
+ withdrawn,
* replaced by a revised edition, or

&&%
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ENVIRONMENTAL TESTING -

Part 3-1: Supporting documentation and guidance —
Cold and dry heat tests

1 Scope

This part of IEC 60068 provides guidance regarding the performance of cold and dry heat
tests.

2 Normative references

document.
the’latest edition

its surface, measured in free-air conditions and under
3 C_60068-1, is more than 5 K above the ambient temperature
of the surro i after thermal stability has been reached

3.2

specimen that dees nof produce heat to a level that can affect the air temperature surrounding
the specimen or thosg specimens located nearby

3.3

free-air conditions

conditions within an infinite space where the movement of the air is affected only by the heat-
dissipating specimen

4 Selection of test procedures

4.1 General background
411 General

Specimen performance may be influenced or limited by the temperatures in which the
specimen is operated. The level of influence may be affected by test gradients that exist
within the test system (climatic or environmental chamber) and internal temperatures within
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the specimen itself. In order to determine the level of influence that exists and to ensure that
the specimen is designed appropriately, cold and/or dry heat tests are performed.

4.1.2 Ambient temperature

The maximum and minimum values of the ambient temperature where the specimen will be
subjected to should be known. Preferred values for testing purposes are provided in
IEC 60068-2-1 and/or IEC 60068-2-2.

Difficulties can arise due to the fact that heat transfer causes temperature variations in the
area surrounding the specimen. Consequently, the affect from the transfer of heat to the
ambient temperature of the surrounding atmosphere should be considered. Air flow related to
spacing between specimens should also be considered when performing a

4.1.3 Specimen temperatures

internally and externally.

4.1.4 Specimens without heat dissipation

If the ambient temperature is uniform a
the specimen, heat will flow from th
atmosphere is at a higher temperature.
ambient atmosphere if the specimen

stabilization pomt a 8t [ perature. It follows that if a steady temperature is
reached, heat wj rom the specimen by convection, radiation, and/or
conduction into the a 3 vhereby the specimen is cooled

If more th g subjected to a dry heat test in the same chamber, it is
necess sre tha all specimens are in the same ambient temperature and have
identical meuntiy i . It has not, however been found necessary to d|fferent|ate

performed.

4.2 Mechanisms of heat transfer
4.21 Convection

Heat transfer through convection is an important factor when testing heat-dissipating
specimens. The coefficient of heat transfer from the surface of the test specimen to the
ambient air is affected by the velocity of the surrounding air. The greater the air velocity, the
more efficient the heat transfer is. Therefore, the higher the air velocity, the lower the surface
temperature of the test specimen will be with the same temperature of the ambient air. This
effect is illustrated in Figures 1 and 2.
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Figure 1 — Experimental data on the effect of airflow on surface temperature
of a wire-wound resistor — Radial airflow
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