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PREFACE

This Standard was prepared by the Standards Australia Committee EL-026, Protective
Enclosures and Environmental Testing for Electrical/Electronic equipment to supersede
AS 1099.3.1—1980, Basic environmental testing procedures for electrotechnology
Part 3: Background information—Section 1: Tests A and B—Cold and dry heat tests.

The objective of this Standard is to provide the electrotechnology industry with a complete set
of environmental test procedures published as a series under AS 60068 Environmental testing.

This Standard is Part 3.1 of that series.

This Standard is identical with, and has been reproduced, from IEC 60068-3.1:174,
Environmental testing — Part 3: Background information — Section One: Cold and' dry heat
tests.

As this Standard is reproduced from an International Standard, the following ap; lies:

(a) Its number does not appear on each page of text and its identity is shcn only on the
cover and title page.

(b) In the source text ‘this international standard’ should read ‘thi: (Au.tranan Standard’.
(c) A full point should be substituted for a comma when referring to . decimal marker.
(d)  Any French text on figures should be ignored.

In this Standard, the following print types are used:

- requirements proper: in arial type;

— test specifications: in italic type;

- explanatory matter: in smaller arial type.

Any international Standard referenced shoulc be ~eplaced by an equivalent Australian Standard
when one is available. The availability ot ¢g ivalent Australian Standards can be determined
either from the Standards Australi= ~aw ogue or from the Standards Australia website
(www.standards.com.au).


https://www.stdhive.com/standards/as-6006831-2003-pdf/

CONTENTS
Page
T Nt OAUCT ON o 1
1.1 Reference ambient conditionSs............oooii 1
1.2 Devices without heat dissipation ... 1
1.3 Devices with heat dissipation. ... 1
1.4 Ambient temperature .. ... 2
1.5 SUurface tEMPEratUres ... ..o z
2 Reasons for the differing test procedures. ... 2
2.1 Mechanisms of heat transfer.................. e 4
2,11 CONVECHION. ... 2
2.1.2 Thermal radiation ... .. ... 3
2.1.3 Thermal conduction ... 4
2.1.4 Forced air circulation ... N 4
3 Test Chambers . o 5
3.1 GENETAl .o L 5
3.2 Methods of achieving the required conditions in the testchomber........................... 6
3.2.1 Design of chambers for simulating the effe-t ¢f free air condition................ 6
3.2.2 Design of chambers with forced air circul2tior. ................cooooi, 6
3.2.3 Emissivity coefficientof walls..........0.....0 . 7
3.2.4 Thermal characteristics of mounting devices....................cooooii, 7
4 MeasSUrEMENES ... 7
A1 TeMPEratUre ... e 7
4.2 AN VeIOCIY o 7
4.3  Emissivity COeffiCient ... ... 7
Annex A Effects of size of chamber orzuii=ce temperature of a specimen when no
forced air circulation 1S USed ... 8
Annex B Effect of airflow on chaiabe~ conditions and on surface temperatures of test
S I M BN L.t 10
Annex C Effect of specimei1 £missivity coefficient on temperature rise.................cooooovnnnn. 14
Annex D Effect of wire termination dimensions and material on surface temperature of
@ COMIP O N . 15
Annex E Heat transfe: calculations and nomograms.............ooooiiiiiiiiiiii 16
Annex F Therina. conductivities of common materials ...............cooooiiiiii 23
Annex G Muasurement of temperature . ... 24
Annex t' Measurement of air VEIOCITY ... 26
Annex o leasurement of emissivity coefficient............. 27

A.nex K General block diagram, cold and dry heattests.............oooi 35


https://www.stdhive.com/standards/as-6006831-2003-pdf/

Page
Figure 1 — Heat dissipation per unit surface area of the test specimen at which
the deviation between the surface temperature of the specimen
in a very large chamber and in a smaller chamberreaches 5°C ............................ 9
Figure 2 — Experimental data on the effect of airflow on surface temperature
of a wirewound resistor — Radial airflow.................co 11
Figure 3 — Experimental data on the effect of airflow on surface temperature
of a wirewound resistor — Axial airflow ... 12
Figure 4 — Temperature distribution on a cylinder with homogeneous heat generation
in airflow of velocities 0,5, 1 and 2 m.s™ 1 ... 13
Figure 5 — Comparison of the temperature rise as a function of heat dissipation
for thermal white and thermal black specimens subjected to an ambient
temperature of 70 °C in a chamber with thermal black walls
(experimental Values) ... ... 14
i QUIE B 15
Figure 7 — Relationship between the surface temperature T of the specimen
and the heat-dissipated P per unit time at the ambient temperatur> T, ............... 19
Figure 8 — Nomogram for evaluation of surface temperatures of the specimen T
at different ambient temperatures T,. Average specimen di iensions
a = 0,2 m, emissivity coefficient of the specimen ¢, =0.7..................................... 20
Figure 9 — Nomogram for evaluation of surface temperatuies cf tne specimen T
at different ambient temperatures T,. Ave.age spccimen dimensions
a = 0,05 m, emissivity coefficient of the specmen &, =07 21
Figure 10 — Relation between overtemperature ana >=iissivity coefficient &
Of the SPECIMEN . e 22
Figure 11 — Wien's displacement law......... .o e 33

Figure 12 — Relation between M(;V— AN A T 34

LN


https://www.stdhive.com/standards/as-6006831-2003-pdf/

STANDARDS AUSTRALIA

Australian Standard

Environmental testing
Part 3.1: Background information—Section one: Cold and
dry heat tests

1 Introduction

The performance of components and equipments is influenced and limited by their .intcrnai
temperatures which depend on the external ambient conditions and on the heat aencrated
within the device itself.

Whenever temperature gradients exist in the system formed by a device and it surroundings,
a process of heat transfer will ensue.

The tests cover cold and dry heat testing, with both sudden an4 aradual change of the
temperature, and of non-heat-dissipating and heat-dissipating spe *imens (the latter with or
without artificial cooling).

The use of test chambers with and without forced air circuiatior is covered as appropriate. A
general block diagram of the total procedure is given in.an~ex K.

1.1 Reference ambient conditions

Unfortunately, the actual ambient conditions in wnich the device will have to work are
normally neither accurately known nor well ('efined, so that it is not possible to use them as a
basis for design, specification or testing.

For these purposes, it is necessary ty uefine conventional reference ambient conditions which
may be specified taking into accou.:t ti.c following considerations.

1.2 Devices without hea* lissi, ation

If the ambient temperat re Is uniform and constant and there is no generation of heat within
the device, heat will"7'aw from the ambient atmosphere into the device if the former is at a
higher temperature, and from the device into the ambient atmosphere if the latter is at a lower
temperature. This hea: transfer will continue until the device has reached in all its parts the
temperature cr 1.2 surrounding atmosphere. From that moment on, the heat transfer ceases
and will not stcrt again unless the ambient temperature changes. In this case, the definition of
a reference «mbient temperature is simple, the only condition being that it shall be uniformly
distribu.2d and constant. For the case when the device does not reach the temperature of the
stroena ng atmosphere, the definition of a reference temperature is more complicated and
*he ancltsions in 1.3 apply.

1.3 Devices with heat dissipation

If heat were generated within the device and there were no heat transfer to the ambient
atmosphere, the temperature of the device would rise beyond any limit. It follows that if an
ultimate steady temperature is reached, this implies that heat is flowing continuously from the
device into the atmosphere whereby the device is always cooled, no matter what the ambient
atmosphere is. Only if the ambient temperature rises, a further rise of temperature within the
device may occur.
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