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Introduction
This draft standard is based on national and international discussions. Your comments on this draft are invited and will assist in
the preparation of the consequent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published
as a British Standard.

UK Vote
Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will be rejected.

- All comments should be submitted online at https://standardsdevelopment.bsigroup.com/. You will need to register in
order to comment.

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) 7

MB Clause No./ Subclause
No./Annex (e.g. 3.1)

Paragraph/Figure/
Table/Note

Type of
comment

Commend (justification
for change) by the MB

Proposed change by the MB Secretariat observations on
each comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs
clarifying.

Amend to read '...so that the mains
connector to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as
an alternative cannot be supported
as serious problems have been
encountered in its use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 56 

____________ 57 

ENVIRONMENTAL TESTING  58 

Part 3-11: Supporting Documentation and Guidance – Verification of The 59 

Temperature and Humidity Conditions Within Climatic Chambers 60 

FOREWORD 61 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising all 62 
national electrotechnical committees (IEC National Committees). The object of IEC is to promote international co -63 
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition 64 
to other activities, IEC publishes International Standards, Technical Specifications, Technical Reports, Publicly 65 
Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”). Their preparation is 66 
entrusted to technical committees; any IEC National Committee interes ted in the subject dealt with may participate 67 
in this preparatory work. International, governmental and non-governmental organizations liaising with the IEC also 68 
participate in this preparation. IEC collaborates closely with the International Organization for Standardization (ISO) 69 
in accordance with conditions determined by agreement between the two organizations.  70 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 71 
consensus of opinion on the relevant subjects since each technical committee has representation from all interested 72 
IEC National Committees.  73 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 74 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 75 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 76 
misinterpretation by any end user. 77 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 78 
transparently to the maximum extent possible in their national and regional publications. Any divergence between 79 
any IEC Publication and the corresponding national or regional publication shall  be clearly indicated in the latter. 80 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 81 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any  services 82 
carried out by independent certification bodies. 83 

6) All users should ensure that they have the latest edition of this publication.  84 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts an d 85 
members of its technical committees and IEC National Committees for any personal injury, property damage or other 86 
damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and expenses arising 87 
out of the publication, use of, or reliance upon, this IEC Publication or any other IEC Publications.  88 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 89 
indispensable for the correct application of this publication. 90 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of patent 91 
rights. IEC shall not be held responsible for identifying any or all such patent rights.  92 

International Standard IEC 60068-3-11 has been prepared by IEC technical committee 104: 93 

Environmental conditions, classification, and methods of test.  94 

This edition has clarified the purpose of the document, revised the layout and content of the previous 95 

edition, and corrected a number of minor errors. As this document is intended as a guidance document, 96 

this edition has also removed a number of misplaced normative statements. The revision has 97 

incorporated the content of IEC 60068-3-7, which is no longer necessary, as well as including relevant 98 

guidance from IEC 60068-3-5 (which now incorporates IEC 60068-3-6).   99 

The text of this International Standard is based on the following documents:  100 

FDIS Report on voting 

xxx xxx 

Full information on the voting for the approval of this International Standard can be found in the report 101 

on voting indicated in the above table. 102 

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.  103 

A list of all parts in the IEC 60068 series, published under the general title Environmental testing, can 104 

be found on the IEC website. 105 

The committee has decided that the contents of this document will remain unchanged until the stability 106 

date indicated on the IEC website under "http://webstore.iec.ch" in the data related to the specific 107 

document. At this date, the document will be  108 
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reconfirmed, 109 

withdrawn, 110 

replaced by a revised edition, or 111 

amended. 112 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document using a colour printer.  

 113 
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INTRODUCTION 115 

This document provides methodologies intended to establish variations and uncertainties of the 116 

climatic conditions which may occur within environmental climatic test chambers. The information 117 

derived using these methodologies is intended to be used to substantiate, in a uniform and 118 

reproducible manner, whether the climatic test specification requirements have been met.  119 

Additionally, this document provides guidance and examples on the determination of uncertainties 120 

arising in the measurement of temperature and humidity within climatic chambers. The analysis of 121 

these uncertainties exploits information derived from the measurement procedures also set out within 122 

this document. 123 

The methodologies presented in this document also provide information to allow the selection of a 124 

suitable chamber for a specific combination of test procedure and specimens. The methodologies can 125 

also be used to verify the performance of climatic chambers following installation, modification, or 126 

maintenance.  127 

  128 
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ENVIRONMENTAL TESTING –  129 

Part 3-11: Supporting Documentation and Guidance – Verification of The 130 

Temperature and Humidity Conditions Within Climatic Chambers   131 

1.1 1 Scope 132 

This document provides methodologies intended to establish variations and uncertainties of the 133 

climatic conditions within environmental test chambers. The information derived using these 134 

methodologies is intended to be used to substantiate, in a uniform and reproducible manner, whether 135 

the climatic test specification requirements have been met.  136 

Additionally, this document provides guidance and examples on the determination of uncertainties 137 

arising in the measurement of temperature and humidity within climatic chambers . The analysis of 138 

these uncertainties exploits information derived from the measurement procedures also set out within 139 

this document. 140 

The methodologies also provide information to allow the selection of a suitable chamber for a specific 141 

combination of test procedure and specimens. The methodologies can also be used to verify the 142 

performance of climatic chambers following installation, modification, or maintenance.  143 

This document is applicable to temperature chambers as well as temperature/humidity chambers. 144 

The methodologies are intended to be used with an empty climatic test chamber, a chamber 145 

containing a test load, or a chamber contain a test specimen undergoing testing. Guidance is provided 146 

on which of these options is applicable in different circumstances.  147 

1.2 2 Normative References 148 

There are no normative references in this document.   149 

1.3 3 Terms and Definitions 150 

For the purposes of this document, the terms and definitions defined in IEC 60068-3-5 [1] apply.  151 

Where for convenience of the reader, a definition from that source is included here, the derivation is 152 

indicated along with any departure from those definitions.  153 

ISO and IEC maintain terminological databases for use in standardization at the following addresses:  154 

• IEC Electropedia: available at http://www.electropedia.org/  155 

• ISO Online browsing platform: available at http://www.iso.org/obp 156 

The additional terms and definitions that follow are also applicable.  157 

1.4 4 Background 158 

1.4.1 4.1 General 159 

When a test specimen is to be temperature or temperature/humidity conditioned, it is essential to 160 

know, after a test has been completed, whether the test specification requirements have been met 161 

and to understand any deficiencies that may have occurred. Prior to the test it is important to 162 

understand whether a chamber will be capable of both achieving and maintaining the required 163 

conditions within the specified tolerances. The methodologies set out in this document are intended 164 

to provide the information necessary to verify the conditions achieved as well as allowing the selection 165 

of a suitable chamber for different specimen types. 166 

There are fundamentally three options available to establish the variations in conditions which exist 167 

within a chamber. These are using an empty climatic test chamber, a chamber containing a test load, 168 

or a chamber contain a test specimen undergoing testing. Each of these options has distinct 169 

advantages and disadvantages in different circumstances. The selection of the most appropriate 170 

approach from amongst these options is largely influenced by the characteristics of the specimen to 171 

be tested. Guidance on the selection of a suitable option for different specimen types is provided 172 

within Clause 5.  173 

Provided within this document is guidance and methodologies for establishing a measure of the 174 

variations, from the required condition, that occur within temperature and temperature/humidity 175 

chambers. Parameters which may be used to quantify variations in temperature and humidity, 176 

occurring within a climatic chamber, are described in Clause 6 and the methodologies for their 177 

derivation from measured data are set out in Clause 9. Guidance on measurement systems which 178 
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may be used to quantify the conditions is provided in Clause 7. If the chamber is required to contain 179 

a test load or a specimen additional guidance on these aspects is given in Clause 8.   180 

In order to verify whether the required test conditions have been achieved, the uncertainties in the 181 

chamber climatic measurements need to be considered. In this regard tolerances are not the same 182 

as uncertainties. Tolerances are the acceptable limits which are chosen for a particular combination 183 

of test procedure and materiel. Most often the main purpose of understanding the uncertainty is to 184 

decide whether a tolerance has been, or is capable of been, met. In deciding this the deviation from 185 

the required condition, together with the uncertainty, needs to be established. Guidance as well as a 186 

process and examples to determine the uncertainties of measured temperature and humidity 187 

conditions is provided in Clauses 11 to 15. 188 

1.4.2 4.2 Variations of Temperature and Humidity Within a Chamber 189 

Temperature differences occur from place to place within the volume of a climatic chamber and those 190 

differences also vary over time. This is the case even for an empty chamber and when the air within 191 

a climatic chamber is thoroughly stirred. The level and distribution of these differences will be modified 192 

when a non-heat dissipating test load is introduced into the chamber. The extent of the changes will 193 

depend on the size of the test load compared to the chamber space. The level and distribution of the 194 

temperature differences are further liable to change if the test load is heat -dissipating or is modifying 195 

the airflow within the chamber. The temperature differences may also be influenced by chamber 196 

operating conditions (heating or cooling) and operating temperature.  197 

Similar variations also exist within humidity chambers. However, it is generally assumed that the 198 

water vapour content, within a climatic chamber, is uniform throughout the volume. Practical evidence 199 

has confirmed that this is normally the case. As dew point is directly related to water vapour content, 200 

a single direct measurement of dew point can be considered as a measure of the water vapour content 201 

at any temperature. However, this does not mean that the relative humidity is constant throughout 202 

the chamber. This is because, the temperature variations, discussed above, will produce differences 203 

in relative humidity. Most environmental tests specify and tolerance humidity conditions in terms of 204 

relative humidity. This is because this humidity parameter directly influences the degradation of 205 

organic material, physical geometric changes in plastics and wood, biological activity, electrical 206 

impedance as well as corrosion rates.  207 

1.4.3 4.3 Working Space 208 

To achieve the most advantageous performance, climatic test chambers have an internal working 209 

space, which is smaller than the physical internal volume of the chamber. This working space is 210 

illustrated in Figure 1 and is that portion of the volume of the chamber in which the specified 211 

conditions can be maintained within the specified tolerances.  212 

Figure 1 - Working space 213 

The dimensions of the working space will set the maximum size of non-heat dissipating specimen that 214 

can be tested within the chamber, as no part of the specimen should be located outside the working 215 

space, for the purpose of testing. In practice, it may not always be possible to utilise the full working 216 

space of an empty chamber. This is because a specimen which fills the working space may modify 217 

the normal airflow in the chamber, so that even within the working space it may not be possible to 218 

achieve the required conditions within the specified tolerances. Heat-dissipating specimens and 219 
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