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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 Please indicate if you are aware of any reason why this draft standard should not be published as a British Standard.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  

____________ 
 

Explosive atmospheres - Part 20-1: Material characteristics for gas and 
vapour classification - Test methods and data – 

 
 

FOREWORD 

1) ISO (the International Organization for Standardization) and IEC (the International 
Electrotechnical Commission) form the specialized system for worldwide standardization. 
National bodies that are members of ISO or IEC participate in the development of Internationa l 
Standards through technical committees established by the respective organization to deal with 
particular fields of technical activity. ISO and IEC technical committees collaborate in fields of 
mutual interest. Other international organizations, governmental and non-governmental, in 
liaison with ISO and IEC, also take part in the work..  

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

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

4) In order to promote international uniformity, IEC and ISO National bodies undertake to apply 
IEC and ISO documents transparently to the maximum extent possible in their national and 
regional publications. Any divergence between any IEC and ISO document and the 
corresponding national or regional publication shall be clearly indicated in the latter.  

5) IEC and ISO do not provide any attestation of conformity. Independent certification bodies 
provide conformity assessment services and, in some areas, access to IEC and ISO marks of 
conformity. IEC and ISO are not responsible for any services carried out  by independent 
certification bodies. 

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

7) No liability shall attach to IEC and ISO or their directors, employees, servants or agents 
including individual experts and members of its technical committees and IEC and ISO National 
bodies for any personal injury, property damage or other damage of any nature whatsoever, 
whether direct or indirect, or for costs (including legal fees) and expenses arising out of the 
publication, use of, or reliance upon, this ISO/IEC document or any other IEC and ISO 
documents. 

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

9) IEC and ISO draw attention to the possibility that the implementation of this document may 
involve the use of (a) patent(s). IEC and ISO take no position concerning the evidence, validity 
or applicability of any claimed patent rights in respect thereof. As of the date of publication of 
this document, IEC and ISO [had/had not] received notice of (a) patent(s), which may be 
required to implement this document. However, implementers are cautioned  that this may not 
represent the latest information, which may be obtained from the patent database available at 
https://patents.iec.ch and www.iso.org/patents. IEC and ISO shall not be held responsible for 
identifying any or all such patent rights.  
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IEC 80079-20-1 has been prepared by subcommittee 31M, Non-electrical equipment and 
protective systems for explosive atmospheres, of IEC technical committee 31, Equipment for 
explosive atmospheres. It is an International Standard.  

This second edition cancels and replaces the first edition published in 2017. This edition 
constitutes a technical revision. 

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

a) [short description of the main changes]  

b) ... 

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

Draft Report on voting 

  

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

The language used for the development of this International Standard is English .  

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in 
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available 
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are 
described in greater detail at www.iec.ch/publications. 

A list of all parts in the ISO/IEC 80079 series, published under the general title Explosive 
atmospheres, can be found on the IEC website. 

The committee has decided that the contents of this document will remain unchanged until the 
stability date indicated on the IEC website under webstore.iec.ch in the data related to the 
specific document. At this date, the document will be  

– reconfirmed, 

– withdrawn, or 

– revised. 
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INTRODUCTION 
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H. Phillips: A comparison of 'Standard' methods for the determination of Maximum Experimental 
Safe Gap (MESG). Proceedings of the international symposium on the explosion hazard 
classification of vapours, gases and dusts . National Academy Press, Washington DC, USA, 
1987 [6] 

M.G. Zabetakis: Flammability characteristics of combustible gases and vapours. US Bureau of 
Mines Bulletin 627. 1965 [7] 

C.J. Hilado and S.W. Clark: Auto-ignition temperatures of organic chemicals. Chemical 
Engineering. Sept. 4. 1972. p.75 - 80 [8] 

Fire and related properties of industrial chemicals . Fire Protection Association, London. 
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Toxic and Hazardous Industrial Chemicals Safety Manual: for handling and disposal with 
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(Handbook on explosion protected electrical equipment and installations for explosive gas 
atmospheres − Apparatus Groups and Temperature Classes, >4 500 titles of chemicals in 
languages: Latin, English, German, and French); in Croatian, Zagreb 1999  [12] 

Carl L. Yaws: Matheson Gas Data Book  (Seventh Edition). McGraw Hill Book Co, 2001 [13] 

Fire protection guide on hazardous materials  (Thirteenth Edition). National Fire Protection 
Association, Boston, USA, 2002 [14] 

Sax's Dangerous Properties of Industrial Materials  (Eleventh Edition) Volumes 1-3, John Wiley 
& Sons, 2004 [15] 

E. Brandes, W. Möller: Sicherheitstechnische Kenngrößen, Band 1: Brennbare Flüssigkeiten 
und Gase, NW, Verlag für neue Wissenschaft, 2003 [16] 

M. Molnarne, Th. Schendler, V. Schröder: Sicherheitstechnische Kenngrößen, Band 2: 
Explosionsbereiche von Gasgemischen, 2003 [17] 

K. Nabert, G. Schön and T. Redeker: Sicherheitstechnische Kennzahlen brennbarer Gase und 
Dämpfe Band I und II. Third Edition. Deutscher Eichverlag, 2004 [18] 

CHEMSAFE – database for safety characteristics in explosion protection: 
www.chemsafe.ptb.de, Project by Bundesanstalt für Materialforschung und −prüfung, 
DECHEMA, Physikalisch-Technische Bundesanstalt  [19] 
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Setchkin, N. P. (1954) Self-ignition temperatures of combustible liquids The Journal of 
Research of the National Institute of Standards and Technology , Vol. 53, No. 1 p. 49  [21] 

Snee & Griffiths (T. J. Snee and J. F. Griffiths, Criteria for spontaneous ignition in exothermic, 
autocatalytic reactions: Chain Brancing and self -heating in the oxidation of cyclohexane in 
closed vessels, Combustion and Flame, Vol 75, Issues 3 – 4 pp 381 – 395, 1989) [22] 

Coffee (Coffee, R. D. Cool Flames and Autoignitions: Two Oxidation Processes 13th Loss 
Prevention Symposium, Houston, TX p 74 -82 , 1979 [23] 
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Explosive atmospheres - Part 20-1: Material characteristics for gas and 
vapour classification - Test methods and data – 

 
 

1 Scope 

This part of ISO/IEC 80079 provides guidance on classification of gases and vapours. It 
specifies a test method intended for the measurement of the maximum experimental safe gaps 
(MESG) for gas-air mixtures or vapour-air mixtures under normal conditions of temperature and 
pressure (20 °C, 101,3 kPa) so as to allow the selection of an appropriate group of equipment. 
This document also specifies a test method intended for use in the determination of the auto -
ignition temperature (AIT) of a vapour-air mixture or gas-air mixture at atmospheric pressure, 
so as to allow the selection of an appropriate temperature class of equipment.  

Furthermore, this part of ISO/IEC 80079 specifies a method for the determination of the 
explosion indices of flammable gases and vapours with air in an enclosed space.   It gives the 
criteria by which results obtained using other test procedures can be corr elated to yield 
explosion indices as determined by the method specified in this part of ISO/IEC 80079.  

Clause 8 is applicable only to the determination of explosion indices pertaining to the 
development of contained gas/air explosions after ignition of the reactants.   It does not apply 
to indices pertaining to conditions necessary to cause ignition of the reactants .  If the specified 
experimental procedure for the determination of explosion indices does not result in ignition of 
the gas/air mixture, it should not be concluded that the gas in question cannot explode.   The 
interpretation of such cases should be left to specialists in the field of explosions and explosion 
protection. 

Values of chemical properties of materials are provided to assist in the selection of equipment 
to be used in hazardous areas. Further data may be added as the results of validated tests 
become available. 

The materials and the characteristics included in a table (see Annex B) have been selected 
with particular reference to the use of equipment in hazardous areas. The data in this document 
have been taken from a number of references which are given in the bibliography.  

These methods for determining the MESG or the AIT may also be used for gas -air-inert 
mixtures or vapour-air-inert mixtures. However, data on air-inert mixtures are not tabulated. 

2 Normative references 

The following documents are referred to in the text in such a way that some or all of their 
content constitutes requirements of this document. For dated references, only the edition cited 
applies. For undated references, the latest edition of the referenced document (including any 
amendments) applies.  

IEC 60050-426, International Electrotechnical Vocabulary − Part 426: Electrical apparatus for 
explosive atmospheres (available at http://www.electropedia.org/)  

IEC 60079-0, Explosive atmospheres - Part 0: Equipment - General requirements 

IEC 60079-11, Explosive atmospheres − Part 11: Equipment protection by intrinsic safety "i"  

IEC 60079-14, Explosive atmospheres − Part 14: Electrical installations design, selection and 
erection 

EN 15967:2022, Determination of maximum explosion pressure and the maximum rate of 
pressure rise of gases and vapours  
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3 Terms and definitions 

For the purposes of this document, the terms and definitions given in IEC 60050 -426 and the 
following apply. 

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

– IEC Electropedia: available at http://www.electropedia.org/ 

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

3.1  
auto-ignition 
reaction which is evidenced by a clearly perceptible flame and/or explosion, and for which the 
ignition delay time does not exceed 5 min 

Note 1 to entry: See 7.2.2 for a test method. 

3.2  
ignition delay time 
time between the completed injection of the flammable material and the ignition  

3.3  
auto-ignition temperature 
AIT 
lowest temperature (of a surface) at which under specified test conditions an ignition of a 
flammable gas or vapour in mixture with air or air -inert gas occurs 

Note 1 to entry: See Clause 7 for a test method. 

3.4  
maximum experimental safe gap 
MESG 
maximum gap of a joint of 25 mm in length which prevents any transmission of an explosion 
during tests made under the specified conditions 

Note 1 to entry: See Clause 6 for a test method. 

3.5  
minimum igniting current 
MIC 
minimum current in a specified test circuit that causes the ignition of the explosive test mixture 
in the spark test apparatus according to IEC 60079-11 

Note 1 to entry: See 5.1.6 for the test circuit. 

3.6  
flammable limits 
lower flammable limit (LFL) and upper flammable limit (UFL) of gas in a gas -air mixture, 
between which a flammable mixture is formed 

Note 1 to entry: The term “explosive limits” is used especially in European standardization and regulations 
interchangeably to describe these limits.  

Note 2 to entry: The concentration can be expressed as either a volume fraction or a mass per unit volume.  

3.6.1  
lower flammable limit 
LFL 
concentration of flammable gas or vapour in air, below which an explosive gas atmosphere 
does not form 

Note 1 to entry: For the purposes of Ex Equipment, this was previously referred to as the lower explosive limit 
(LEL). 

Note 2 to entry: The concentration can be expressed as either a volume fraction or a mass per unit volume.  
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3.6.2  
upper flammable limit 
UFL 
concentration of flammable gas or vapour in air, above which an explosive gas atmosphere 
does not form 

Note 1 to entry: For the purposes of Ex Equipment, this was previously referred to as the upper explosive limit 
(UEL). 

Note 2 to entry: The concentration can be expressed as either a volume fraction or a mass per unit volume.  

3.7  
equipment grouping 
classification system of equipment related to the explosive atmosphere for which they are 
intended to be used 

Note 1 to entry: IEC 60079-0 identifies three equipment groups:  

a) Group I − equipment for mines susceptible to fire damp;  

b) Group II, which is sub-divided into groups IIA, IIB and IIC − equipment for all places with 
an explosive gas atmosphere other than mines susceptible to fire damp;  

c) Group III, which is sub-divided into groups IIIA, IIIB and IIIC − equipment for all places with 
an explosive dust atmosphere other than mines susceptible to fire damp.  

[SOURCE: IEC 60079-0, 3.32] 

3.8  
flash point 
FP 
lowest liquid temperature at which, under specified test conditions, a liquid gives off vapours 
in quantity such as to be capable of forming an ignitable vapour -air mixture 

3.9  
gas 
gaseous phase of a substance that cannot reach equilibrium with its liquid or solid state in the 
temperature and pressure range of interest  

Note 1 to entry: This is a simplification of the scientific definition, and merely requires that the substance is above 
its boiling point or sublimation point at the ambient temperature and pressure.  

3.10  
vapour 
gaseous phase of a substance that can reach equilibrium with its liquid or solid state in the 
temperature and pressure range of interest  

Note 1 to entry: This is a simplification of the scientific definition, and merely requires that the substance is below 
its boiling point or sublimation point at the ambient temperature and pressure.  

3.11  
explosion 
sudden increase of pressure and temperature, due to oxidation or other exothermic reaction  

3.12  
explosion index 
numerical term, determined in accordance with the test methods specified in this part of 
ISO/IEC 80079 which characterises the contained explosion of a specified concentration of 

reactants in a vessel having a volume of 1m3 
DRAFTING NOTE: 20-2 comments included using “explosion characteristic” rather than 
“indices” or “index”. NCs to decide on appropriate term.  Also later parts of this draft do 
not specify a 1m³ vessel. 
 
 

Note 1 to entry: Figure 1 shows the pressure/time curve, expressed in MPa and seconds respectively, of a typical 
explosion.  
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Key 
p pressure 
pex explosion pressure 

t time 
a maximum rate of pressure rise 
 
 
 

3.13  
explosion pressure 
pex 

highest pressure occurring in a closed vessel during the explosion of a specific mixture of 
flammable substances with air or air and inert gases determined under specified test condition  

Note 1 to entry: Figure 1 shows the pressure - time curve for an explosion with pm marked 

Note 2 to entry: pex is expressed as absolute pressure with gases and vapour and as overpressure with dusts.  

[SOURCE: EN 15967:2022, 3.1, modified - Note 1 to entry has been modified] 

3.14  
maximum explosion pressure 
pmax 

maximum value of the explosion pressure (pex) determined by tests over a wide range of 

reactant concentrations 

3.15  
rate of explosion pressure rise 
dp/dt 
maximum rate of pressure rise with time of an explosion in a confined volume for a given test  

Note 1 to entry: Figure 1 shows the pressure- time curve for an explosion with the rate of explosion pressure rise 
marked 
 

3.16  
maximum rate of explosion pressure rise 
(dp/dt)max 

maximum value of the rate of explosion pressure rise determined by tests over a wide range of 
reaction concentrations. 
 
DRAFTING NOTE: index or constant or characteristic?  

3.17  
explosion index 
Kmax 

normalised constant defining the maximum rate of pressure rise with time (dp/dt) max of an 

explosion in a volume V, according to the equation.   The violence of an explosion is evaluated 
from the value of Kmax 

Note 1 to entry: Under certain circumstances, this equation is not valid for vessels with a length to diameter ratio 

greater than 2:1 or with a volume of less than 1m3. 
 
DRAFTING NOTE: the following definitions apply to measurements under turbulent conditions rather than 
the quiescent conditions which are normal for maximum pressure and maximum rate of pressure rise 
measurements. NCs to decide whether these are relevant or whether the standard restricts itself to quiescent 
conditions. 

3.17.1  
Kmax_t 

explosion index for turbulent conditions 
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