
 

 
- 1 -

ISO/IEC 80079-20-1:2017-12 (E/F) 
 
 
Explosive atmospheres - Part 20-1: Material characteristics for gas and vapour 
classification - Test methods and data 
 
Atmosphère s explosives - Partie 20-1: Caractéristiques des produits pour le 
classement des gaz et des vapeurs - Méthodes et données d'essai 
 
 

Contents            Page 
 
 FOREWORD ........................................................................................................................... 5 

1 Scope .............................................................................................................................. 7 
2 Normative references ...................................................................................................... 7 
3 Terms and definitions ...................................................................................................... 7 
4 Classification of gases and vapours ................................................................................. 9 

4.1 General ................................................................................................................... 9 
4.2 Classification according to the maximum experimental safe gap (MESG) ................ 9 
4.3 Classification according to the minimum igniting current ratio (MIC ratio) .............. 10 
4.4 Classification according to the similarity of chemical structure .............................. 10 
4.5 Classification of mixtures of gases ........................................................................ 10 

5 Data for flammable gases and vapours, relating to the use of equipment ....................... 11 
5.1 Determination of the properties ............................................................................. 11 

5.1.1 General ......................................................................................................... 11 
5.1.2 Equipment group ........................................................................................... 11 
5.1.3 Flammable limits ............................................................................................ 11 
5.1.4 Flash point (FP) ............................................................................................. 11 
5.1.5 Temperature class ......................................................................................... 12 
5.1.6 Minimum igniting current (MIC) ...................................................................... 12 
5.1.7 Auto-ignition temperature (AIT) ...................................................................... 12 

5.2 Properties of particular gases and vapours ........................................................... 12 
5.2.1 Coke oven gas ............................................................................................... 12 
5.2.2 Ethyl nitrite .................................................................................................... 12 
5.2.3 MESG of carbon monoxide ............................................................................ 12 
5.2.4 Methane, Equipment Group IIA ...................................................................... 13 

6 Method of test for the maximum experimental safe gap (MESG) .................................... 13 
6.1 Outline of method ................................................................................................. 13 
6.2 Test apparatus ...................................................................................................... 13 

6.2.1 General ......................................................................................................... 13 
6.2.2 Material and mechanical strength .................................................................. 14 
6.2.3 Exterior chamber ........................................................................................... 14 
6.2.4 Interior chamber ............................................................................................ 14 
6.2.5 Gap adjustment ............................................................................................. 14 
6.2.6 Injection of mixture ........................................................................................ 14 
6.2.7 Position of ignition source .............................................................................. 14 

6.3 Procedure ............................................................................................................. 14 
6.3.1 Preparation of gas mixtures ........................................................................... 14 
6.3.2 Temperature and pressure ............................................................................. 14 
6.3.3 Gap adjustment ............................................................................................. 15 
6.3.4 Ignition .......................................................................................................... 15 
6.3.5 Observation of the ignition process ................................................................ 15 

6.4 Determination of maximum experimental safe gap (MESG) ................................... 15 



 
 - 2 - 

6.4.1 General ......................................................................................................... 15 
6.4.2 Preliminary tests ............................................................................................ 15 
6.4.3 Confirmatory tests ......................................................................................... 15 
6.4.4 Reproducibility of maximum experimental safe gaps (MESG) ......................... 15 
6.4.5 Tabulated values ........................................................................................... 16 

6.5 Verification of the MESG determination method .................................................... 16 
7 Method of test for auto-ignition temperature (AIT) .......................................................... 16 

7.1 Outline of method ................................................................................................. 16 
7.2 Apparatus ............................................................................................................. 16 

7.2.1 General ......................................................................................................... 16 
7.2.2 Test vessel and support ................................................................................. 17 
7.2.3 Thermocouples .............................................................................................. 17 
7.2.4 Oven ............................................................................................................. 17 
7.2.5 Metering devices ........................................................................................... 18 
7.2.6 Mirror ............................................................................................................ 18 
7.2.7 Timer ............................................................................................................. 18 
7.2.8 Equipment for purging the test vessel with air ................................................ 18 
7.2.9 Automated apparatus ..................................................................................... 18 

7.3 Sampling, preparation and preservation of test samples ....................................... 19 
7.3.1 Sampling ....................................................................................................... 19 
7.3.2 Preparation and preservation ......................................................................... 19 

7.4 Procedure ............................................................................................................. 19 
7.4.1 General ......................................................................................................... 19 
7.4.2 Sample injection ............................................................................................ 20 
7.4.3 Determination of the auto-ignition temperature (AIT) ...................................... 20 

7.5 Auto-ignition temperature (AIT) ............................................................................. 21 
7.6 Validity of results .................................................................................................. 21 

7.6.1 Repeatability ................................................................................................. 21 
7.6.2 Reproducibility ............................................................................................... 21 

7.7 Data ...................................................................................................................... 22 
7.8 Verification of the auto-ignition temperature determination method ....................... 22 

Annex A (normative)  Ovens of test apparatus for the tests of auto-ignition temperature ....... 23 
A.1 General ................................................................................................................. 23 
A.2 “IEC oven” ............................................................................................................ 23 
A.3 “DIN oven” ............................................................................................................ 23 

Annex B (informative)  Tabulated values ............................................................................... 30 
Annex C (informative)  Determination of cool flames ............................................................. 84 
Annex D (informative)  Volume dependence of auto-ignition temperature .............................. 86 
Bibliography .......................................................................................................................... 87 
 
Figure 1 − Test apparatus ..................................................................................................... 13 
Figure A.1 − Test apparatus: assembly ................................................................................. 24 
Figure A.2 − Section A-A (flask omitted) ............................................................................... 25 
Figure A.3 − Base heater (board made of refractory material) ............................................... 25 
Figure A.4 − Flask guide ring (board made of refractory material) ......................................... 26 
Figure A.5 − Neck heater (board made of refractory material) ............................................... 26 
Figure A.6 − Oven ................................................................................................................. 27 
Figure A.7 − Lid of steel cylinder ........................................................................................... 28 
Figure A.8 − Lid of steel cylinder ........................................................................................... 29 
Figure A.9 − Injection of gaseous sample.............................................................................. 29 
Figure C.1 − Additional thermocouple to detect cool flames .................................................. 84 



 

 - 3 -

Figure C.2 − ‘Negative temperature coefficient’ shown for butyl butyrate as an example ....... 85 
Figure D.1 − Volume dependence of auto-ignition temperature ............................................. 86 
 
Table 1 − Classification of temperature class  and range of auto-ignition temperatures ......... 12 
Table 2 − Values for verification of the apparatus ................................................................. 16 
Table 3 − Values for verification of the apparatus ................................................................. 22 
Table B.1 − Material data ...................................................................................................... 32 

 


		2026-06-16T15:27:02+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




