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Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee 
EL-014, Equipment for E xplosive Atmospheres,  to supersede AS/NZS 60079.29.1:2008,  Explosive 
atmospheres,  Part 29.1:  Gas detectors—Performance requirements of detectors for flammable gases.

This Standard incorporates Amendment No.  1  (February 2022).  The start and end of changes introduced 
by the Amendment are indicated in  the text by tags including the Amendment number 1 .

The obj ective of this Standard is  to specify general requirements for construction,  testing and 
performance,  and describe the test methods that apply to portable,  transportable and fixed equipment 
for the detection and measurement of flammable gas or vapour concentrations with air.  The equipment,  
or parts thereof,  is  intended for use in explosive atmospheres and in mines susceptible to firedamp.

This Standard is  identical with,  and has been reproduced from, IEC 60079-29-1:2016, Explosive 
atmospheres,  Part 29-1:  Gas detectors—Performance requirements of detectors for flammable gases and 
its  Amendment No.  1  (2020)  which has been added at the end of the source text.

As this document has been reproduced from an International Standard, the following applies:

(a)  In the source text “this part of IEC 60079-29” should read “this Australian/New Zealand Standard”.

(b)  A full point substitutes for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international 
normative references may be used interchangeably.  Refer to the online catalogue for information on 
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the 
appendices or annexes to which they apply.  A “normative” appendix or annex is  an integral part of a 
Standard, whereas an “informative” appendix or annex is  only for information and guidance.

iiAS/NZS 60079.2 9.1 : 2 01 7

© Standards Australia Limited/Standards New Zealand 2 022
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I NTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
EXPLOSIVE ATMOSPHERES –  

 
Part 29-1 :  Gas  detectors  – Performance requirements   

of detectors  for flammable gases  
 

FOREWORD 

1 )  The  I n ternational  E l ectrotechn ical  Commissi on  ( I EC)  i s  a  worl dwide  organ izati on  for standard i zati on  compri s i ng  
a l l  nati onal  e l ectrotechn ical  commi ttees  ( I EC  Nati onal  Commi ttees).  The  ob ject  of I EC  i s  to  promote  
i n ternati onal  co-operati on  on  a l l  q uesti ons  concern ing  standard izati on  i n  the  e l ectri cal  and  e l ectron ic  fi e l ds .  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es ,  I EC  publ i shes  I n ternati onal  S tandards,  Techn ica l  Speci fi cati ons ,  
Techn ica l  Reports,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu i des  (hereafter referred  to  as  “ I EC  
Pub l i cati on (s)” ) .  The i r preparati on  i s  en trusted  to  techn ical  commi ttees;  any I EC  National  Commi ttee  i n terested  
i n  the  subject dea l t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternati onal ,  governmen tal  and  non -
governmen tal  organ izati ons  l i a i s i ng  wi th  the  I EC  a l so  parti ci pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y 
wi th  the  I n ternati onal  Organ izati on  for S tandard izati on  ( I SO)  i n  accordance  wi th  cond i ti ons  determ ined  by 
ag reement  between  the  two  organ izati ons.  

2 )  The  formal  d eci s ions  or ag reemen ts  of I EC  on  techn ical  matters  express,  as  nearl y as  poss ib l e,  an  i n ternati onal  
consensus  of op i n i on  on  the  re l evan t  subjects  s i nce  each  techn ical  commi ttee  has  represen tati on  from  a l l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of recommendati ons  for i n ternati onal  u se  and  are  accepted  by I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonabl e  efforts  are  made  to  ensu re  that  the  techn ica l  con ten t  of I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  hel d  responsibl e  for the  way i n  wh i ch  they are  u sed  or for any 
m is i n terpretati on  by any end  u ser.  

4 )  I n  order to  promote  i n ternational  u n i form i ty,  I EC  National  Commi ttees  undertake  to  app ly  I EC  Pub l i cati ons  
transparen tl y to  the  maximum  exten t  possi b l e  i n  the i r nati onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cati on  and  the  correspond i ng  nati onal  or reg i onal  publ i cati on  shal l  be  cl earl y i nd i cated  i n  
the  l a tter.  

5)  I EC  i tse l f does  not provi de  any attestati on  of con form i ty.  I ndependen t  certi fi cati on  bod ies  provi de  conform i ty 
assessmen t services  and ,  i n  some  areas,  access  to  I EC  marks  of conform i ty.  I EC  i s  not  responsibl e  for any 
services  carri ed  ou t  by i n dependen t  certi fi cati on  bod i es .  

6)  Al l  u sers  shou l d  ensu re  that  they have  the  l atest ed i ti on  of th i s  publ i cati on .  

7)  N o  l i ab i l i ty sha l l  a ttach  to  I EC  or i ts  d i rectors,  employees,  servan ts  or agen ts  i ncl ud i ng  i nd i vi dual  experts  and  
members  of i ts  techn i ca l  commi ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  pub l i cati on ,  use  of,  or re l i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Pub l i cati ons.   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  U se  of the  referenced  publ i cati ons  i s  
i nd i spensabl e  for the  correct appl i cati on  of th i s  publ i cati on .  

9 )  Atten ti on  i s  d rawn  to  the  poss ib i l i ty that  some  of the  e l emen ts  of th i s  I EC  Publ i cati on  may be  the  subj ect  of 
paten t ri gh ts .  I EC  shal l  not  be  he l d  responsibl e  for i den ti fyi ng  any or a l l  such  paten t  ri gh ts .  

I n ternational  Standard  IEC  60079-29-1  has  been  prepared  by I EC  techn ical  commi ttee  31 :  
Equ ipment for explosive  atmospheres.  

Th is  second  ed i tion  of I EC  60079-29-1  cancels  and  replaces  the  fi rst  ed i tion  of 
I EC  60079-29-1 : 2007  series  and  consti tu tes  a  techn ical  revision .  

S ign i fican t techn ical  changes  between  I EC 60079-29-1 ,  Ed i tion  1  (2007),  and  
IEC  60079-29-1 ,  Ed i tion  2  (201 6),  i s  as  l i sted  below:  

S ign i fican t changes  wi th  respect to  I EC  60079-29-1 : 2007  
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 Type  

Changes  C lause  M inor and  
ed i torial  
changes  

Extension  Major 
techn ical  
changes  

Measuri ng  range  up  to  20  %LEL  
(Mod i fi ed  requ i remen ts)  

Al l   X   

Defi n i ti ons  
(Add i ti onal  cl ari fi cati ons)  

3  X   

Manu factu rer’ s  cl a ims  
(specia l  appl i cati ons  requ i remen ts)  

4 . 1 . 1  X   

Genera l  constructi on  
(Mal functi on  effects  on  safety re l ated  fu ncti on )  

4 . 2 . 1    C1  

Genera l  i nd i cati ng  devices  
 (portabl e  equ ipmen t  wi th  vi sua l  and  aud i b l e  i n d i cati on )  

4 . 2 . 2 . 1    C2  

Suppressi on  of i nd i cati on  and  measu red  val ues  be l ow zero  
( functi onal  l im i ts)  

4 . 2 . 2 . 5    C3  

Fau l t  s i gnal s  
(Fau l t  i nd i cati on  bel ow m i n imum  vol tage  l im i t,  sensor 
d i sconnecti on  and  zero  d ri ft  cond i ti on )  

4 . 2 . 4    C4  

Ad j ustmen ts  
(Zero  and  sensi ti vi ty ad j ustmen ts)  

4 . 2 . 5    C5  

Marki ng  
(Portabl e  equ i pmen t  protecti ve  case)  

4 . 3   X   

I n structi on  Manua l  
(Add i ti ons  and  cl ari fi cati ons)  

4 . 4    C6  

Samples  and  sequence  of tests  
(Opti ca l  fi l ter specia l  sensi ti vi ty l im i ts ,  and  mod i fi cati on  
cons iderati ons)  

5 . 2 . 2   X   

Preparati on  of equ i pmen t before  testi ng  
(separate  gas  detecti on  con trol  un i ts)  

5 . 2 . 3  X   

Test  gas  
(methane,  and  propane  or bu tane  for general  pu rpose  gas  
detector)  

5 . 3 . 2    C7  

Genera l  test  methods  
(sel ectabl e  range  and  wi ri ng  worst  case  cond i ti ons)  

5 . 4 . 1   X   

Ca l i brati on  cu rve  
( fi xed  vol ume  fracti ons)  

5 . 4 . 3 . 2    C8  

Response  to  d i fferen t gases  
(semiconductor and  catal yti c  h i gh  gas  concentration  
exposure)  

5 . 4 . 3 . 3    C9  

S tabi l i ty  
(du rati on  of test  method )  

5 . 4 . 4   X   

Al arm  set  po i n t(s)   
(a l arm  set  poi n t  test  method )  

5 . 4 . 5  X   

Temperatu re  (portable)   
( temperatu re  range  and  stabi l i zati on  peri od )  

5 . 4 . 6    C1 0  

Temperatu re  (a l l  o ther equ i pmen t)   
( temperatu re  range  and  stabi l i zati on  peri od )  

5 . 4 . 6   X   

Pressu re  
( to l erance  on  pressu re  measu rement)  

5 . 4 . 7  X   

H um id i ty of test  gas  
( test method  cl ari fi cati on )  

5 . 4 . 8  X   

Ai r ve l oci ty  
( test method  cl ari fi cati on )  

5 . 4 . 9  X   

F l ow rate  for aspi rated  equ i pmen t 
 ( test  method  cl ari fi cati on )  

5 . 4 . 1 0  X   

Vi brati on  
( test method  cl ari fi cati on )  

5 . 4 . 1 2  X   
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 Type  

Changes  C lause  M inor and  
ed i torial  
changes  

Extension  Major 
techn ical  
changes  

Drop  test  for portable  and  transportabl e  equ ipmen t 
(Au tomati c  re-starti ng  or shu t-down  requ i remen t  
cl ari fi cati on )  

5 . 4 . 1 3  X   

Warm-up  time  
(user prompt requ i remen t)  

5 . 4 . 1 4    C1 1  

H i gh  gas  concen trati on  operati on  above  the  measuri ng  
range  
( test method  and  requ i remen t cl ari fi cati on )  

5 . 4 . 1 6  X   

Battery capaci ty 
( test method  cl ari fi cati on )  

5 . 4 . 1 7  X   

Power supply vari ati on  
(m i n imum  suppl y vo l tage  fau l t  l im i t)  

5 . 4 . 1 8    C1 2  

Poi sons  (appl i cabl e  on l y to  Group  I  apparatus  wi th  catal yti c  
or sem iconductor sensors)   
( test method  cl ari fi cati on )  

5 . 4 . 20. 2  X   

E l ectromagneti c  compatib i l i ty 
( test methods  and  requ i remen ts)  

5 . 4 . 21    C1 3  

F i e l d  cal i brati on  ki t  
( test method  cl ari fi cati on )  

5 . 4 . 22  X   

Software  functi on  
(supporti ng  documen tati on )  

5 . 4 . 23   X   

Determinati on  of time  of response  
( test method  cl ari fi cati on )  

Annex B   X   

 

NOTE  1  The  techn ical  changes  referred  to  i ncl ude  the  s i gn i fi cance  of techn i ca l  changes  i n  the  revi sed  I EC  
Standard ,  bu t  they do  not  form  an  exhausti ve  l i s t  of a l l  mod i fi cati ons  from  the  previ ous  vers ion .  More  gu i dance  may 
be  found  by referri ng  to  the  Red l i ne  Vers ion  of the  standard .  

Explanations:  

A)  Defin i tions  

M inor and  ed i torial  changes  

Clari fication  decrease  of techn ical  requ i rements  m inor techn ical  change  ed i toria l  
corrections.  

These  are  changes  wh ich  mod i fy requ i rements  i n  an  ed i toria l  or a  m inor techn ical  way.  
They i nclude  changes  of the  word ing  to  clari fy techn ical  requ i rements  wi thout any 
techn ical  change,  or a  reduction  i n  l evel  of existing  requ i rement.  

Extension  

Add i tion  of techn ical  options  

These  are  changes  wh ich  add  new or mod i fy existing  techn ical  requ i rements,  i n  a  way that 
new options  are  g iven ,  bu t wi thou t i ncreasing  requ i rements  for equ ipment that was  fu l l y 
compl ian t wi th  the  previous  standard .  Therefore,  these  wi l l  not have  to  be  considered  for 
products  i n  conformi ty wi th  the  preced ing  ed i tion .  

Major technical  changes  

Add i tion  of techn ical  requ i rements  i ncrease  of techn ical  requ i rements.  

These  are  changes  to  techn ical  requ i rements  (add i tion ,  i ncrease  of the  l evel  or removal )  
made  i n  a  way that a  product conforming  to  the  preced ing  ed i tion  wi l l  not a lways  be  able  
to  fu l fi l  the  requ i rements  g iven  i n  the  l ater ed i tion .  These  changes  have  to  be  considered  
for products  conforming  to  the  preced ing  ed i tion .  For these  changes  add i tional  i n formation  
i s  provided  i n  B)  below.  

NOTE  2  These  changes  represen t  cu rren t technol og ica l  knowledge.  However,  these  changes  shou l d  not 
normal l y have  an  i n fl uence  on  equ i pment a l ready p l aced  on  the  market.  
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B)  Information  about the  background  of ‘Major techn ical  changes’  

C1   Add i tion  of mal function  effects  not adversely affecting  the  safety related  function  
(4. 2 . 1 ) .  

C2   Add i tion  of vi sual  and  aud ib le  i nd ication  for portable  equ ipment (4 . 2 .2 . 1 ) .  

C3   Add i tion  of functional  l im i ts  for suppression  of i nd ication  and  for measured  values  
below zero  (4 . 2 .2 .5).  

C4   Add i tion  of requ i rements  for fau l t  i nd ication  below m in imum  vol tage  l im i t,  sensor 
d isconnection  and  zero  d ri ft  cond i tion  (4 . 2 .4) .  

C5   Add i tion  of requ i rements  for zero  and  sensi ti vi ty ad justments  (4 . 2 .5) .  

C6   Add i tion  and  clari fication  requ i rements  for i nclusion  wi th in  the  i nstruction  manual  
(4 . 4).  

C7   Add i tion  of methane  and  propane  or bu tane  as  requ i red  test gases  for general  
purpose  gas  detector (5. 3. 2) .  

C8   Speci fication  of fi xed  volume  fractions  wh ich  are  expressed  as  a  percentage  of the  
measuring  range  (5. 4. 3 .2).  

C9   Add i tion  of requ i rement for semiconductor and  catalytic sensors  to  be  exposed  to  
h igh  gas  concentration  on  response  to  d i fferent gases  (5.4 .3. 3).  

C1 0  Add i tion  of temperature  range  and  stabi l i zation  period  (5. 4 .6).  

C1 1   Add i tion  of requ i rement where  equ ipment prompts  the  user (5. 4 . 1 4) .  

C1 2   Add i tion  of requ i rement for ou tpu t functional i ty above  the  m in imum  supply vol tage  
fau l t  l im i t  (5 . 4 . 1 8) .  

C1 3   Add i tion  of test methods  and  requ i rements  for e lectromagnetic compatib i l i ty tests  
(5. 4 .21 ) .  

The  text of th is  standard  i s  based  on  the  fol lowing  documents:  

FDIS  Report  on  voti ng  

31 /1 257/FDIS  31 /1 266/RVD  

 
Fu l l  i n formation  on  the  voting  for the  approval  of th is  standard  can  be  found  in  the  report on  
voting  i nd icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance  wi th  the  ISO/IEC Di rectives,  Part 2 .  

A l i st  of a l l  parts  of the  I EC  60079  series,  under the  general  ti tl e  Explosive atmospheres,  can  
be  found  on  the  I EC  websi te.  

The  commi ttee  has  decided  that the  conten ts  of th is  publ ication  wi l l  remain  unchanged  unti l  
the  stabi l i ty date  ind icated  on  the  I EC  websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
related  to  the  speci fic publ ication .  At th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i tion ,  or 

•  amended .  

A b i l i ngual  version  of th is  publ ication  may be  i ssued  at a  l ater date.  
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I NTRODUCTION  

Th is  part of I EC 60079-29  speci fies  general  requ i rements  for construction ,  testing  and  
performance,  and  describes  the  test methods  that apply to  portable,  transportable  and  fi xed  
equ ipment for the  detection  and  measurement of fl ammable  gas  or vapour concentrations  wi th  
a i r.  

Gu idance  for the  selection ,  i nstal lation ,  use  and  main tenance  of gas  detecting  equ ipment i s  
set ou t i n  I EC  60079-29-2 :  Explosive atmospheres – Part 29-2: Gas detectors – Selection,  
installation,  use and maintenance of detectors for flammable gases and oxygen .  

Gu idance  for functional  safety of fi xed  gas  detection  systems  i s  set ou t i n  I EC  60079-29-3:  
Explosive atmospheres – Part 29-3: Gas detectors – Guidance on functional safety of fixed 
gas detection systems.  

General  requ i rements  for construction ,  testing  and  performance  of open  path  detectors  for 
fl ammable  gases  are  set ou t i n  I EC 60079-29-4:  Explosive atmospheres – Part 29-4: Gas 
detectors – Performance requirements of open path  detectors for flammable gases.  
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EXPLOSIVE ATMOSPHERES –  
 

Part 29-1 :  Gas  detectors  – Performance requirements   
of detectors  for flammable gases  

 
 
 

1  Scope 

Th is  part of I EC 60079-29  speci fies  general  requ i rements  for construction ,  testing  and  
performance,  and  describes  the  test methods  that apply to  portable,  transportable  and  fi xed  
equ ipment for the  detection  and  measurement of fl ammable  gas  or vapour concentrations  wi th  
a i r.  The  equ ipment,  or parts  thereof,  i s  i n tended  for use  in  explosive  atmospheres  and  i n  
m ines  susceptib le  to  fi redamp.  

Th is  part of I EC  60079-29  i s  appl icable  to  fl ammable  gas  detection  equ ipment wi th  a  
measuring  range  up  to  any volume fraction  as  declared  by the  manufacturer,  and  wh ich  i s  
i n tended  to  provide  an  i nd ication ,  a larm  or other ou tpu t function ;  the  purpose  of wh ich  i s  to  
i nd icate  a  poten tia l  explosion  hazard  and  i n  some  cases,  to  i n i tiate  au tomatic or manual  
protective  action (s) .  

For the  purposes  of th is  part of I EC  60079-29,  the  term  “ ind icating  up  to  a  volume  fraction  of 
X %  or X %LFL”  i ncludes  equ ipment wi th  an  upper l im i t  of the  measuring  range  equal  to  or 
l ess  than  X %  or X %LFL.  

Th is  part of I EC  60079-29  i s  appl icable  to  equ ipment,  i nclud ing  the  i n tegral  sampl ing  systems 
of aspi rated  equ ipment,  i n tended  to  be  used  for commercial ,  i ndustria l  and  non-residentia l  
safety appl ications.  

Th is  part of I EC  60079-29  does  not apply to  external  sampl ing  systems,  or to  equ ipment of 
l aboratory or scien ti fic type,  or to  equ ipment used  on ly for process  mon i toring  and /or con trol  
purposes.  I t  a l so  does  not apply to  open  path  ( l i ne  of s igh t)  detectors  wh ich  are  wi th in  the  
scope  of I EC  60079-29-4.  On ly equ ipment wi th  very short optical  paths  in tended  for use  
where  the  concentration  i s  un i form  over the  optical  path  are  wi th in  the  scope  of th is  standard .  

For equ ipment used  for sensing  the  presence  of mu l tip le  gases,  th is  part of I EC  60079-29  
appl ies  on ly to  the  detection  of fl ammable  gas  or vapour.  

Th is  part of I EC  60079-29  supplements  and  mod i fies  the  general  requ i rements  of 
I EC  60079-0.  Where  a  requ i rement of th is  standard  confl i cts  wi th  a  requ i rement of 
I EC  60079-0,  the  requ i rement of I EC  60079-29-1  takes  precedence.  

NOTE  1  I EC  60079-29-1  i s  i n tended  to  provi de  for the  suppl y of equ i pmen t g i vi ng  a  l evel  of safety and  
performance  su i tab l e  for genera l  pu rpose  appl i cati ons.  However,  for speci fi c  appl i cati ons,  a  prospecti ve  pu rchaser 
(or an  appropriate  au thori ty)  can  add i ti ona l l y requ i re  the  equ i pmen t  to  be  subm i tted  to  parti cu l ar tests  or approval .  
For example ,  Group  I  equ ipmen t ( i . e .  equ ipmen t  to  be  used  i n  m i nes  suscepti b l e  to  fi redamp)  m i gh t  not  be  
perm i tted  to  be  u sed  wi thou t  the  add i ti onal ,  pri or approval  of the  re l evan t  au thori ty i n  m ines  under i ts  j u ri sd i cti on .  
Such  parti cu l ar tests/approva l  are  to  be  regarded  as  add i ti ona l  to  and  separate  from  the  provi s i ons  of the  
s tandards  referred  to  above  and  do  not  preclude  certi fi cati on  to  or compl i ance  wi th  these  s tandards.  

NOTE  2  Al l  equ i pmen t cal i brated  on  speci fi c  gases  or vapou rs  can  not  be  expected  to  correctl y i nd i cate  on  other 
gases  or vapours .  

For the  purposes  of th is  standard ,  the  terms  " l ower flammable  l im i t  (LFL)"  and  " lower 
explosive  l im i t  (LEL)"  are  deemed  to  be  synonymous,  and  l i kewise  the  terms  "upper 
fl ammable  l im i t  (UFL)"  and  "upper explosive  l im i t  (UEL)"  are  deemed  to  be  synonymous.  For 
ease  of reference,  the  two  abbreviations  LFL  and  UFL  may be  used  hereinafter to  denote  
these  two  sets  of terms.  I t  shou ld  be  recogn ized  that particu lar au thori ties  having  j u risd iction  
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may have  overrid ing  requ i rements  that d ictate  the  use  of one  of these  sets  of terms  and  not 
the  other.  

NOTE  3  I nd i cati on  of concentrati on  i n  %(v/v)  or vo l  ppm  can  a l so  be  avai l ab l e  for equ i pmen t wh i ch  measures  up  
to  1 00  %LFL  or 20  %LFL.  I n  that  case,  u n i ts  of measuremen t m i gh t  need  to  be  se l ected  i n  ag reement  wi th  the  
manu factu rer when  veri fyi ng  the  performance  requ i remen ts  of Annex A.  

2  Normative references  

The  fol lowing  documents,  i n  whole  or i n  part,  are  normatively referenced  in  th is  document and  
are  i nd ispensable  for i ts  appl ication .  For dated  references,  on ly the  ed i tion  ci ted  appl ies.  For 
undated  references,  the  latest ed i tion  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies.  

I EC  60050-426,  International Electrotechnical Vocabulary – Part 426: Equipment for explosive 
atmospheres  

I EC  60079-0,  Explosive atmospheres – Part 0:  Equipment – General requirements  

I EC  60068-2-6,  Environmental testing – Part 2-6:  Tests – Test Fc: Vibration (sinusoidal)  

I EC  60079-20-1 ,  Explosive atmospheres – Part 20-1 : Material characteristics for gas and 
vapour classification – Test methods and data  

I EC  61 326-1 : 201 2,  Electrical equipment for measurement,  control and laboratory use – EMC 
requirements – Part 1 :  General requirements  

3  Terms and  defin i tions  

For the  purposes  of th is  document,  the  terms  and  defin i ti ons  g iven  i n  I EC  60079-0  and  the  
fol lowing  apply.   Add i tional  defin i tions  appl icable  to  explosive  atmospheres  can  be  found  i n  
I EC  60050-426.  

3.1   
gas  properties  

3. 1 . 1   
ambient air 
normal  atmosphere  surround ing  the  equ ipment 

3.1 .2   
clean  air 
air that i s  free  of gases  or vapours  wh ich  the  sensor i s  sensi ti ve  to  or wh ich  in fluence  the  
performance of the  sensor 

3.1 .3   
flammable  gas  
gas  or vapour wh ich ,  when  m ixed  wi th  a i r i n  a  certain  proportion ,  wi l l  form  an  explosive  
atmosphere  

Note  1  to  en try:  For the  pu rposes  of th i s  part  of I EC  60079-29 ,  the  term  " fl ammable  gas"  i ncl udes  fl ammable  
vapou rs .  

Note  2  to  en try:  For the  pu rposes  of th i s  part  of I EC  60079-29 ,  the  terms  "combusti b l e  gas"  and  " fl ammable  gas"  
are  equ iva len t.  

3.1 .4  
lower flammable  l imi t 
LFL 
concentration  of flammable  gas  or vapour i n  a i r,  below wh ich  an  explosive  gas  atmosphere  
does  not form  
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Note  1  to  en try:  Th i s  i s  a l so  known  as  l ower expl os ive  l im i t  (LEL) .  

Note  2  to  en try:  The  concen trati on  may be  expressed  as  e i ther a  vol ume  fracti on  or a  mass  per un i t  vol ume.  

3.1 .5   
poisons  

<for sensing  e lements>  substances  that l ead  to  temporary or permanent change  of 
performance,  particu larl y l oss  of sensi ti vi ty of the  sensing  e lement 

3.1 .6   
upper flammable  l imit  
UFL 
concentration  of of fl ammable  gas  or vapour i n  a i r,  above  wh ich  an  explosive  gas  atmosphere  
does  not form  

Note  1  to  en try:  Th i s  i s  a l so  known  as  upper expl os ive  l im i t  (UEL).  

Note  2  to  en try:  The  concen trati on  may be  expressed  as  e i ther a  vol ume  fracti on  or a  mass  per un i t  vol ume.  

3.1 .7   
volume fraction  
v/v 
quotien t of the  volume  of a  speci fied  component and  the  sum  of the  volumes  of a l l  
components  of a  gas  mixture  before  m ixing ,  a l l  volumes  referring  to  the  pressure  and  the  
temperature  of the  gas  m ixture  

Note  1  to  en try:  The  vol ume  fracti on  and  vol ume  concen trati on  take  the  same  va lue  i f,  a t  the  same  state  
cond i ti ons ,  the  sum  of the  componen t  vol umes  before  m i xi ng  and  the  vol ume  of the  m i xtu re  are  equal .  However,  
because  the  m i xi ng  of two  or more  gases  at  the  same  state  cond i ti ons  i s  usual l y accompan ied  by a  s l i gh t  
con tracti on  or,  l ess  frequen tl y,  a  s l i gh t  expansion ,  th i s  i s  not genera l l y the  case.  

3.1 .8   
zero  gas  
gas  recommended  by the  manufacturer,  wh ich  i s  free  of fl ammable  gases  and  in terfering  and  
con taminating  substances,  the  purpose  of wh ich  i s  cal ibration /ad justment of the  equ ipment 
zero  

3.1 .9   
standard  test gas  
test gas  wi th  a  composi tion  speci fied  for each  i tem  of equ ipment and  gas  and /or vapour to  be  
used  for a l l  tests  un less  otherwise  stated  

3.2   
types  of equ ipment 

3.2. 1   
alarm-only equ ipment 
equ ipment wi th  an  a larm  bu t not having  an  i nd ication  of measured  value  

3.2.2   
aspirated  equ ipment 
equ ipment that samples  the  gas  by d rawing  i t  to  the  gas  sensor 

Note  1  to  en try:  A hand  operated  or e l ectri c  pump  i s  often  used  to  d raw gas  to  the  sensor.  

3.2.3   
automatical ly aspirated  equ ipment 
aspi rated  equ ipment wi th  an  i n tegral  pump  or separate  pump,  wh ich  i s  connected  d i rectl y to  
the  equ ipment 
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3.2.4  
continuous  duty equ ipment 
equ ipment that i s  powered  for l ong  periods  of time,  bu t may have  e i ther con tinuous  or 
i n termi tten t sensing  

Note  1  to  en try:  For th i s  ed i ti on  of the  s tandard ,  a l l  equ i pmen t i s  regarded  as  con ti nuous  d u ty.  

3.2.5   
d i ffusion  equ ipment 
equ ipment i n  wh ich  the  transfer of gas  from  the  atmosphere  to  the  sensor takes  place  wi thout 
aspi rated  fl ow 

3.2.6   
equ ipment,  fixed  
equ ipment fastened  to  a  support,  or otherwise  secured  in  a  speci fic l ocation  when  energ ized  

3.2.7   
Group I  equ ipment 
equ ipment for m ines  susceptible  to  fi redamp 

3.2.8   
Group I I  equ ipment 
equ ipment for p laces  wi th  an  explosive  gas  atmosphere,  other than  m ines  susceptible  to  
fi redamp 

3.2.9   
equ ipment,  portable  
equ ipment i n tended  to  be  carried  by a  person  during  operation  

Note  1  to  en try:  A portable  equ i pmen t i s  battery powered  and  i ncl udes,  bu t i s  not l im i ted  to  

a)  a  hand -hel d  equ i pmen t,  typ i cal l y l ess  than  1  kg ,  wh ich  requ i res  use  of on l y one  hand  to  operate,  

b)  personal  mon i tors ,  s im i l ar i n  s i ze  and  mass  to  the  hand -held  equ i pment,  that  are  con tinuousl y operati ng  (bu t  
not  n ecessari l y con ti nuous l y sensi ng )  wh i l e  they are  attached  to  the  user,  and  

c)  l arger equ i pmen t  that  can  be  operated  by the  u ser wh i l e  i t  i s  carri ed  e i ther by hand ,  by a  shou l der strap  or 
carryi ng  harness  and  wh i ch  may or may not  have  a  hand  d i rected  probe.  

3.2.1 0   
equ ipment,  transportable  
equ ipment not i n tended  to  be  carried  by a  person  during  operation ,  nor i n tended  for fi xed  
i nstal lation  

3.2.1 1   
gas  detection  transmitter 
fi xed  gas  detection  equ ipment that provide  a  cond i tioned  e lectron ic s i gnal  or ou tpu t i nd ication  
to  a  general l y accepted  i ndustry standard  (such  as  4  to  20  mA),  i n tended  to  be  u ti l i zed  wi th  
separate  gas  detection  con trol  un i ts  or s ignal  processing  data  acqu isi tion ,  central  mon i toring  
and  s im i lar systems,  wh ich  typical l y process  i n formation  from  various  l ocations  and  sources  
i nclud ing ,  bu t not l im i ted  to  gas  detection  equ ipment 

3.2.1 2   
gas  detection  control  un i t  
equ ipment i n tended  to  provide  d isplay ind ication ,  a larm  functions,  ou tpu t con tacts  and /or 
a larm  s ignal  ou tpu ts  or any combinations  when  operated  wi th  remote  sensor(s)  

3.2.1 3   
separate  gas  detection  control  un i t  
equ ipment i n tended  to  provide  d isplay i nd ication ,  a larm  functions,  ou tpu t con tacts  or a larm  
signal  ou tpu ts  or any combination  when  operated  wi th  gas  detection  transmi tter(s)  
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3.2.1 4  
equ ipment with  integral  sensor(s)  
equ ipment that provides  d isplay ind ication ,  a larm  functions,  ou tpu t con tacts  and /or a larm  
s ignal  ou tpu ts  using  a  sensor wh ich  i s  wi th in  or d i rectl y mounted  to  the  equ ipment housing  

3.2.1 5  
accessory 
component wh ich  can  be  fi tted  to  the  equ ipment for specia l  purpose  

EXAMPLE  External  gas  pump,  sampl i ng  probe,  hoses,  col l ecti ng  cone,  weather protecti on  device  

3.3   
sensors  

3.3.1   
sensing  element 
part of the  sensor wh ich  i s  sensi ti ve  to  the  gas/vapour to  be  measured  

3.3.2   
sensor 
assembly i n  wh ich  the  sensing  e lement i s  housed  and  that may a lso  con tain  associated  ci rcu i t 
components  

3.3.3   
i n tegral  sensor 
sensor wh ich  i s  wi th in  or d i rectl y mounted  to  the  equ ipment housing  

3.3.4  
remote  sensor 
sensor that i s  separated  from  the  equ ipment body and  i s  connected  to  a  gas  detection  control  
un i t  or to  a  gas  detection  transmi tter.  

3.4  
supply of gas  to  equ ipment 

3.4. 1   
sample  l ine  
means  by wh ich  the  gas  being  sampled  i s  conveyed  to  the  sensor 

Note  1  to  en try:  Accessori es  such  as  fi l ter or water trap  are  often  i ncl uded  i n  the  sample  l i ne .  

3.4.2   
sampl ing  probe 
separate  accessory sample  l i ne  wh ich  i s  optional ly attached  to  the  equ ipment 

Note  1  to  en try:  I t  i s  u sual l y short  (e . g .  of the  order of 1  m )  and  ri g i d ,  a l though  i t  can  be  te l escopi c.  I n  some  cases  
i t  i s  connected  by a  fl exi b l e  tube  to  the  equ i pmen t.  

3.4.3   
field  cal ibration  ki t  
means  of presenting  test gas  to  the  equ ipment for the  purpose  of ca l i brating /ad justing  or 
veri fying  the  operation  of the  equ ipment 

Note  1  to  en try:  The  fi e l d  ca l i brati on  ki t  can  be  u sed  for veri fyi ng  the  operati on  of the  a l arms  i f the  concen trati on  
of the  test  gas  i s  above  the  a l arm  set-poi n t.  

Note  2  to  en try:  A mask for ca l i brati on  and  test  (see  3 . 4 . 4)  i s  an  example  of a  fi e l d  cal i brati on  ki t.  

3.4.4  
mask for cal ibration  and  test 
device  that can  be  attached  to  the  equ ipment to  present a  test gas  to  the  sensor i n  a  
reproducible  manner 
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3.5   
s ignals  and  alarms 

3.5.1   
alarm  set point 
setting  of the  equ ipment at  wh ich  the  measured  concentration  wi l l  cause  the  equ ipment to  
i n i tiate  an  i nd ication ,  a larm  or other ou tpu t function  

3.5.2   
l atch ing  alarm  
alarm  that,  once  activated ,  requ i res  del iberate  action  to  be  deactivated  

3.5.3   
fau l t  s ignal  
aud ible,  vi s ib le  or other type  of ou tpu t,  d i fferent from  the  a larm  s ignal ,  permi tti ng ,  d i rectl y or 
i nd i rectly,  a  warn ing  or i nd ication  that the  equ ipment i s  not working  satisfactori l y 

3.5.4  
special  state  
any state  of the  equ ipment other than  those  in  wh ich  mon i toring  of gas  concentration  and /or 
a larming  i s  the  i n ten t 

Note  1  to  en try:  Specia l  s tate  i ncl udes  warm-up,  ca l i brati on  mode  or fau l t  cond i ti on .  

3.6   
times  

3.6.1   
dri ft  
variation  i n  the  equ ipment i nd ication  over time  at any fi xed  gas  volume fraction  ( i nclud ing  
clean  a i r)  under constan t ambien t cond i tions  

3.6.2   
final  ind ication  
i nd ication  g iven  by the  equ ipment after stabi l i zation  

3.6.3   
stabi l ization  
state  when  three  successive  read ings  of an  equ ipment at a  constant gas  volume fraction ,  
taken  at 2  m in  i n tervals  or twice  the  respective  t(90),  wh ichever i s  l ess,  i nd icates  no  changes  

greater than  ±1  %  of the  measuring  range  

3.6.4  
time  of response 
t(x)  
time  in terval ,  wi th  the  equ ipment i n  a  warmed-up  cond i tion ,  between  the  time  when  an  
i nstan taneous  change  between  clean  a i r and  the  standard  test gas,  or vice  versa,  i s  produced  
at the  equ ipment i n let,  and  the  time  when  the  response  reaches  a  stated  percentage  (x)  of the  
stabi l i zed  s ignal  on  the  standard  test gas  

3.6.5   
warm-up  time 
time  in terval ,  wi th  the  equ ipment i n  a  stated  atmosphere,  between  the  time  when  the  
equ ipment i s  swi tched  on  and  the  time  when  the  ind ication  reaches  and  remains  wi th in  the  
stated  tolerances  

Note  1  to  en try:  See  F i gu re  1  and  F i gu re  2 .  
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