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Workplace atmospheres - Part 2: Gas detectors - Selection, installation, use and

maintenance of detectors for toxic gases and vapours

Contents
O T T I P 4
LN 0 75 16 L@ 1 ] 6
1 ST oo ] o 1 YOO 7
2 NOIrMAtIVE FEIEIENCES ..o e 7
3 Terms and definitioNS ... e 7
4  Properties and detection of toxic gases and VapouUrS ........ccoccviiiiiiiiiiieiin e 13
4.1 Properties and deteCtion ... ... 13
4.2 The difference between detecting gases and vapours ............cccooeviiiiiiieeeeeennn, 14
4.3 Effects of water vapour on detection ... 17
4.4 Effects of temperature and pressure on detection .............cccooiiiiiiiii 17
4.5 Effects of corrosion on detection.........ccoooiiiiiiii i 17
4.6 Detection by oxygen deficiency measurement...........ccoooiiiiiiiiiii 17
5 Measurement tasks ... 18
5.1 GBI Al e 18
5.2 Exposure measurement (health monitoring) ..........ccooiiiii i, 18
5.3 General gas detection (safety monitoring) ........cooooiiiii i 19
6 Selection of eqQUIPMENT . ..o e 20
6.1 GBI AL e 20
6.2 Performance and electrical testS .......o.oviiiiiiii 21
6.3 Indication range, measuring range and uncertainty of measurement ..................... 21
6.4 Selectivity reqQUIrEMENTS .. ... 22
6.5 The influence of environmental conditions ..., 23
6.6 The influence of electromagnetic interference .............cooooiiiiiiiiie e, 23
6.7 Time of response and time Of FECOVEIY ....ovviiniiiii e 24
6.8 TiME 10 Alarm . e e 25
6.9 [ F=1 = T T Yo o T [ o [ 25
6.10 Instruction ManUal ... ..o s 26
7 Design and installation of fixed toxic gas detection equipment..............cooiiiiiiininnnnn. 26
7.1 GBI A e 26
7.2 Basic considerations for the installation of fixed systems .................coiiin 27
7.3 Location of detection points ... 28
7.4 Access for calibration and maintenance ..............c.coocoiiiiii 33
7.5 Additional considerations for sample liN€s..........c.ccoiiiiiiii i, 33
7.6 Summary of considerations for the location of sensors or sampling points ............ 34
7.7 INSTAllation Of SENSOIS .. iuu i e 35
7.8 Integrity and safety of fixed Systems ... 35
7.9 (07010 0] 4 1117 o1 0 11 0o PPN 36
7.10 Operating instructions, plans and records ........c.ccoooiiiiiiii e 37
8  Operation of toxic gas detection equipment ... 38
8.1 ALBIM SEIING .o 38
8.2 Operation of portable equIpmMeENt ... 39
8.3 Operation of transportable and fixed equipment ... 43
8.4 Sample lines and sampling probes ... ..o 45
8.5 A C S S OIS ittt 45
9 Maintenance and calibration ... 46
9.1 GBI Al e 46



9.2 =Y =T o] T 46

9.3 Flow systems of aspirated equipment............coiiiiiiiiiii e 46
9.4 ReEAAOUL HEVICES ... e 47
9.5 N = T o0 47
9.6 MaINTENANCE ...t 47
9.7 CalibDratioN e 48
9.8 OPEratioN 188t ..ot 49
9.9 =Y o7 0 o £ 50
O T I =1 011 T PP 50
O O =Y o =Y = S 50
10.2  OPerator traiNiNg ... ..o 50
10.3 Maintenance and calibration training..........cccooiiiii 51
Annex A (informative) Commonly used measurement principles..........ccoooiiiiiiiiiiniiinneen. 52
A.1 LY o= - | S 52
A.2 ChemMIilUMINESCENCE ...t e e e 52
A.3 (0701 o] 10111 1 VRSP PPSPRN 53
A.4 EleCtroChemiCal ... oo e 54
A.5 Flame-ioniZation ... 55
A.6 Gas chromatograpny ... ... 55
A7 INfrared PhotOMEtrY ... 56
A.8 [on MoDbility SPECIrOMEtrY ..o 57
A.9 MaSS SPECITOMEIIY ... e 58
A 10 Photo-ionization . ... 59
e S =Y o Y oo T LU o o S 60
A.12 Ultra-violet/visible photometry ... 61
27 o] 1Yo | =T o 28 PPN 62
Figure 1 — Relationship between indication range and measuring range (See 6.3.1) ............. 11
Figure 2 — Example of zero uncertainty ... ... 11
Figure 3 — Example of warm-up time in clean air..........oooiiiiiiiiii e 12
Figure 4 — Relationship between indication range and measuringrange ..............ccccceeiennne. 22
Figure 5 — Gas response curves for test gas volume fractions of 40 ppm and 100 ppm.......... 24
Figure 6 — Time to alarm at 25 ppm set point for test gas volume fractions of 40 ppm
= Lo I 00 o oS 25
Table A.1 — ChemilUMINESCENCE ... .c.uuiiii et 52
Table A 2 — ColOrmMEErY o e e 53
Table A.3 — EIeCtroChemMiCal ......oeiei e 54
Table A.4 — FIame-ioniZzation ... e 55
Table A.5 — Infrared photOMEtry.......ooii e 56
Table A.6 — lon mobility SPeCtrOmMetry .. ... 57
Table A.7 — Mass SPECIIOMEIIY ... e 58
Table A.8 — Photo-ionization (PID) ... e 59
Table A9 — SeMICONAUCION .. ...ttt e 60
Table A.10 — Ultra-violet/visible photometry ... ... 61



		2024-05-18T00:30:00+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




