
© ISO 2019

Stationary source emissions — 
Determination of the mass 
concentration of carbon monoxide, 
carbon dioxide and oxygen in flue 
gas — Performance characteristics of 
automated measuring systems
Émissions de sources fixes — Détermination de la concentration 
de monoxyde de carbone, de dioxyde de carbone et d'oxygène — 
Caractéristiques de fonctionnement et étalonnage de systèmes 
automatiques de mesure

INTERNATIONAL 
STANDARD

ISO
12039

Second edition
2019-10

Reference number
ISO 12039:2019(E)



 

ISO 12039:2019(E)
 

ii © ISO 2019 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2019
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Fax: +41 22 749 09 47
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland



 

ISO 12039:2019(E)
 

Foreword ........................................................................................................................................................................................................................................iv
Introduction ..................................................................................................................................................................................................................................v
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3 Terms and definitions ..................................................................................................................................................................................... 1
4 Symbols and abbreviated terms ........................................................................................................................................................... 4
5 Principle ........................................................................................................................................................................................................................ 5
6 Description of the automated measuring systems ............................................................................................................ 5

6.1 Sampling and sample gas conditioning systems ........................................................................................................ 5
6.2 Analyser equipment ........................................................................................................................................................................... 5

7 Performance characteristics and criteria .................................................................................................................................. 6
7.1 Performance criteria .......................................................................................................................................................................... 6
7.2 Determination of the performance characteristics ................................................................................................. 7

7.2.1 Performance test .............................................................................................................................................................. 7
7.2.2 Ongoing quality control ............................................................................................................................................. 7

8 Selection and installation procedure .............................................................................................................................................. 8
8.1 Choice of the measuring system .............................................................................................................................................. 8
8.2 Sampling ....................................................................................................................................................................................................... 8

8.2.1 Sampling location ............................................................................................................................................................ 8
8.2.2 Representative sampling .......................................................................................................................................... 8

8.3 Calculation .................................................................................................................................................................................................. 8
8.3.1 Conversion from volume to mass concentration for CO ................................................................ 8
8.3.2 Conversion from wet to dry conditions for CO, CO2 and O2 concentrations ................ 9

9 Quality assurance and quality control procedures .......................................................................................................... 9
9.1 General ........................................................................................................................................................................................................... 9
9.2 Frequency of checks ........................................................................................................................................................................ 10
9.3 Calibration, validation and measurement uncertainty .....................................................................................10

10 Test report ................................................................................................................................................................................................................11
Annex A (informative) Infrared absorption method (CO and CO2) ....................................................................................12
Annex B (informative) Extractive O2 measurement techniques ...........................................................................................19
Annex C (informative) In situ CO, CO2 and O2 measurement ....................................................................................................26
Annex D (normative) Operational gases .......................................................................................................................................................30
Annex E (normative) Procedures for determination of the performance characteristics ........................31
Annex F (informative) Examples of the results for the assessment of CO, CO2 and O2 AMS .....................39
Annex G (informative) Calculation of uncertainty of measurement of CO, CO2 and O2 .................................44
Bibliography .............................................................................................................................................................................................................................51

© ISO 2019 – All rights reserved iii

Contents Page


