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Foreword

The text of 1ISO 6145-5:2009 has been prepared by Technical Committee ISO/TC 158 “Analysis of gases” of
the International Organization for Standardization (ISO) and has been taken over as EN 1SO 6145-5:2010.

text or by endos€eaent, at the latest by June 2011, and conflicting national standards shall be withdrawn at

/1.1 .

This European Stgndard shall be given the status of a national standard, either by publication of an identical
the latest by Jun

Attention is drawn t%S? possibility that some of the elements of this document may be the subject of patent
rights. CEN [and/or C EC] shall not be held responsible for identifying any or all such patent rights.

According to the CEN/CE

countries are bound to impl
Republic, Denmark, Estonia,
Lithuania, Luxembourg, Malta,
Sweden, Switzerland and the Uni

EC Internal Regulations, the national standards organizations of the following
t this European Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech
land, France, Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia,
erlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain,
ingdom.

*

Ve
@ Endorsement notice

The text of ISO 6145-5:2009 has been appro by CEN as a EN ISO 6145-5:2010 without any modification.



EVS-EN ISO 6145-5:2011

Contents Page
o] =NV o iv
1 8T o - 1
2 Normagpé;references ............................................................................................................................ 1
3 Princi |é ........................................................................................................................................... 1
P
4 APPAratUS M ......coooeeeeiiiiiieiiieieienemennnnmennmnnsmnnsnsnsnsnsssassssssssssssssssssssssssssssssssssssssssssssssssssssssennnsnsnsnnnnnnnnnnnnnnnn 2
4.1 Two-caplllary@mdmg E Y =1 (=Y 0 1 2
L B i = =Y | T YO 2
41.2 Apparatus.......... O ............................................................................................................................... 2
By T S o T =T L] - < 3
4.2 Multiple capillary d S USING gas diVIders .......cccciiiiiriinr 4
4,21 Set-up of @ gas diVideh e . coerriirinrrriniiiiiiir i ———————————— 4
4.2.2 Gas dividers with a co ation of non-identical capillaries...........c..ccoooioiiiiiiccc s 4
4.2.3 Gas dividers with a combjrfgtion of identical capillaries ... 5
4.2.4 Operation of a gas divider P‘identlcal CaPIllaries ... 6
4.2.5 Determination of the flow ra @. .......................................................................................................... 6
5 Expression of results................. @ ...................................................................................................... 7
5.1 Volume fraction .........cccccvecnernnes 0 .................................................................................................. 7
5.2 Sources of uncertainties..............5 s 7
521 Temperature.......cccccceeerecerrseerseerseessnens @ ............................................................................................ 7
5.2.2  VISCOSItY cerrveeereeeesereeseesseeseesessseaseesensenns Lo v RS enes R R e 7
5.2.3  PrESSUIE ..ceeeeeeeerrrererrnenesessessseesessssesssssanns ;/® ...................................................................................... 8
5.2.4 Geometry of the capillary tubes................. % ..................................................................................... 8
5.3 Verification of the blending system/gas dividBr............ccccriiiiiiiiiini 8
54 Determination of uncertainties ........................ @ ............................................................................ 8
Annex A (informative) Numerical example..........cccceeuenn. @ ...................................................................... 10
Annex B (informative) Derivation of the formula for combi%mcertainty 13 13
Blbllography/é ............................................................. 14

© ISO 2009 — All rights reserved iii



EVS-EN ISO 6145-5:2011

Gas analysis — Preparation of calibration gas mixtures using
dynamic volumetric methods —

Partie 5:
Capillary galibration devices

1 Scope O
P Q

This part of ISO 6145 is one series of International Standards dealing with the various dynamic volumetric
techniques used for the pre tion of calibration gas mixtures. This part specifies a method for the
continuous production of calibra@ as mixtures from pure gases or gas mixtures using capillary calibration
devices in single or multiple combif@g s (gas dividers).

*
Single capillary systems can be used rovide gas mixtures where the minor component is in the range of
volume fractions from 1080 0,5.

The relative expanded uncertainty of this teghffjque is less than +2 % (k = 2) relative. This application is used
in industrial gas mixing panels for the produc f specific gas atmospheres.

Gas dividers can be used to divide gas mixtu prepared from gases or gas mixtures into controlled
proportions by volume. These devices are capable jlutions in the range of volume fractions from 0,000 5 to
0,9 of the primary gas concentration with a relative rep@ability of better than 0,5 %.

Traceability of the gas mixtures produced by a gas divi is achieved by comparison of a mixture with gas
mixtures related to national or international gas standards: ;l@example is given in Annex A.

2 Normative references /;9
The following referenced documents are indispensable for the a%a(tion of this document. For dated

references, only the edition cited applies. For undated references (i#fe latest edition of the referenced
document (including any amendments) applies.

ISO 6143, Gas analysis — Comparison methods for determining and checfinw composition of calibration

gas mixtures :

ISO 6145-1, Gas analysis — Preparation of calibration gas mixtures using dynar@o/umetric methods —
Part 1: Methods of calibration

3 Principle

A constant flow of gas from a capillary tube under conditions of constant pressure drop is added to a
controlled flow of complementary gas. The complementary gas flow may also be derived from another
capillary tube.

The appropriate capillaries are selected to give the required flows of gases into the mixing manifold. If an

appropriate capillary is selected, the required flow is obtained by adjusting the pressure drop across the
capillary.
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