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European foreword

This document (EN ISO 6145-6:2017) has been prepared by Technical Committee ISO/TC 158 “Analysis
of gases”.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by February 2018, and conflicting national standards
shall be withdrawn at the latest by February 2018.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 6145-6:2008.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia,
France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
Netherlands, Norway, Poland, Portugal, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

Endorsement notice

The text of ISO 6145-6:2017 (has ¢been sapproved by CEN) as ENISO 6145-6:2017 without any
modification.



SIST EN ISO 6145-6:2017

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 6145-62017
https//standards.iteh.ai/catalog/standards/sist/b4eedcta-c923-4915-84b5-
ccad26708ab7/sist-en-is0-6145-6-2017



INTERNATIONAL ISO
STANDARD 6145-6

Third edition
2017-07

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

Part 6:
Critical flow orifices

Analyse des gaz — Préparation des mélanges de gaz pour étalonnage
a l'aide de méthodes volumétriques dynamiques —

Partie’6: Orifices de débit critiques

Reference number
ISO 6145-6:2017(E)

©1S0 2017




ISO 6145-6:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, 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

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved



ISO 6145-6:2017(E)

Contents Page
FFOTE@WOIM ...........oooooeooeeeeee e85 8 588 iv
1 S0P ... 1
2 NOIIMATIVE FEFEIEINCES ..........oooooooeeeeeeeeeee oo 1
3 Terms AN AefINETIONIS ... s 1
4 SYIMIBDOLS ...t 4
5 Principle

6 Calculation of mass flow rate and volume flow rate................ccccoicsssese s

6.1 (0T 010 =
6.2 Calculation under ideal conditions
6.2.1 Calculation 0f MasSS fIOW TALE ...
6.2.2  Calculation of VOIUME flOW TAtES ...

6.3 Calculation of mass flow rate using flow calibration with pure nitrogen
6.4 Flow rate uncertainty calculation
6.4.1  General ...
6.4.2  Sources of uncertainty ...................
6.4.3  Uncertainty eStIMatiON. ...

7 Calculation of amount of substance fraction and volume fraction and associated
uncertainty evaluation
7.1 Generall. §- €10 -L-ANDDARD.- FERE-V- L E VWV s
7.2 Amount of substance fraction calculation and associated uncertainty
7.2.1  Case of gases Withpurity 299,99 % o.clll /s
7.2.2  CASE Of PIrE-TNIXEUTES. ..o
7.3 Remarks about uncertainty forjthe @moung fraction ...,

8 Application to'the préparation of gas' mixtures "ok St 15
8.1 Example of a mixing'system
8.2 CONAItIONS OF OPEIATION ..ot

9 Calibration and VeTIfICATION ...t 17
9.1 [0 T<) 4 1) = OSSOSO 17
9.2 Calibration of the mixing system in the flow rate ..., 17
9.3 Calibration of the mixing system with gas mixtures for a specific gas and concentration.17
9.4 Verification of the MiXing SYSTEIM ...ttt 17

Annex A (informative) Example of calculation of isentropic coefficient, viscosity and critical
FLOW CORTTICTEOIIT ............ccccoo s 19

Annex B (informative) Calculation of mass and volume flow rates under real conditions............ 21

Annex C (informative) Example of flow calculation for toroidal critical flow orifices under
ideal and real CONMAITIONS ... 23

Annex D (informative) Calculation of mass flow rate using flow calibration with pure
MEEFOZENE EXAMMPLES ...t 25

BIDLEOZTAPIY ... 27

© 1S0 2017 - All rights reserved iii



ISO 6145-6:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, on the meaning of ISO specific terms and
expressions related to conformitylassessment,|ds) well?as)information about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 158, Analysis of gases.

This third edition cancels andreplaces the secondeedition (150°6145:6:2003) which has been technically
revised.

Alist of all parts in the ISO 6145 series can be found on the ISO website.
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Gas analysis — Preparation of calibration gas mixtures
using dynamic methods —

Part 6:
Critical flow orifices

1 Scope

This document specifies a method for the dynamic preparation of calibration gas mixtures containing
at least two gases (usually one of them is a complementary gas) from pure gases or gas pre-mixtures
using critical flow orifices systems.

The method applies principally to the preparation of mixtures of non-reactive gases that do not react
with any of the materials forming the gas circuit inside the critical flow orifices system or auxiliary
equipment. It has the merit of allowing multi-component mixtures to be prepared as readily as binary
mixtures if an appropriate number of critical flow orifices are used.

By selecting appropriate combinations of critical flow orifices, a dilution ratio of 1 x 104 is achievable.

Although it is more particularly applicable to/the‘preparation'of'gas mixtures at atmospheric pressure,
the method also offers the possibility of preparing calibration,gas mixtures at pressures greater than
atmospheric. The upstream pressure'will'need’to ‘be at feast two times higher than downstream
pressure.

The range of flow rates covered.by/this, document extends.fromyl - ml/minito 10 1/min.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 6143, Gas analysis — Comparison methods for determining and checking the composition of calibration
gas mixtures

ISO 7504, Gas analysis — Vocabulary
ISO 9300, Measurement of gas flow by means of critical flow Venturi nozzles

[SO 12963, Gas analysis — Comparison methods for the determination of the composition of gas mixtures
based on one- and two-point calibration

ISO 16664, Gas analysis — Handling of calibration gases and gas mixtures — Guidelines

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 9300, ISO 7504 and the
following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

© IS0 2017 - All rights reserved 1
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critical flow orifice

orifice for which the geometrical configuration and conditions of use are such that the flow rate at the
throat is critical (3.12)

3.2

wall pressure tap

orifice pierced in a pipework wall in such a way that the orifice edge on the inside pipework wall is
flattened off

Note 1 to entry: This pressure tap is set up so that the pressure in the orifice equals the static pressure at this
point of the circuit pipework.

3.3

static pressure

actual pressure of a gas stream, which can be measured by connecting a pressure gauge to a wall
pressure tap

Note 1 to entry: This document uses only absolute pressure values.

34

stagnation pressure

pressure that would be found in a gas if the flowing gas stream was isentropically slowed down to zero
velocity

Note 1 to entry: This document uses only abselute pressune values.

3.5

stagnation temperature

temperature that would be found in a gas if the flowing gas stream was isentropically slowed down to
zero velocity

Note 1 to entry: This document only uses absolute temperature values.

3.6
mass flow rate
m

mass of gas per unit of time passing through the orifice

3.7

molar flow rate

1,

amount of substance of gas per unit of time passing through the orifice

3.8

volume flow rate

Ay

volume of gas per unit of time passing through the orifice

3.9

throat Reynolds number

Re

dimensionless parameter calculated from the gas flow rate and dynamic viscosity under critical flow
orifice inlet stagnation conditions

Note 1 to entry: The characteristic dimension is taken as the throat diameter at stagnation conditions. The throat
Reynolds number is given by the formula:

2 © IS0 2017 - All rights reserved
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