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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shall be withdrawn at the latest by February 2018.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 approved by CEN as EN ISO 6145-6:2017 without any 
modification. 
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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 conformity assessment, as 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 and replaces the second edition (ISO 6145-6:2003) which has been technically 
revised.

A list 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 × 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 least two times higher than downstream 
pressure.

The range of flow rates covered by this document extends from 1 ml/min to 10 l/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

ISO 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
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3.1
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.

3.4
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 absolute pressure 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
qm
mass of gas per unit of time passing through the orifice

3.7
molar flow rate
qn
amount of substance of gas per unit of time passing through the orifice

3.8
volume flow rate
qV
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:
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