INTERNATIONAL ISO
STANDARD 5167-1

Second edition
2003-03-01

Measurement of fluid flow by means of
pressure differential devices inserted in
circular cross-section conduits running
full —

Part 1:
General principles and requirements

Mesure de débit des fluides au moyen d'appareils déprimogénes
insérés dans des conduites en charge de section circulaire —

Partie 1: Principes généraux et exigences générales

—_— Reference number
= — ISO 5167-1:2003(E)

—_— © SO 2003



ISO 5167-1:2003(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2003

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © 1SO 2003 — All rights reserved



ISO 5167-1:2003(E)

Contents Page
e Y =31 0T (o [ iv
80 X 11 o3 4 o Y o v
1 Scope..A .............................................................................................................................................. 1
2 Normati (= (= 3 o == 1
3 Terms and&finitions ........................................................................................................................... 1
4 Symbols and%ﬁcripts ....................................................................................................................... 6
4.1 o] o e = O PSSR 6
4.2 Subscripts.......... C’ .............................................................................................................................. 7
5 Principle of the me%of measurement and computation ..., 7
5.1 Principle of the meth L0 L= L3 0 T =Y 14 1= 0 7
5.2 Method of determinati the diameter ratio of the selected standard primary device............. 8
53 Computation Of FIOWrate..sp........ e e e e e 8
54 Determination of density, ;fra;sure and temperature ... 8
6 General requirements for thefheasurements ............ooo e 10
6.1 Primary device.........cccoeeeriiinnnnnnd @ .................................................................................................... 10
6.2 Nature of the fluid .........ccceeeuuveeenen O ............................................................................................... 1
6.3 Flow conditions.......ccccceevmreeiiiieeecnson 7/ 11
7 Installation requirements .................... QL ....................................................................................... 11
71 L= 3 1) - | e 11
7.2 Minimum upstream and downstream stra@ 1eNgths ... ——— 13
7.3 General requirement for flow conditions at primary device ..o 13
7.4 Flow conditioners (SE€ alSO ANNEX C)urriiriiiiieriaapagrrsraassssmerrersssaassssamsresssssassssssmsssssssssasssamsssesssasasasan 13
8 Uncertainties on the measurement of flowrat @ ....................................................................... 16
8.1 Definition of uncertainty..........cccocoieiriiiniincnel ,9 .................................................................... 16
8.2 Practical computation of the uncertainty.................¢ @ ................................................................. 17
Annex A (informative) Iterative computations...........ccccecevrrnnes /‘ T 19
Annex B (informative) Examples of values of the pipe wall unifo quivalent roughness, k ................ 21
Annex C (informative) Flow conditioners and flow straighteners..... O/ ................................................... 22

(=71 0] [TeT e T ] 2 ) 2 é ............................................... 33
-

S
0

© IS0 2003 — All rights reserved iii



ISO 5167-1:2003(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$o be represented on that committee. International organizations, governmental and
non-governmental, in #Maigon with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechfiigt)«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’wj in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical co ees is to prepare International Standards. Draft International Standards
adopted by the technical comm s are circulated to the member bodies for voting. Publication as an
International Standard requires app é:)y at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility tha

Qne of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible fo

oazegltifying any or all such patent rights.

*

ISO 5167-1 was prepared by Technical Comnﬁge ISO/TC 30, Measurement of fluid flow in closed conduits,
Subcommittee SC 2, Pressure differential devices.

This second edition of ISO 5167-1, together with t%t editions of ISO 5167-2, ISO 5167-3 and ISO 5167-4,
cancels and replaces the first edition (ISO 5T6¥441991), which has been technically revised, and
ISO 5167-1:1991/Amd.1:1998. L

ISO 5167 consists of the following parts, under the ge titte Measurement of fluid flow by means of
pressure differential devices inserted in circular cross-sectio duits running full;

— Part 1: General principles and requirements 0
— Part 2: Orifice plates %
— Part 3: Nozzles and Venturi nozzles Q/&

— Part 4: Venturi tubes

iv © 1SO 2003 — All rights reserved
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Introduction

ISO 5167, consisting of four parts, covers the geometry and method of use (installation and operating
conditions) of orifice plates, nozzles and Venturi tubes when they are inserted in a conduit running full to
determine the flowrate of the fluid flowing in the conduit. It also gives necessary information for calculating the
flowrate and its %ociated uncertainty.

ISO 5167 is app@e only to pressure differential devices in which the flow remains subsonic throughout the
measuring sectio gsd where the fluid can be considered as single-phase, but is not applicable to the
measurement of pulSatjng flow. Furthermore, each of these devices can only be used within specified limits of
pipe size and Reynold%ﬂber.

ISO 5167 deals with devi or which direct calibration experiments have been made, sufficient in number,
spread and quality to enabl erent systems of application to be based on their results and coefficients to
be given with certain predicta ymits of uncertainty.

The devices introduced into the pyf€)are called “primary devices”. The term primary device also includes the
pressure tappings. All other instru efﬁs,or devices required for the measurement are known as “secondary
devices”. ISO 5167 covers primary dev\'{ﬁs; secondary devices) will be mentioned only occasionally.

ISO 5167 consists of the following four pa@

a) This part of ISO 5167 gives general ter nd definitions, symbols, principles and requirements as well
as methods of measurement and uncerta@' that are to be used in conjunction with Parts 2 to 4 of
ISO 5167. y

%
b) Part 2 of ISO 5167 specifies orifice plates, whic be used with corner pressure tappings, D and D/2

pressure tappings2), and flange pressure tappings.

c) Part3 of ISO 5167 specifies ISA 1932 nozzles3), Ion&@ius nozzles and Venturi nozzles, which differ in
shape and in the position of the pressure tappings. O

Q.

Aspects of safety are not dealt with in Parts 1 to 4 of ISO 5167. It @e responsibility of the user to ensure
that the system meets applicable safety regulations. O,

3
<

1) See ISO 2186:1973, Fluid flow in closed conduits — Connections for pressure signal trﬁ&vissions between primary
and secondary elements.

d) Part 4 of ISO 5167 specifies classical Venturi tubes?).

2) Orifice plates with vena contracta pressure tappings are not considered in ISO 5167.

3) ISA is the abbreviation for the International Federation of the National Standardizing Associations, which was
succeeded by ISO in 1946.

4) In the USA the classical Venturi tube is sometimes called the Herschel Venturi tube.
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Measurement of fluid flow by means of
pressure differential devices inserted in
circular cross-section conduits running full —

Part 1:
General p@ciples and requirements

%

1 Scope OQ

This part of ISO 5167 defines s and symbols and establishes the general principles for methods of
measurement and computation flowrate of fluid flowing in a conduit by means of pressure differential
devices (orifice plates, nozzles and turi tubes) when they are inserted into a circular cross-section conduit
running full. This part of 1ISO 5167 "alsg specifies the general requirements for methods of measurement,
installation and determination of the uRgértainty of the measurement of flowrate. It also defines the general
specified limits of pipe size and Reynolds @nber for which these pressure differential devices are to be used.

ISO 5167 (all parts) is applicable only to f@at remains subsonic throughout the measuring section and
where the fluid can be considered as single-ph @ It is not applicable to the measurement of pulsating flow.

L/‘

2 Normative references %

The following referenced documents are indispensab r the application of this document. For dated
references, only the edition cited applies. For undat @erences, the latest edition of the referenced
document (including any amendments) applies. O

ISO 4006:1991, Measurement of fluid flow in closed conduits — bulary and symbols

ISO 5167-2:2003, Measurement of fluid flow by means of pressu@fferenﬁa/ devices inserted in circular
cross-section conduits running full — Part 2: Orifice plates O,

ISO 5167-3:2003, Measurement of fluid flow by means of pressure diféeﬁa/ devices inserted in circular
cross-section conduits running full — Part 3: Nozzles and Venturi nozzles

ISO 5167-4:2003, Measurement of fluid flow by means of pressure differenﬁgevices inserted in circular
cross-section conduits running full — Part 4: Venturi tubes (p

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 4006 and the following apply.

NOTE The following definitions are given only for terms used in some special sense or for terms for which it seems
useful to emphasize the meaning.
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