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Foreword

International Standard

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

which was Yprepared by ISO/TC 30 ‘Measurement of fluid flow in closed conduits’ of the International

Organizati r Standardization, has been adopted by CMC as a European Standard.

This Europ tandard shall be given the status of a national standard, either by publication of an identical text
or by endor At, and conflicting national standards withdrawn, by September 2003 at the latest.

In accordan h the CEN/CENELEC Internal Regulations, the national standards organizations of the

following countsies are bound to implement this European Standard:

Austria, Belgium, t ch Republic, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,
Italy, Luxembourg, , the Netherlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland, and the
United Kingdom.

Endorsement notic

The text of the International nglard ISO 5167-4 : 2003 was approved by CEN as a European Standard without
any modification.

NOTE: Normative references t @national publications are listed in Annex ZA (normative).
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Introduction

ISO 5167, divided into 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
deterfmine the flowrate of the fluid flowing in the conduit. It also gives necessary information for calculating the
flcyA and its associated uncertainty.

ISO'5 is applicable only to pressure differential devices in which the flow remains subsonic throughout the
meas mection and where the fluid can be considered as single-phase, but is not applicable to the
measuréalent of pulsating flow. Furthermore, each of these devices can only be used within specified limits of

pipe size an@molds number.

ISO 5167 dea@th devices for which direct calibration experiments have been made, sufficient in number,
spread and quali enable coherent systems of application to be based on their results and coefficients to
be given with certaingredictable limits of uncertainty.

The devices introduced jgto the pipe are called “primary devices”. The term primary device also includes the
pressure tappings. All ot instruments or devices required for the measurement are known as “secondary
devices”. ISO 5167 cover ary devices; secondary devices') will be mentioned only occasionally.
ISO 5167 is divided into the fi )ﬁg four parts.

.

a) Part1 of ISO 5167 gives gen@srms and definitions, symboils, principles and requirements as well as
methods of measurement and rtainty that are to be used in conjunction with Parts 2 to 4 of ISO 5167.

b) Part2 of ISO 5167 specifies orific@tes, which can be used with corner pressure tappings, D and D/2
pressure tappings?), and flange press,u@ppings.

c) Part 3 of ISO 5167 specifies ISA 1932 nd{‘ 3), long radius nozzles and Venturi nozzles, which differ in
shape and in the position of the pressure t gs.

*
d) This part of ISO 5167 specifies classical Venturi s4).

Aspects of safety are not dealt with in Parts 1 to 4 of 1%67. It is the responsibility of the user to ensure
that the system meets applicable safety regulations.

&
Q
O@

1) See ISO 2186:1973, Fluid flow in closed conduits — Connections for pres’s ignal transmissions between primary
and secondary elements. @

2) Orifice plates with “vena contracta” pressure tappings are not considered in ISO

Associations, which was

%
0

3) ISA is the abbreviation for the International Federation of the National Stan
succeeded by ISO in 1946.

4) In the USA the classical Venturi tube is sometimes called the Herschel Venturi tube.
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1 Scope

This part of 1ISO 5167 specifies the geometry and method of use (installation and operating conditions) of
Venturi tubes when they are inserted in a conduit running full to determine the flowrate of the fluid flowing in

the conduit.
This panof) 5167 also provides background information for calculating the flowrate and is applicable in
conjunctiorfwith the requirements given in ISO 5167-1.

This part of IS@I 67 is applicable only to Venturi tubes in which the flow remains subsonic throughout the

measuring section here the fluid can be considered as single-phase. In addition, each of these devices
can only be used n specified limits of pipe size, roughness, diameter ratio and Reynolds number. This
part of ISO 5167 is pplicable to the measurement of pulsating flow. It does not cover the use of Venturi
tubes in pipes sized le n 50 mm or more than 1 200 mm, or where the pipe Reynolds numbers are below

2 x 105, ;

This part of ISO 5167 deals @e three types of classical Venturi tubes:

a) cast; ®
b) machined; j /

.
c) rough welded sheet-iron. /

A Venturi tube is a device which consists of a vergent inlet connected to a cylindrical throat which is in turn
connected to a conical expanding section c@ the “divergent”. The differences between the values of the
uncertainty of the discharge coefficient for the thregetypes of classical Venturi tube show, on the one hand, the
number of results available for each type of CIOQ/I Venturi tube and, on the other hand, the more or less
precise definition of the geometric profile. The va re based on data collected many years ago. Venturi
nozzles (and other nozzles) are dealt with in ISO 5167~

NOTE 1 Research into the use of Venturi tubes in high-pés ° gas [ > 1 MPa ( > 10 bar)] is being carried out at
present (see References [1], [2], [3] in the Bibliography). In n?( ases for Venturi tubes with machined convergent
sections discharge coefficients which lie outside the range predic this part of ISO 5167 by 2 % or more have been
found. For optimum accuracy Venturi tubes for use in gas should b rated over the required flowrate range. In high-
pressure gas the use of single tappings (or at most two tappings in ea ane) is not uncommon.

NOTE 2 In the USA the classical Venturi tube is sometimes called the@@ Venturi tube.
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2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced

d:?ant (including any amendments) applies.
1ISO 4006:1991, Measurement of fluid flow in closed conduits — Vocabulary and symbols

*
ISOﬁ :2003, Measurement of fluid flow by means of pressure differential devices inserted in circular
cross-s€ction conduits running full — Part 1: General principles and requirements

04

3 Terms @ definitions

For the purposeso is document, the terms and definitions given in ISO 4006 and ISO 5167-1 apply.

4 Principles of t thod of measurement and computation

The principle of the method@neasurement is based on the installation of a Venturi tube into a pipeline in
which a fluid is running full. | nturi tube a static pressure difference exists between the upstream section
and the throat section of the devige. Whenever the device is geometrically similar to one on which direct
calibration has been made, the @ions of use being the same, the flowrate can be determined from the
measured value of this pressure difference and from a knowledge of the fluid conditions.

The mass flowrate can be determinedgwe following formula:
¢ QO
eZd? [20ppq e (1)

*
The uncertainty limits can be calculated using the p@ure given in Clause 8 of ISO 5167-1:2003.

Similarly, the value of the volume flowrate can be calcu@ince

q
qy = - 0
yel

where pis the fluid density at the temperature and pressure for w'@he volume is stated.

Computation of the flowrate, which is a purely arithmetic process, is %ed by replacing the different items
on the right-hand side of Equation (1) by their numerical values. Ta gives Venturi tube expansibility
factors (). They are not intended for precise interpolation. Extrapolation i )germitted.

The diameters d and D mentioned in Equation (1) are the values of the eters at working conditions.
Measurements taken at any other conditions should be corrected for any possi @ pansion or contraction of
the primary device and the pipe due to the values of the temperature and préssurgsof the fluid during the
measurement. 60

compressible fluid, it is also necessary to know the isentropic exponent of the fluid at worki ditions.

0

It is necessary to know the density and the viscosity of the fluid at working com&s. I§ the case of a



