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National foreword

This British Standard has been prepared under the direction
of the Industrial-process Measurement Control Standards
Committee and is identical with 1SO 4006-1977
‘Measurement of fluid flow in closed conduits —
Vocabulary and symbols’, published by the International
Organization for Standardization (1SO).

Terminology and conventions. The text of the international
standard has been approved as suitable for publication,
without deviation, as a British Standard. Some terminology
and certain conventions are not identical with those used

in British Standards; attention is especially drawn to the
following.

The comma has been used as a decimal marker, In British
Standards it is current practice to use a full point on the
baseline as the decimal marker,

Where the words ‘International Standard’ appear,
referring to this standard, they should be read as ‘British
Standard’.
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The French language text has been deleted.
Since 1SO 4006 was published, 1SO 772 : 1978 and

1SO 5167 : 1980 have been published. Hence footnotes
1) and 2) to clause 1 should be disregarded.

Cross-reference

international Corresponding British Standard

standard

1SO 772-1978 BS 3680 Methods of measurement of
liguid flow in open channels
Part 1 : 1979 Vocabulary and symbols

{Technically equivalent)

The related British Standard for {SO 5167, which is referred
to for information purposes, is BS 1042 : Part 1 : 1964.
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British Standard Glossary of

Terms and symbols for measurement of

fluid flow in closed conduits

0 INTRODUCTION

In the preparation of this International Standard, the
following two principles have been followed as far as
possible :

1) to standardize suitable terms and symbols without
perpetuating unsuitable ones merely because they have
been used in the past;

2) to discard any term or symbol which is used with
different meanings in different countries, or by different
people, or even by the same people at different times; to
replace it by a term or symbol which has an unequivocal
meaning.

In addition, it has been found necessary to exclude terms
which come under the following categories :

a) those which are self-evident;

b) those which are irrelevant, in particular those

referring more specifically to flow in open channels {see
I1ISO 772);

c) those referring to methods of measurement which
are not commonly used or accepted by 1SO;

d) those which refer to the analysis of the final
measurement rather than to the methods of
Mmeasurement.

1 REFERENCES

I1SO 772, Liquid flow measurement in open channels —
Vocabulary and symbols. 1)

ISO 5167, Measurement of fluid flow by means of orifice
plates, nozzles and venturi tubes inserted in circular
cross-section conduits running full,2

2 GENERAL TERMS

2,1 flow-rate of a fluid through a cross-section of a
conduit: The amount of fluid flowing through the
cross-section of a conduit in unit time.

2.1.1 mass flow-rate through a cross-section of a conduit :
The mass of fluid flowing through the cross-section of a
conduit in unit time.

2.1.2 volume flow-rate through a cross-section of a
conduit : The volume of fluid flowing through the
cross-section of a conduit in unit time at the conditions of
pressure and temperature pertaining to that section.

1) At present at the stage of draft. (Revision of 1SO 772-1973.)

2) At present at the stage of draft. (Revision of ISO/R 541 and
ISO/R 781.}

2.2 flowmeter : A device for measuring the flow-rate.

2.3 primary device : A device which generates a signal
enabling the flow-rate to be determined. According to the
principle used, the primary device can be internal or
external to the conduit (see 3.1 and 7.1 for example).

2.4 secondary device : A device which receives from the
primary device a signal and displays, records, transforms
and/or transmits it as a meastre of the flow-rate.

2.5 straight length : A portion of a conduit whose axis is
straight, and in which the cross-sectional area and
cross-sectional shape are constant; the cross-sectional shape
is usually circular but could be rectangular or annular.

2.6 irregularity (of a conduit): Any element or
configuration which makes the conduit different from a
straight length.

2.7 fully-developed velocity distribution : A velocity
distribution that does not change between two
cross-sections of a flow. It is generally obtained at the end
of a sufficient straight length of a conduit.

2.8 regular velocity distribution : The distribution of
velocities which sufficiently approaches that established in
a long straight length of the closed conduit to permit an
accurate measurement of the flow-rate to be made.

2.9 flow straightener : General term used to describe
various devices which have the following functions :

29.1 swirl remover: Device inserted in a conduit to
eliminate or reduce circumferential velocity components
which produce swirl.

2.9.2 profile regulator : Device inserted iri a conduit to
reduce the straight length requited to achieve a regular
velocity distribution.

NOTE — The difference between these two functions is not always.
clearly made in respect of particular flow straighteners, and indeed
some devices may perform both functions to a greater or lesser
extent.

2.10 steady flow : Flow in which the flow-rate through a
measuring section does not vary significantly with time.

NOTE — The steady flows observed in conduits are in practice flows

in which quantities such as velocity, prmzis‘Q m?mﬁi
temperature vary in time about meoan va ru ;

these are actually “statisticallv stc2dy Flows’.
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2,11 pulsating flow of mean constant flow-rate : Flow in
which the flow-rate in a measuring section is a function of
time but has a constant mean value when averaged over a
sufficiently long period of time,

NOTE -~ Two types of pulsating flow are found :
— periodic pulsating flow;

— fluctuating {random) pulsating flow.

2,12 unsteady flow: Flow which may be laminar or
turbulent, in which the flow-rate in a measuring section
fluctuates randomly with.time.

NOTE — The time interval being considered is to be long enough to
exclude from this definition the random components of the
turbulent flow itself.

2,13 hydraulic radius: The quotient of the wetted
cross-sectional area and the wetted perimeter.

NOTE — For a circular conduit running full, the hydraulic radius is
half the radius of the conduit.

2.14 pressure loss {caused by a primary device) : The
irrecoverable pressure loss caused by the presence of a
primary device in the conduit.

2.15 working temperature : The static temperature of the
fluid immediately upstream of the primary device.

2,16 working pressure : The static pressure of the fluid
immediately upstream of the primary device.

3 DIFFERENTIAL PRESSURE DEVICES

Device inserted in a conduit to create a pressure difference
whose measurement, together with a knowledge of the fluid
conditions and of the geometry of the device and the
conduit, enables the flow-rate to be calculated (see 3.7, 3.8
and 3.9).

3.1 primary device (of a differential pressure device) :
Differential pressure device with its pressure tappings.

3.2 orifice (or throat) : Opening of minimum cross-
sectional area in a primary device.

3.3 diameter ratio (of a primary device used in a given
conduit) : The diameter of the orifice {or throat) of the
primary device divided by the diameter of the conduit,
upstream of the primary device.

3.4 pressure tappings (pressure taps)

3.4.1 wall (pressure) tapping : Annular or circular hole
drilled in the wall of a conduit in such a way that, its edge
is flush with the internal surface of the conduit, the tapping
being such that the pressure within the hole is the static
pressure at that point in the conduit.
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3.4.2 corner (pressure) tappings : Wail pressure tappings
drilled on either side of an orifice plate or nozzle with the
spacing between the axes of the pressure tappings and the
respective faces of the plate or nozzle equal to half the
diameter of the tappings themselves, so that the tapping
holes break through the conduit wall flush with the faces of
the plate or nozzle.

3.4.3 flange (pressure tappings) : Wall pressure tappings
drilled on either side of an orifice plate with their axes
being 26 mm from the upstream and. downstream faces of
the plate respectively.

3.4.4 vena contracta (pressure) tappings : Wall pressure

‘tappings drilled on either side of an orifice plate, the

upstream tapping being located at a distance of 1D (D
being the internal diameter of the conduit) from the
upstream - face of ‘the plate, and the downstream tapping
being in the cross-section of minimum static pressure and
therefore at a distance downstream of the upstream face of
the plate which varies with the diameter ratio,

3.4.5 D and D/2 (pressure) tappings : Wall pressure tappings
drilled on either side of an orifice plate, the upstream and
downstream tappings being respectively located at a distance
of 1 D and 0,5 D from the upstream.

3.5 piezometer ring: A pressure equalisation enclosure
linking together two or more pressure tappings instailed on
one cross-section, and to which a secondary device can be
connected.

It can either lie outside or be integral with the conduit or
the primary device. .

N e ———3.6

\3.4.2

FIGURE 1 —Piezometer ring

3.6 annular chamber : Piezometer ring integral with the
conduit or the primary device. This implies the use of
annular pressure tappings.

3.7 orifice plate: A plate having a hole through it
conforming to certain specifications.
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3.7.1 square edged thin orifice plate : Plate the thickness
of which is small compared with the diameter of the
measuring conduit, the orifice of which is circular,
concentric with the conduit axis and sharp and square on
the upstream edge. The profile is defined precisely in
1SO 5167.

NOTE — For measuring flow-rate in either direction, a symmetrical
orifice plate can be used for which the two edges comply with the
characteristics of the upstream edge and for which the overall
thickness of the plate does not exceed that of the orifice.

3.7.2 eccentric orifice plate : Thin orifice plate, the orifice
of which is eccentric to the conduit axis.

BS 56875 : 1980

3.7.3 segmental orifice plate : Thin orifice plate the orifice
of which has the shape of a segment of a circle.

3.7.4 conical entrance orifice plate : Orifice plate for
which the junction of the upstream face and the orifice has
the shape of a straight circular truncated cone.

3.7.5 quarter circle orifice plate (quadrant edge orifice
plate) : Orifice plate for which the junction of the upstream
face and the orifice has the profile of a quarter circle.

;
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3.7.1 3.7.4

3.7.2

FIGURE 2 — Orifice plates
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