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PREFACE

This S tandard was prepared by the Standards Australia Committee on Measurement of Water Flow in

Open Channels and Closed Conduits. It is identical with and has been reproduced from ISO 8316:1987,

Measurement of liquid flow in closed conduits—Method by collection ofthe liquid in a volumetric tank.

Under arrangements made between Standards Australia and the international S tandards bodies, ISO and

IEC, as well as certain other S tandards organizations, users of this Australian S tandard are advised of

the following:

(a) Copyright is vested in Standards Australia.

(b) The number of this S tandard is not reproduced on each page; its identity is shown only on the

cover and title pages.

(c) There may be occasional dual language sections, but English is always one of the languages

reproduced.

(d) Where any cross- references to page numbers appear within the text, these relate to page

numbering in the international S tandard and are to be disregarded.

This S tandard is one of a series, to be published progressively, which deals with methods of

measurement of fluid flow in closed conduits . The following Parts were published concurrently with

this Part:

AS

2360 Measurement of fluid flow in closed circuits

2360.0 Part 0: Vocabulary and symbols

2360.1 .1 Part 1 .1 : Pressure differential methods—Measurement using orifice plates, nozzles or

Venturi tubes—Conduits with diameters from 50 mm to 1200 mm

2360.1 .2 Part 1 .2: Pressure differential methods—Measurement using orifice plates or

nozzles—Conduits with diameters less than 50 mm

2360.1 .3 Part 1 .3 : Pressure differential methods—Measurement using orifice plates, nozzles or

Venturi tubes—Guide to the use of methods specified in Parts 1 .1 and 1 . 2

2360.1 .4 Part 1 .4: Pressure differential methods—Measurement using orifice plates, nozzles or

Venturi tubes—Guide to the effect of departure from the conditions specified in

Part 1 .1

2360.1 .5 Part 1 .5 : Pressure differential methods—Measurement using orifice plates, nozzles or

Venturi tubes—Pulsating flow, in particular sinusoidal or square wave intermittent

periodic-type fluctuations

2360.6.1 Part 6.1 : Volumetric methods—By mass

2360.6.2 Part 6.2: Volumetric methods—By volume (this Standard )

2360.7.1 Part 7.1 : Assessment of uncertainty in the calibration and use of flow measurement

devices—Linear calibration relationships

2360.7.2 Part 7.2: Assessment of uncertainty in the calibration and use of flow measurement

devices—Non-linear calibration relationships

At the date of publication of this Part the following Parts , with the numbers of the parent international

Standards in parenthesis , had not been published:

Pressure differential methods—Measurement using orifice plates, nozzles or Venturi tubes—Connections

for pressure signal transmissions between primary and secondary elements (ISO 2186)

Pitot static tube methods—Measurement of velocity at a point of the cross- section of a conduit

(ISO 7145)

Pitot static tube methods—Measurement using Pitot- static tubes (ISO 3966)

Pitot static tube methods—Measurement in swirling or asymmetric flow conditions using ISO 3966 or

ISO 3354 (ISO 7194)
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Current meters method—Measurement of clean water in full conduits and under regular flow conditions

using current meters (ISO 3354)

Non-radioactive tracer methods—Review of alternative methods (ISO 2975.1 )

Non-radioactive tracer methods—Measurement using constant rate injection (ISO 2975. 2)

Non-radioactive tracer methods—Measurement using transit time (ISO 2975. 6)

Weighing methods—Verification of static type (ISO 9368. 1 )

Weighing methods—Verification of dynamic type (ISO 9368.2, not published)

When published, the details for the above unpublished Australian Standards will be listed in the

Catalogue of Australian S tandards and Other Products.

For the purposes of this Australian Standard, the ISO text should be modified as follows:

(i) Wherever the words ‘ International S tandard’ appear, referring to this Standard, they should be

read as ‘Australian S tandard’ .

(ii) Substitute a full stop (. ) for a comma (,) as a decimal marker.

(iii) The references to other publications should be replaced by references to Australian S tandards as

follows:

Reference to International Standard

ISO

4006 Measurement of fluid flow in closed

conduits—Vocabulary and symbols

Australian Standard

AS

2360 Measurement of fluid flow in closed

conduits

2360.0 Part 0: Vocabulary and symbols

4185 Measurement of liquid flow in closed

conduits—Weighting method

2360.6.1 Part 6.1 : Volumetric methods—By

mass

4373 Measurement of liquid flow in open

channels—Water level measuring

devices

3778 Measurement of water flow in open

channels

3778.6.5 Part 6.5 : M e a s u r i n g d e v i c e s ,

instruments and equipment—Water

level measuring devices

5168 Measur ement o f fluid flow—

Estimation of uncertainty of a flow-

rate measurement

3778.2.4 Part 2.4: General—Es timation of

uncertainty of a flow- ratemeasurement

© Copyri ght STANDARDS AUSTRALIA

Users of Standards are reminded that copyri ght subsis ts in all S tandards Australia publi cati ons and software. Except where the
Copyri ght Act all ows and except where provided for below no publi cati ons or software produced by Standards Australi a may be
reproduced, stored in a retr ieval system in any form or transmitted by any means without prior permission in writ ing from
Standards Australi a. Permission may be conditi onal on an appropriate royalty payment. Requests for permission and informati on on
commercial software royalti es should be directed to the head office of Standards Australi a.

Standards Australia will permit up to 10 percent of the technical content pages of a Standard to be copied for use exclusively
in-house by purchasers of the Standard without payment of a royalty or advice to Standards Australia.

Standards Australia wil l also permit the inclusion of it s copyri ght materi al in computer software programs for no royalty
payment provided such programs are used exclusively in-house by the creators of the programs.

Care should be taken to ensure that materi al used is from the current edit ion of the Standard and that i t i s updated whenever the
Standard is amended or revised. The number and date of the Standard should therefore be clearly identified.

The use of materi al in print form or in computer software programs to be used commercially , with or without payment, or in
commercial contracts is subject to the payment of a royalty . This policy may be vari ed by Standards Australia at any time.
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AUSTRALIAN STANDARD 1

Measurement of flu id flow in closed condu its

Part 6.2:
Volumetric methods—By vo lume

1 Scope and field of application

This International Standard specifies methods for the
measurement of l iquid flow in closed conduits by
determining the volume of l iquid col lected in a volumetric
tank in a known time interval. I t deals in particular with the
measuring apparatus, the procedure, the method for
calculating the flow-rate and the assessment of
uncertainties associated with the measurements.

The method described may be applied to any l iquid
provided that

a) its vapour pressure is sufficiently low to ensure
that any escape of l iquid by vaporization from the
volumetric tank does not affect the required
measurement accuracy;

b) its viscosity is sufficiently low so as not to alter or
delay unduly the measurement of the level in the
volumetric tank;

c) it is non-toxic and non-corrosive.

Theoretical ly, there is no l imit to the application of this
method, but, for practical reasons, this method of
measurement is normally used for flow-rates less than
approximately 1 ,5 m

3
/s and is used on the whole in fixed

laboratory instal lations only. However, there is a variation
of this method which uses a natural or artificial storage
pond as a volumetric tank, but this application is not dealt
with in this International Standard.

Owing to its high potential accuracy, this method is often
used as a primary method for cal ibrating other methods or
devices for volume flow-rate measurement or for mass
flow-rate measurement; for the latter method or device, it
is necessary to know the density of the l iquid accurately.

I f the instal lation for flow-rate measurement by the
volumetric method is used for purposes of legal metrology,
it shal l be certified and registered by the national
metrology service. Such instal lations are then subject to
periodic inspection at stated intervals. I f a national
metrology service does not exist, a certified record of the
basic measurement standards (length, time and
temperature), and error analysis in accordance with this
International Standard and ISO 51 68, shall also constitute
certification for legal metrology purposes.

Annex A forms an integral part of this International
Standard. Annexes B to E, however, are given for
information only.

2 References

ISO 4006, Measurement of fluid flow in closed conduits —
Vocabulary and symbols.

ISO 41 85, Measurement of l iquid flow in closed conduits
— Weighing method.

ISO 4373, Measurement of l iquid flow in open channels —
Water level measuring devices.

ISO 51 68, Measurement of fluid flow — Estimation of
uncertainty of a flow-rate measurement.

3 Symbols and definitions

3.1 Symbols (see also ISO 4006)

Table 1

Symbol Quantity Dimensions SI unit

eR Random uncertainty, in absolute terms * *

ER Random uncertainty, as a percentage — —

eS systematic uncertainty, in absolute terms * *

ES systematic uncertainty, as a percentage — —

qm Mass flow-rate MT−1 kg/s

qV Volume flow-rate L
3
T
−1

m
3
/s

t Fil l ing time of the tank T s

V Discharged or measured volume L
3

m
3

z Liquid level in the tank L m

Density ML−3 kg/m3

* The dimensions and units are those of the quantities in question.
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2

3.2 Definitions

For the purposes of this International Standard, the

definitions given in ISO 4006 apply. Only terms which are

used with a particular meaning or the meaning of which

might be useful ly restated are defined below. The

definitions of some of the terms concerned with error

analysis are given in ISO 51 68.

3.2.1 static gauging: A method by which the net volume

of l iquid col lected is deduced from measurements of l iquid

levels (i .e. gaugings), made respectively before and after
the l iquid has been diverted for a measured time interval

into the gauging tank, to determine the volume contained

in the tank.

3.2.2 dynamic gauging: A method by which the net

volume of l iquid col lected is deduced from gaugings made

while l iquid flow is being delivered into the gauging tank.

(A diverter is not required with this method.)

3.2.3 diverter: A device which diverts the flow either to

the gauging tank or to its by-pass without changing the

flow-rate during the measurement interval.

3.2.4 flow stabilizer: A device inserted into the
measuring system, ensuring a stable flow-rate in the

conduit being supplied with l iquid; for example, a constant

level head tank, the level of l iquid in which is control led by

a weir of adequate length.

4 Principle

4.1 Statement of the principle

4.1 .1 Static gauging method

The principle of the flow-rate measurement method by

volumetric static gauging (see figure 1 for a schematic

diagram of a typical instal lation) is

— to determine the initial volume of l iquid contained

in the tank;

— to divert the flow into the volumetric tank, unti l i t

is considered to contain a sufficient quantity to attain

the desired accuracy, by operation of a diverter which

actuates a timer to measure the fi l l ing time;

— to determine the final volume of l iquid contained

in the tank. The volume contained at the initial and at
the final times is obtained by reading the l iquid levels

in the tank and by reference to a prel iminary

calibration which gives the level-volume relationship.

The flow-rate is then derived from the volume of l iquid

col lected and the fi l l ing time as explained in clause 7.

One variation of this method uses two tanks which are
successively fi l led (see 6.3). A further variation, given in
annex D, uses a valve instead of a diverter mechanism to
start and stop the flow into a volumetric tank.

Care shall be taken when using a valve instead of a
diverter that the flow-rate does not change when the valve
is operated.

4.1 .2 Dynamic gauging method

The principle of the flow-rate measurement method by
volumetric dynamic gauging (see figure 2 for a schematic
diagram of a typical instal lation) is

— to let l iquid col lect in the tank to a predetermined
initial level (and thus volume), at which time the timer
is started;

— to stop the timer when a second predetermined
final level (and thus volume) is reached and then to
drain the l iquid col lected.

The flow-rate is then derived as explained in clause 7.

4.1 .3 Comparison of instantaneous and mean flow-
rates

I t should be emphasized that only the mean value of
flow-rate for the fi l l ing period is given by the volumetric
method. Instantaneous values of flow-rate as obtained on
another instrument or meter in the flow circuit may be
compared with the mean flow-rate only if the flow is kept
stable during the measurement interval, by a flow-
stabi l izing device, or if the instantaneous values are
properly time-averaged during the whole fi l l ing period.

4.2 Accuracy of the method

4.2.1 Overall uncertainty in the volumetric
measurement

The volumetric method gives a measurement of flow-rate
which, in principle, requires only level and time
measurements. After the weighing method, the static
gauging method in a volumetric tank may be considered
as one of the most accurate of al l flow-rate measuring
methods, particularly if the precautions given in 4.2.2 are
taken. For this reason, it is often used as a standard or
calibration method. When the instal lation is careful ly
constructed, maintained and used, an uncertainty of
± 0,1 % to ± 0,2 % (with 95 % confidence limits) may be
achieved.

4.2.2 Requirements for accurate measurements

The volumetric method gives an accurate measurement of
flow-rate provided that

a) there is no leak in the flow circuit and there is no
unmeasured leakage flow across the diverter;

b) the conduit is running ful l at the measuring
section and there is no vapour or air-lock between the
measuring section and the volumetric tank;
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c) there is no accumulation (or depletion) of l iquid in
a part of the circuit by thermal contraction (or
expansion) and there is no accumulation (or depletion)
by change in vapour or gas volume contained
unknowingly in the flow circuit;

d) care has been taken to avoid any leakage from or
unwanted flow into the tank, absorption of l iquid by the
walls or their coatings, deformation of the walls etc. ;

e) the level-volume relationship in the tank has been
established by transferring known volumes, or by
calculation from dimensional measurements of the
tank, as specified in 5.5:

f) the level measuring devices and the means for
starting and stopping the timer achieve the required
accuracies;

g) the time required by the diverter (for the static
gauging method) for traversing is short with respect to
the fi l l ing time, the timer being started and stopped
while the diverter is crossing the hydraul ic centrel ine
(this position shall be checked and adjusted, if
necessary, using the methods described in annex A);

h) the temperature of the l iquid flowing through the
flowmeter under test is either the same as that
col lected in the volumetric tank or it is corrected
accordingly.

Figure 1 — Schematic diagram of a volumetric flow-rate installation using the static gauging method
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