TECHNICAL ISO/TR
REPORT 9824

First edition
2007-04-01

Hydrometry — Measurement of free
surface flow in closed conduits

Hydrométrie — Mesurage du débit des écoulements a surface dénoyée
dans les conduites fermées

_———— Reference number
=, = ISO/TR 9824:2007(E)

©1S0 2007



ISO/TR 9824:2007(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 2007

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 + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2007 — All rights reserved



ISO/TR 9824:2007(E)

Contents Page
[0 T =31 o T (o iv
1 T o - P 1
2 Norma;'pé;references ........................................................................................................................... 1
3 Terms a@efinitions ........................................................................................................................... 1
4 Characteri&&s of a closed conduit SYStem ... 1
4.1 Physical struebre ................................................................................................................................. 1
4.2 (00T 13 113 1 oY o Tl 2
4.3 [ Lo X A o o 4 T 11 410 4 £= 3 Y 2
4.4 Environment......... 6, ........................................................................................................................... 2
5 Selection Of MEthOU.a))... ... e re s resa s s e sa s e s eanss s reasssssaansssranssssrannnnssssennssnsnnnan 3
5.1 General....oooeeeeeeeeereeennt @ .................................................................................................................... 3
5.2 Factors.....cccccemennciiiirrennees o ................................................................................................................. 3
6 Methods of measurement /;‘ ........................................................................................................... 4
6.1 Volumetric methods ............". @ .......................................................................................................... 4
6.2 Tracer and dilution method ...... ST 5
6.3 Flow measurement StrUCTUIES... ¥ ... c...iiiiiiiiiri e s e s e s s e s s e a e s na e s naa e rena s e e e nnan s rennnnnnernnan 6
6.4 U112 =T oo TTeZ D ToT o] o] 1Y . 0 17
6.5 ‘Transit time’ ultrasonic flow meters(‘ .......................................................................................... 18
6.6 Electromagnetic method..................... @L ...................................................................................... 21
6.7 Slope-area method..........ccccccvevvrrcceeeen . & 7«? .................................................................................... 23
6.8 Non-contact methods..........ccccoiremiiiiennnnnnnd @ ................................................................................. 25
6.9 Spot flow measurements, evaluation and v@cation .................................................................... 26
7 Final selection of Method ............ i e treen i resa st rsess s rrnss s ranss st ranasssranassssennsssssennnssnren 26
Annex A (informative) Guide to the selection of method% .................................................................... 27
Bibliography ... .@ ................................................................. 30
/\

© IS0 2007 — All rights reserved iii



ISO/TR 9824:2007(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 ElectrotechfiigtJ«Commission (IEC) on all matters of electrotechnical standardization.

International Standards aregr’ﬁld 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 % y at least 75 % of the member bodies casting a vote.

In exceptional circumstances, when a nlcal committee has collected data of a different kind from that
which is normally published as an Intern a% Standard (“state of the art”, for example), it may decide by a
simple majority vote of its participating me rs,to pubhsh a Technical Report A Technical Report is entirely
informative in nature and does not have to ewewed until the data it provides are considered to be no
longer valid or useful.

Attention is drawn to the possibility that some of?e ments of this document may be the subject of patent
rights. ISO shall not be held responsible for identifyin y or all such patent rights.

ISO/TR 9824 was prepared by Technical Committee IS&'—CJ 13, Hydrometry, Subcommittee SC 1, Velocity
area methods. @

This first edition of ISO/TR 9824 cancels and replaces IS 9824-1:1990 and ISO/TR 9824-2:1990, of
which it constitutes a technical revision. 0
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Hydrometry — Measurement of free surface flow in closed
conduits

A

1 Scope 6/‘

This Technical Rep%sr} qvides a synopsis of the methods of flow gauging that can be deployed in closed
conduits flowing part v@' e. with a free open water surface. It provides a brief description of each method
with particular reference@ ther International Standards where appropriate, the attributes and limitations of
each technique, possible | s of uncertainty in the flow determinations and specific equipment requirements.
The uncertainties quoted h are expanded uncertainties with a coverage factor of 2 and an approximate
confidence level of 95 %.

Q

2 Normative references .

e
The following referenced documents areajndispensable for the application of this document. For dated
references, only the edition cited applieg” For undated references, the latest edition of the referenced

document (including any amendments) appu@

ISO 772, Hydrometric determinations — Vocab and symbols
®
3 Terms and definitions é

For the purposes of this document, the terms and definitiﬁ%ven in ISO 772 and the following apply.

31 O

free surface flow in closed conduits ®/¢,
flow within closed conduits, under the influence of gravity only, an@rmally having a free surface

Y

4 Characteristics of a closed conduit system 08

A

Closed conduits can be located below ground (e.g. sewer) or above gromﬁ—(e.g. culvert). Systems
constructed underground usually incorporate a means of access through a suit&?sized shaft (manhole)
sealed at the surface with a secure, but removable, cover. Access shafts may~be provided at frequent
intervals along the length of the conduit. It is normal to locate shafts at points of structural change in the
system, such as bends, or junctions, or where for some reason, inspection or entry to the system may be
required. Access will be subject to strict health and safety conditions and operatives may require special
training. Also, access may not be allowed during or following a period of rainfall.

4.1 Physical structure
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