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European foreword

This document (ENISO 748:2021) has been prepared by Technical Committee ISO/TC 113
"Hydrometry" in collaboration with Technical Committee CEN/TC 318 “Hydrometry” the secretariat of
which is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an
identical text or by endorsement, at the latest by June 2022, and conflicting national standards shall be
withdrawn at the latest by June 2022.

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. CEN shall not be held responsible for identifying any or all such patent rights.

This document supersedes EN ISO 748:2007.

Any feedback and questions on this document should be directed to the users’ national standards
body/national committee. A complete listing of these bodies can be found on the CEN website.

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland,
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the
United Kingdom.

Endorsement notice

The text of ISO 748:2021 has been approved by CEN as EN [SO 748:2021 without any modification.



EVS-EN ISO 748:2021

Contents Page
FOT@WOIM..........oooooooeoeeeeeeeeee ootk \%
1 SCOPI@ ... 1
2 NOTIMATIVE FEEEI@IICES ...........oooooooooeeeeee oo 1
3 Terms aNd AefINITIONIS ...t 1
4 Principle of the methods of MEASUTEMENLES ... 1
5 Site selection................
5.1 Selection of site..........

5.2 Demarcation of site
6 Measurement of Cross-SectionNal @@ ... 3
6.1 L] 0 =) U SO 3
6.2 MeEaSUTEMENE Of WA T ..o 3
6.3 MeaSUTeMENT Of AEPTR ..o 3
7 Measurement 0f MEAN VEIOCIEY ...
7.1 Determination of mean velocity using point velocity measurements
701 GEIETAL .o
7.1.2  MeEaSUTEMENE PIOCEAUIE ..ot
7.1.3  ObliqUue flOW ..o
7.14 Determination of the mean velocity in a vertical.
7.1.5 Integration method........cconnn
7.1.6  Errors and limitations ...
7.2 Determination of mean velocity from surface velocity.
7.2.1  General ..., 1142144001488 8RR AR AR RRE AR SRR R SRR
7.2.2 Non-contact systems....... BT st 2825858188188 88 £ 8 e R R
7.2.3 Surface one-point method by current meter...
7.2.4 Measurement of velocity USING flOAts ...
7.2.5 EXCePions ... . s s8R R R R R R R R
7.2.6 MaIN SOUTCES O BITOT -...oooiiiiiiieiieieeie ettt
8 Computation of discharge.............cins Btk R R
8.1  Arithmetic methods...
811 GEINETAL oo
8.1.2 Mean-section method
8.1.3 Mid-section method......
8.1.4 Bathymetric verticals
8.2  Independent vertical method
8.3 Mean-section method — Horizontal planes
9 Uncertainties in flIOW MeEaSUT@IMIENT ... 13
9.1 L] 0 =) ¥ S OO 13
9.2 Method of calculating the uncertainty in discharge by measurement of velocity by
CUTTEIIE TTUETET .o e
0.2.1  General ...
9.2.2 Contributory uncertainties
9.3 Method of calculating the uncertainty in discharge by measurement of velocity
USTILE FLO@ES ..o
9.3.1 General
0.3.2  Contributory UNCEITAINTIES ..o e e 16
9.3.3 Combined uncertainty in diSChArge ... 17
9.4 Limitations ...
9.5 Interpolated variance estimator (IVE)
9.6 QF e
9.7 Flaure
Annex A (informative) Use of point velocity current meters.............oiisnnns 20

© 1S0 2021 - All rights reserved iii



EVS-EN ISO 748:2021

Annex B (informative) Surface velocity measurement using floats ... 23
Annex C (informative) Example surface velocity SYySt@IMS ... 27
Annex D (informative) Uncertainties in the velocity-area measurement.................. 29
Annex E (informative) Velocity measurement under ice conditions................ces 32

Annex F (informative) Corrections for wetted length of wire when measuring depths with
wire not normal to surface

BIDIHOGIAPIIY ...

iv © 1S0 2021 - All rights reserved



EVS-EN ISO 748:2021

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 to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO’s adherence to
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see
www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 113, Hydrometry, Subcommittee SC 1,
Velocity area methods, in collaboration with the European Committee for Standardization (CEN)
Technical Committee CEN/TC 318, Hydrometry, in accordance with the Agreement on technical
cooperation between [SO and CEN (Vienna Agreement).

This fifth edition cancels and replaces the fourth edition (ISO 748:2007), which has been technically
revised. The main changes compared with the previous edition are as follows:

— the document has been updated to take account of technological developments;
— Clause 7 has been revised to reduce uncertainties in measurements;
— [SO 9196 regarding measurement under ice conditions has been incorporated.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Hydrometry — Measurement of liquid flow in open
channels — Velocity area methods using point velocity
measurements

1 Scope

This document specifies methods for determining the velocity and cross-sectional area of water flowing
in open channels and for calculating the discharge employing point velocity measurement devices.

Itis applicable to methods using rotating-element current meters, acoustic doppler velocimeters (ADVs),
acoustic doppler current profiler (ADCP) stationary method, surface velocity measurement including
floats and other surface velocity systems.

Although some general procedures are discussed, this document does not describe in detail how to use
or deploy these systems.

NOTE For detailed procedures, refer to guidelines from instrument manufacturers and the appropriate
public agencies.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 772, Hydrometry — Vocabulary and symbols
[SO 25377:2020, Hydrometric uncertainty guidance (HUG)

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO 772 apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/ohp

— IEC Electropedia: available at https://www.electropedia.org/

4 Principle of the methods of measurements

The principle depends upon determining velocity and cross-sectional area.

This is characterized as shown by Formula (1):
Q=VA (1)

where

Q isthe flow (m3/s);

V  is the mean velocity (m/s) (averaged over the cross-section);
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