INTERNATIONAL ISO
STANDARD 16622

First edition
2002-09-15

Meteorology — Sonic
anemometers/thermometers — Acceptance
test methods for mean wind measurements

Météorolgie — Anémometres/thermomeétres soniques — Méthodes d'essai
d'acceptation pour les mesurages de la vitesse moyenne du vent

— Reference number
=/ — ISO 16622:2002(E)

_ © SO 2002



ISO 16622:2002(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 2002

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 +41 22749 09 47

E-mail copyright@iso.ch

Web www.iso.ch
Printed in Switzerland

ii © IS0 2002 — All rights reserved



ISO 16622:2002(E)

Contents Page
o] =NV o P iv
0 o Yo LU o2 oY o TS \'
1 Scope.........azx .............................................................................................................................................. 1
2 Normative re@nces .................................................................................................................................... 1
3 Terms and defitlIONS ...... .o s s s ms e e e e e e s mmn e e e e e e e s s s sme e e e e e e e s e mnmnenneees 1
4 Symbols and abb €0 LOIMS ... ————— 3
5 SUMMAry of MEthOAS(L), . vuuureurrerrresrressres st 4
6 Array examination prio%sting .............................................................................................................. 5
7 Zero wind chamber test..... @ .................................................................................................................... 5
71 PUrpose......cccccveveieieieiennennnnn é ................................................................................................................. 5
7.2 Procedure........ccccoiiiiiinmennnnnnns (l( .............................................................................................................. 5
8 Wind tunnel test ............ooceeenneeens /.d':, .......................................................................................................... 6
8.1 T o T T -4t P 6
8.2 Precaution.........cccuciiiiniiinnninnieniiannnd & ...................................................................................................... 6
8.3 Wind tunnel test procedure.................. )6 ................................................................................................. 7
9 Pressure chamber test (optional)............ /& ............................................................................................ 9
9.1 PUIPOSE ... R L ......................................................................................... 9
0.2 APPArAtUS....ceceeveeerercacacscscsceessererssesesssssssssssns s 097 PPN 10
9.3 Procedure........ccccoiiiciimmmnni e § @ .................................................................................. 10
10 Field tests.......ccccoiiiiiirr e é .............................................................................. 10
10.1 PUIPOSE ...ttt e s e e e e e e r e e s e r e n e n e n e n e s s e s e e n e e e e nnnenens 1‘§) .......................................................................... 10
VT 0 U] oY o TR - @ ....................................................................... 10
[ T 11V 0 .................................................................... 10
10.4  Field site equipment..........cccoiiiiiiiiii e @ ................................................................. 1
T V7 1 [T T o o Y 11
Annex A (informative) Zero wind chamber...........cccccviiviiiiiicinincinenn, &‘/‘ ......................................................... 13
Annex B (informative) Wind measurement with sonics............cccceeuneeen. %, ................................................... 14
Annex C (normative) Wind tunnel............coocoviiiiiiiiiiiiin e é ................................................ 18
Annex D (informative) Acoustic impedance versus altitude..............c...ocuuceeee. &.L ............................................. 20
Bibliography.......cccoccciiiiiiriir e e s : ..................................... 21

§

© IS0 2002 — Al rights reserved iii



ISO 16622:2002(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 to be represent on that committee. International organizations, governmental and non-governmental, in
liasison with 1SO, als part in the work. ISO collaborates closely with the International Electrotechnical
Commission (IEC) on allé ters of electrotechnical standardization.

International Standards are&?@j in accordance with the rules given in the ISO/IEC Directives, Part 3.

s is to prepare International Standards. Draft International Standards adopted
culated to the member bodies for voting. Publication as an International
% of the member bodies casting a vote.

The main task of technical com
by the technical committees ar
Standard requires approval by at le

Attention is drawn to the possibility tha e of the elements of this International Standard may be the subject of
patent rights. ISO shall not be held respon@;,for identifying any or all such patent rights.

ISO 16622 was prepared by Technical Comm&(ﬁg ISO/TC 146, Air quality, Subcommittee SC 5, Meteorology.

Annex C forms a normative part of this Internatior&tandard. Annexes A, B and D are for information only.
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Introduction

Most human activity influencing the dispersion of anthropogenic pollutants occurs within the surface layer (SL), that
portion of the atmosphere which lies within a few tens of metres of the earth's surface. The SL is typified by sharp
gradients and time-varying fluxes of heat, moisture and momentum. Three-dimensional flow and turbulence
information resolved o%er short temporal and spatial scales is needed to characterize the SL. This information must
be presented not o time-mean quantities, but also as the turbulent fluctuations of those quantities which
contribute to the pro jon, transport, dispersion and dissipation processes operating within the SL. The sonic
anemometer/thermome@shortened to “sonic” in the following) is an instrument well suited to obtain

measurements necessary fogSL characterization.

A sonic consists of a trans%[ array containing paired sets of ultrasonic transmitter/receivers, and circuitry
designed to measure the tranSit gimes of acoustic waves propagating over the path (typically 10 cm — 20 cm)
between transducer pairs. A thrégZdimensional array resolves horizontal and vertical wind components plus the
speed of sound from which the so@virtual) temperature can be derived. Sonic anemometry has been used for
several decades in atmospheric re ch, but recent advances in instrument design and signal processing,
coupled with increased sophistication mospheric dispersion models, has led to an increasing demand for their
use, including routine wind speed and di QCﬁorg measurements. Because they contain no moving parts, sonics offer
low maintenance and operational advanta in adverse weather conditions. These factors have stimulated the
commercial manufacture of sonics and the ting of several national sonic standards which form the basis for the
following International Standard of performanc@easurements and test methods.

The procedures presented in this document def thods for acceptance testing of sonics to be used for mean
wind measurements. Minimum requirements for confgymance with this International Standard include successful
completion of the zero wind chamber test (clause 7), jnd tunnel test (clause 8), and the field test (clause 10).
The pressure chamber test (clause 9) is recommended f&e sonic is to be used at elevations higher than 2 000 m
above mean sea level. é
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Meteorology — Sonic anemometers/thermometers — Acceptance
test methods for mean wind measurements

A

1 Scope 6 .

P /e
This International Standard defines test methods of the performance of sonic anemometers/thermometers which
employ the inverse time rement for velocity of sound along differently oriented paths. It is applicable to
designs measuring two or th omponents of the wind vector within an unlimited (360°) azimuthal acceptance

angle. Q
2,

2 Normative references %

The following normative documents conta«}vvisions which, through reference in this text, constitute provisions of
this International Standard. For dated re ces, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to eements based on this International Standard are encouraged to
investigate the possibility of applying the mos&cent editions of the normative documents indicated below. For
undated references, the latest edition of the ngyfigtive document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Sta@rds.

ISO 5725-1, Accuracy (trueness and precision) of me ment methods and results — Part 1: General principles
and definitions

ISO 5725-2, Accuracy (trueness and precision) of measurc%n methods and results — Part 2: Basic method for
the determination of repeatability and reproducibility of a stan measurement method

ASTM D5741-96, Standard Practice for Characterizing Surfa@ Wind Using a Wind Vane and Rotating
Anemometer G/‘

WMO CIMO, 1996 World Meteorological Organization (ed.) Guide to S%&oro/ogica/ instruments and methods of
observation. WMO-No.8, 6th edn. 1996, Geneva @

og
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For the purposes of this International Standard, the following terms and definitions a@ﬁ

3.1 N

array
mechanical structure to support the sonic transducers in the desired geometric configuration

3 Terms and definitions

3.2
array symmetry angle
angular distance about which the array is symmetrical

3.3

mean
mean value over the (selected) averaging interval of the sonic
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