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Tagasisidet standardi sisu kohta on võimalik edastada, kasutades EVS-i veebilehel asuvat tagasiside vormi või 
saates e-kirja meiliaadressile standardiosakond@evs.ee. 
 
ICS 17.140.20, 29.160.01 
 
Võtmesõnad: acoustic tests, acoustics, airborne sound, determination, rotating electric machines, sound power, 
sound pressure, tests, 
 

EESTI STANDARDI EESSÕNA   NATIONAL FOREWORD 

See Eesti standard EVS-EN 21680-1:1999 sisaldab 
Euroopa standardi EN 21680-1:1991 ingliskeelset 
teksti. 

This Estonian standard EVS-EN 21680-1:1999 
consists of the English text of the European standard 
EN 21680-1:1991. 

 
Standard on jõustunud sellekohase teate 
avaldamisega EVS Teatajas. 
 
 
Euroopa standardimisorganisatsioonid on teinud 
Euroopa standardi rahvuslikele liikmetele 
kättesaadavaks 09.10.1991. 
 

 
This standard has been endorsed with a notification 
published in the official bulletin of the Estonian Centre 
for Standardisation. 
 
Date of Availability of the European standard is 
09.10.1991. 

Standard on kättesaadav Eesti Standardikeskusest. The standard is available from the Estonian Centre for 
Standardisation. 

Standardite reprodutseerimise ja levitamise õigus kuulub Eesti Standardikeskusele 
Andmete paljundamine, taastekitamine, kopeerimine, salvestamine elektroonsesse süsteemi või edastamine ükskõik millises vormis või 
millisel teel ilma Eesti Standardikeskuse kirjaliku loata on keelatud. 
Kui Teil on küsimusi standardite autorikaitse kohta, võtke  palun ühendust Eesti Standardikeskusega: 
Aru 10, 10317 Tallinn, Eesti; www.evs.ee; telefon 605 5050; e-post info@evs.ee 

The right to reproduce and distribute standards belongs to the Estonian Centre for Standardisation 
No part of this publication may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying, 
without a written permission from the Estonian Centre for Standardisation. 
If you have any questions about copyright, please contact Estonian Centre for Standardisation: 
Aru 10, 10317 Tallinn, Estonia; www.evs.ee; phone 605 5050; e-mail info@evs.ee 
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EUROPEAI{ STANDARD

NORI'IE EUROPEEI{IIE

I ,r*oro, scHE r{oRr.l

El{ 21680-1:1991

0ctober 1991

UDC 534 . 5 : 534 .835 .46

Descriptors : Acoustics, acoust'ic measurenents, airborne sound, engine noise,
rotating e'lectric machines, acoust'ic tests, sound pressure, sound
p0uer

English version

Acoustics - Test code for the measurenent of
airborne noise emitted by rotating electrical
machinery - Part 1: Engineering nethods for
free-field conditions over a reflecting
plane(Identical rith IS0 1680-1:1985)

Acoustique - Code d'essai pour le Akustik - Verfahren zur iiessung der
mesurage du bruit adrien 6mis par 'les Geriuschemission von rotierenden
nachines €lectriques tournantes - elektrischen l{asch'inen - Tei I 1:
Partie 1: ilethode d'expertise pour les Verfahren der Genauigkeitsklasse 2 fiir
conditions de champ 'libre au-dessus Freifeldbedingungen iiber einer
d'un p'lan 16fl6chissant (ldentique i reflektierenden Ebene (ldentisch mit
l'ls0 1580-1:1985) 1580-1:1985)

This European Standard was approved by CEN on 1991-10-07 and is identica'l to
the lS0 standard as referred to.
CEltl members are bound to comply with the CEil/CEiIELEC Internal Regulations
which stipu'late the conditions for giving this European Standard the
status of a nationa'l standard without any a'lteration.,

Up-to-date l'ists and bibf iographical ref erences concerning such nat'ional
standards may be obta'ined on app'lication to the Centra'l Secretariat or to any
CEN member.

This European Standard exists'in three official versions (Eng1ish. French,
German). A version in any other language made by translat'ion under the
responsibility of a CEN member into its own language and notified to the
Centra'l Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Be'lgium, Denmark,
Finland, France, Germany, Greece, Ice'land, Ireland, ltaly. Luxembourg,
lrlether'lands, lrlorway, Portuga'1, Spain, Sneden, Switzerland and United Kingdom.

cEl{

European Cornm i ttee f or Standard i zat'ion
Comit€ Europ€en de Norna'l'isat'ion
Europiiisches Kom'itee fiir Normung

Centra'l Secretariat: rue de Stassart 35, B-1050 Brussels

( c ) CEN 1991 Copyr ight reserved to a'l 'l CEN members

Ref. No. EN 21580-1;199i E
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Page 2

EN 21580-1:1991

Foreword

This European Standard has been taken over by CEN/TC 211 "Acousticsu fron
the rork of the International Organization for Standarclization (IS0).

This docunent has been subnitted to the fornal vote and has been approved.

Natonal Standards iclenticaL to this European Stanclarcl shall be published
at the latest by 92-04-09 and conflicting national standards shall be
withdrawn at the Latest 92-04-09.

In accordance with the CENICENETEC Internal Regulations, the following
countries are bounil to inplenent this European Standarcl : Austria, Belgiun,
Dennark, Fin}and, France, Gernany, Greece, Iceland, Ireland, Italy,
Luxenbourg, Netherlancls, Norway, Portugal, Spain, Sweden, Sritzerlancl,
United Kingdon.

Endorsenent notice

The text of the International Standard IS0 1680-1:1986 has been approved by
CEN as a European Standarcl without any noclification.
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International Standard 

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION.MEX~YHAPO~HAR OPTAHM3ALWlR fl0 CTAH~APTM3A~MM.ORGANISATION INTERNATIONALE DE NORMALISATION 

Acoustics - Test code for the measurement of airborne 
noise emitted by rotating electrical machinery - 
Part 1: Engineering method for free-field conditions over 
a reflecting plane 
Acoustique - Code d’essai pour Ie mesurage du bruit akrien emis par les machines Hectriques tournantes - Partie 1: IWthode 
d’expertise pour les conditions de champ libre au-dessus d’un plan r6flkhissant 

First edition - 198646-15 

UDC 534.6 : 621.313 Ref. No. ISO 1680/1-1986 (E) 

Descriptors : acoustics, rotating electric machines, tests, acoustic*tests, determination, airborne Sound, Sound pressure, Sound power. 

s: Price based on 15 pages 
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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. Esch 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, govern- 
mental and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. They are approved in accordance with ISO procedures requiring at 
least 75 % approval by the member bodies voting. 

International Standard ISO 1680/1 was prepared by Technical Committee ISO/TC 43, 
Acoustics. 

Users should note that all International Standards undergo revision from time to time 
and that any reference made herein to any other International Standard implies its 
latest edition, unless otherwise stated. 

lt cancels and replaces ISO Recommendation R 1680-1970 of which it constitutes a 
technical revision. 

0 International Organkation for Standardkation, 1986 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 1680/1-1986 (E) 

Acoustics - Test code for the measurement of airborne 
noise emitted by rotating electrical machinery - 
Part 1 : Engineering method for free-field conditions over 
a reflecting plane 

0 lntroduction 

This part of ISO 1680 is based on ISO 3744 and has been 
drafted in accordance with ISO 3746. 

The main purpose of this part of ISO 1680 is to specify a clearly 
defined measurement method for rotating electrical machines 
operating under steady-state conditions, the results of which 
tan be expressed in Sound power levels so that all machines 
tested using this code tan be directly compared. Other 
methods, such as the precision methods sf ISO 3741,3742 and 
3745, may also be used for determining Sound power levels if 
the installation and operating conditions of this part of 
ISO 1680 are used. 

1 Scope and field sf application 

1.1 General 

This part of ISO 1680 specifies, in accordance with ISO 2264, 
an engineering method (grade 2) for measuring the Sound 
pressure levels on a rectangular parallelepiped surface envelop- 
ing the machine and for calculating the Sound power level pro- 
duced by the machine. lt outlines the procedures which may be 
used to evaluate the test environment and specifies the charac- 
teristics of suitable measuring instruments. A method is given 
for determining the A-weighted Sound power level and, if re- 
quired, octave or one-third octave band Sound power levels of 
the machine from the mean of the Sound pressure levels. 
measured on the rectanguiar parallelepiped surface. 

This part of ISO 1680 applies to the measurement of airborne 
noise from rotating electrical machines, such as motors and 
generators (d.c. and a.c. machines) without any limitation on 
the output or voltage, when fitted with their normal auxiliaries. 
lt applies to rotating electrical machines with any linear dimen- 
sion (length, width or height) not exceeding 15 m. 

This part of ISO 1680 applies to measurements carried out in 
environmental conditions that meet the criteria given in clause 4 
and annex A (environmental correction K < 2 dB, correction 
for background noise < 1 dß). If these criteria are not met, 
Standard deviations of the test results may be greater than 
those given in table 1, i.e. the engineering grade of accuracy 

may not be achieved. The method given in ISO 1680/2 shall. 
then be used, which will result in A-weighted Sound power 
levels of lower accuracy. In this case, no reference shall be 
made to this patt of ISO 1680. 

1.2 Measurement uncertainty 

Measurements carried out in conformity with this part of 
ISO 1660 usually result in Standard deviations which are equal 
to or less than those given in table 1. The Standard deviations 
given in table 1 reflect the cumulative effects of all Causes of 
measurement uncertainty, excluding variations in the Sound 
power level of the machine from test to test. For a machine 
which emits noise with a relatively “flat” spectrum in the 100 to 
10 000 Hz frequency range, the A-weighted Sound power level 
is determined with a Standard deviation of approximately 2 dB. 
For outdoor measurements, the Standard deviation in the oc- 
tave band centred on 63 Hz will be approximately 5 dB. 

NOTE - The Standard deviations in table 1 include the effects of 
allowable variations in the positioning of the measurement positions 
and in the selection of the stipulated measurement surface. 

Table 1 - Uneertainty in determining Sound power levels 
for engineering measurements indoors or outdoors 

Octave band 
centre 

frequencies 

Hz 

125 
250 to 500 

1 000 to 4 000 
8000 

One-third 
octave band 

centre 
f requencies 

Hz 

Standard 
deviation 
of mean 

value 

dB 

100 to 160 
200 to 630 
800 to 5 000 

6300to 10000 

3,O 
2s) 
L5 
2,5 

2 References 

ISO 266, Acoustics - Preferred frequencies for measure- 
men ts. 

ISO 354, Acoustics - Measurement of Sound absorption in a 
reverberation room, 

ISO 1680/2, Acoustics - Test Code for the measurement of 
airborne noise emitted by rotating electrical machinery - 
Part 2: Survey method. 

1 
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ISO 1680/1-1986 EI 

ISO 2204, Acoustics - Guide to International Standards on 
the measurement of airborne acoustical noise and evaluation of 
its effects on human beings. 

ISO 3746, Acoustics - Determination of Sound power levels of 
noise sources - Guidelines for the use of basic Standards and 
for the preparation of noise test Codes. 

ISO 3741, Acoustics - Determination of Sound power levels of 
noise sources - Precision methods for broad-band sources in 
reverbera tion rooms. 

ISO 3742, Acoustics - Determination of soundpower levels of 
noise sources - Precision methods for discrete- frequency and 
narrow-band sources in reverberation rooms. 

ISO 3744, Acoustics - Determination of Sound power levels of 
noise sources - Engineering methods for free- field conditions 
over a reflecting plane. 

ISO 3745, Acoustics - Determination of Sound power levels of 
noise sources - Precision methods for anechoic and semi- 
anechoic rooms. 

ISO 6926, Acoustics - Determination of Sound power levels of 
noise sources - Charac teriza tion and calibra tion o f re ference 
Sound sources. l) 

IEC Publication 34-1, Rotating electrical machines - Part 1: 
Rating and Performance. 

IEC Publication 225, Octave, half-octave and third-octave band 
filters intended for the analysis of Sounds and vibrations. 

IEC Publication 651, Sound level meters. 

3 Definitions 

For the purposes of this patt of ISO 1680, the following defini- 
tions apply. 

3.1 free field: A Sound field in a homogeneous, isotropic 
medium free of boundaries. In practice, it is a field in which the 
effects of the boundaries are negligible over the frequency 
range of interest. 

3.2 free field over a reflecting plane: A Sound field in the 
presence of a reflecting plane on which the Source is located. 

3.3 anechoic room : A test room the surfaces of which ab- 
sorb essentially all the incident Sound energy over the fre- 
quency range of interest, thereby affording free-field conditions 
over the measurement surface. 

3.4 semi-anechoic room: A test room with a hard reflect- 
ing floor the other surfaces of which absorb essentially all the 
incident Sound energy over the frequency range of interest, 
thereby affording free-field conditions above a reflecting plane. 

3.5 Sound pressure level, L,, in decibels : Twenty times 
the logarithm to the base 10 of the ratio of the Sound pressure 

1) At present at the Stage of draft. 

2 

to the reference Sound pressure. The weighting network or the 
width sf the frequency band and its centre frequency used shall 
be indicated: for example, A-weighted Sound pressure Level, 
L pB, octave band Sound pressure level, one-third octave band 
Sound pressure level, etc. The reference Sound pressure is 
20 ppa. 

3.6 surface Sound pressure : The Sound pressure averaged 
in time on a mean-Square basis and also averaged over the 
measurement surface using the averaging procedures specified 
in 8.1 and corrected for the effects of background noise and the 
influence of reflected Sound at the measurement surface. 

3.7 surface Sound pressure level, LTf, in decibels: Ten 
times the logarithm to the base 10 of the ratio of the Square of 
the surface Sound pressure to the Square of the reference 
Sound pressure. 

3.8 Sound power level, Lw, in decibels : Ten times the 
logarithm to the base 10 of the ratio of a given Sound power to 
the reference Sound power. The weighting network or the 
width of the frequency band used shall be indicated: for 
example, A-weighted Sound power level, LWA, octave band 
Sound power level, one-third octave band Sound power level, 
etc. The reference Sound power is 1 pW ( = ‘10-12 W). 

NOTE - The surface Sound pressure level is numerically different from 
the Sound power level and its use in lieu of the Sound power level is not 
correct because the size of the measurement surface is not covered by 
this quantity. 

3.9 frequency range of interest : For general purposes, the 
frequency range of interest includes the octave bands with 
centre frequencies between 125 and 8 000 Hz or the one-third 
octave bands with centre frequencies between 100 and 
10 000 Hz. Any band may be excluded in which the level is 
more than 40 d5 below the highest band pressure level. For 
special purposes, the frequency range of interest may be ex- 
tended at either end, provided that the test environment and in- 
strument accuracy are satisfactory for use over the extended 
frequency range. For sources which radiate predominantly high 
(or low) frequency Sound, the frequency range of interest may 
be limited in Order to optimize the test facility and procedures. 

3.10 measurement surface : A hypothetical surface of 
area S enveloping the Source on which the measurement posi- 
tions are located and which terminates on the reflecting plane. 

3.11 reference box: A hypothetical surface which is the 
smallest rectangular parallelepiped that just encloses the Source 
and terminates on the reflecting plane. 

3.12 measurement distance : The minimum 
the reference box to the measurement surface. 

distance from 

3.13 background noise: The Sound pressure level at each 
microphone Position with the Source inoperative. 
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