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ROTATING ELECTRICAL MACHINES -

Part 9: Noise limits
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national electrotechnical committees (IEC National Committees). The object of IEC is to promote intern

-operation on all questions concerning standardization in the electrical and electronic fields. Tothis en
addition to other activities, IEC publishes International Standards, Technical Specifications, Technical Re]
blicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Publication(s)”).

pparation is entrusted to technical committees; any IEC National Committee interested in the subject dea
By participate in this preparatory work. International, governmental and non-governmental brganizations li
th the IEC also participate in this preparation. IEC collaborates closely with the Interfiational Organizati
andardization (ISO) in accordance with conditions determined by agreement between the two organizati

e formal decisions or agreements of IEC on technical matters express, as nearly'as possible, an interng
nsensus of opinion on the relevant subjects since each technical committee’ has representation frq
erested IEC National Committees.

mmittees in that sense. While all reasonable efforts are made to ‘ersure that the technical content g
blications is accurate, IEC cannot be held responsible for thexway in which they are used or fo
sinterpretation by any end user.

order to promote international uniformity, IEC National €ommittees undertake to apply IEC Public
nsparently to the maximum extent possible in their national)and regional publications. Any divergence be
y IEC Publication and the corresponding national or regional publication shall be clearly indicated in the

C itself does not provide any attestation of conformity. Independent certification bodies provide conf
sessment services and, in some areas, access to>/EC marks of conformity. IEC is not responsible fd
rvices carried out by independent certification badies.

users should ensure that they have the latest\edition of this publication.

embers of its technical committees and IEC National Committees for any personal injury, property dam4
her damage of any nature whatsoéver, whether direct or indirect, or for costs (including legal fees
penses arising out of the publieation, use of, or reliance upon, this IEC Publication or any othe
blications.

tention is drawn to the Normative references cited in this publication. Use of the referenced publicati
Hispensable for the correct application of this publication.

tention is drawn to th€pessibility that some of the elements of this IEC Publication may be the subject of |
hts. IEC shall not/e held responsible for identifying any or all such patent rights.

This

allows the(user to identify the changes made to the previous IEC 60034-9:
+AMD1:2007 CSV edition 4.1. Futhermore, comments from IEC TC 2 experts are prov
to explain'the reasons of the most relevant changes.

commented version (CMV) of the official standard IEC 60034-9:2021 edition

e International Electrotechnical Commission (IEC) is a worldwide organization for standardization comdrising
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A vertical bar appears in the margin wherever a change has been made. Additions are in
green text, deletions are in strikethrough red text. Experts’' comments are identified by a
blue-background number. Mouse over a number to display a pop-up note with the
comment.

This publication contains the CMV and the official standard. The full list of comments is
available at the end of the CMV.
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IEC 60034-9 has been prepared by IEC technical committee 2: Rotating machinery. It is an
International Standard.

This fifth edition cancels and replaces the fourth edition, published in 2003 and its
amendment 1, published in 2007. This edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) In Table 2 and Table 3 cooling methods IC01, IC11, IC21 and IC31, IC71, IC81 are now
covered.

b) Tlhis edition adds Table 3 for 60 Hz machines, whereas Table 2, which covers only.50 Hz
machines, has no change in levels.

n Table 3, grade A is added to harmonize the highest levels seen in IEC. and NEMA,
whereas grade B was added to harmonize the lowest, more restrictive leyels seen in| IEC
gnd NEMA.

d) Tlhe clause “Determination of noise increments caused by convertef’supply” has been
shifted to Annex B and renamed “Information on typical noisenincrements causefl by
donverter supply”

c)

The fext of this International Standard is based on the following"documents:

FDIS Report ofn voting
2/2064/FDIS 212069/RVD

Full Information on the voting for its approval can:be found in the report on voting indicated in
the gbove table.

The Janguage used for the development ofithis International Standard is English.

A lis} of all parts in the IEC 60034 series, published under the general title Rotating elecfrical
machines, can be found on the |[EC-website.

This|document was drafted{in accordance with ISO/IEC Directives, Part 2, and develop¢d in
accordance with ISO/IEG Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/membefsexperts/refdocs. The main document types developed by IEQ are
desdribed in greater-detail at www.iec.ch/standardsdev/publications.

The rommittee’has decided that the contents of this document will remain unchanged unt|l the
stabllity date indicated on the IEC website under webstore.iec.ch in the data related tg the
spedific document. At this date, the document will be

e reconfirmed,

e withdrawn,
e replaced by a revised edition, or

e amended.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates that it
contains colours which are considered to be useful for the correct understanding of its
contents. Users should therefore print this document using a colour printer.
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INTRODUCTION

Acoustic quantities can be expressed in sound pressure terms or sound power terms. The use
of a sound power level, which can be specified independently of the measurement surface and
environmental conditions, avoids the complications associated with sound pressure levels,
which require additional data to be specified. Sound power levels provide a measure of radiated
energy and have advantages in acoustic analysis and design.
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ROTATING ELECTRICAL MACHINES -

Part 9: Noise limits

1 Scope

This part of IEC 60034

— glpecifies test methods for the determination of sound power level of rotating_elecjrical
achines;

— glpecifies maximum A-weighted sound power levels for factory acceptance testing of
etwork-supplied, rotating electrical machines in accordance with IEC.60034-1, having
ethods of cooling according to IEC 60034-6 and degrees of protection according to
FC 60034-5, and having the following characteristics:

o/ standard design, either AC or DC, without additional special @®lectrical, mechanicsa
acoustical modifications intended to reduce the sound power.level

o/ rated output from 1 kW (or kVA) up to and including 5 500)kW (or kVA)

, Or

o| rated speed not greater than 3 750 min~!

rovides auidance for the determination of noisedevéls for a3 ¢ a3
rovces—guicahcetror—meaceteriatdoR—orhoiSeevei S Ho—a-G—GCa

e e e
Excluded are noise limits for AC motors supplied by converters. For these conditions| see
{ECHO034-47 Annex B for guidance.

The pbject of this document is to determine maximum A-weighted sound power levels, L\ in

decibels, dB, for airborne noise emitted<by rotating electrical machines of standard design, as
a funpction of power, speed and load, and to specify the method of measurement and theg test
conditions appropriate for the detefmination of the sound power level of the machines to prqvide
a stgndardized evaluation of machine noise up to the maximum specified sound power lejels.
This|document does not provide correction for the existence of tonal characteristics.

Sound pressure levelsfat'a distance from the machine may be required in some applicatjons,
suchl as hearing protection programs. Information is provided on such a procedure in Clayse 7
basgd on a standardized test environment.

NOTH 1 This document recognizes the economic reason for the availability of standard noise-level machings for
use ir] non-critical’ areas or for use with supplementary means of noise attenuation.

NOTH 2¢ WHhere sound power levels lower than those specified in Table 1, Table 2 or Table 3 are required, |these
shoulfl-be“are agreed between the manufacturer and the purchaser, as special electrical, mechanical, or acolstical
design may involve additional measures.

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.

IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

IEC 60034-5, Rotating electrical machines — Part 5: Degrees of protection provided by the
integral design of rotating electrical machines (IP code) — Classification
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IEC 60034-6, Rotating electrical machines — Part 6: Methods of cooling (IC Code)

ISO 3741, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Precision methods for reverberation test rooms

ISO 3743-1, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Engineering methods for small, movable sources in reverberant

f' /d D Y o) H N ol £, L. ol ool s
Ie rdart 1. ourmpdriourr Tiictriou T a ridru=vwdalicu (Tol TUUTTT

ISO B743-2, Acoustics — Determination of sound power levels of noise sources using spund
pressure — Engineering methods for small, movable sources in reverberant fields”"— P4rt 2:
Methods for special reverberation test rooms

ISO B744, Acoustics — Determination of sound power levels and sound ehérgy levels of noise
sourges using sound pressure — Engineering methods for an essentially free field over a
reflecting plane

ISO B745, Acoustics — Determination of sound power levels arid sound energy levels of foise
sourges using sound pressure — Precision methods for anechei¢rooms and-semi hemi-aneg¢hoic
roonys

ISO B746, Acoustics — Determination of sound powenevels and sound energy levels of foise
sourpes using sound pressure — Survey method using an enveloping measurement surfacelover
a reflecting plane

ISO B747, Acoustics — Determination of sound power levels and sound energy levels of noise

sourpes using sound pressure —GCompatison-method-in-sity Engineering/survey methods for
use |n situ in a reverberant environmen¥

ISO B871, Acoustics — Declaration and verification of noise emission values of machinery and
equipment

ISO P614-1, Acoustics ~\Determination of sound power levels of noise sources using spund
intensity — Part 1: Meastrement at discrete points

ISO P614-2, Aceustics — Determination of sound power levels of noise sources using spund
intensity — Paft2: Measurement by scanning

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

sound power level

Ly

ten times the logarithm to the base 10 of the ratio of the sound power radiated by the source
under test to the reference sound power [7, = 1 pW (1012 W)] expressed in decibels
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sound pressure level

Ly

ten times the logarithm to the base 10 of the ratio of the square of the sound pressure to the
square of the reference sound pressure [P, = 20 yPa (2 x 10-° Pa)] expressed in decibels

3.3

measurement surface index

Lg

ten times the logarithm to the base 10 of the ratio of the measurement surface S to the reference

surfdCe [Sy = T m~] expressed mn decibels

3.4

maxjmum value

valu

4

4.1

the machine shall be made in accordance with ISO 3744, unless one of the alternative met
spedlified in 4.3 or 4.4 below applies.

NOTH-—ltis recommended-that the hemispherical-method-be-used-fér machines-with-shaft-hei
tis— f t-the-hemispherical-met d-formachines-with-shaft-hei

the b
thep

e that defines the upper limit without further tolerance

Methods of measurement

Sound pressure level measurements and calculation of sound power level produce

ecommenceatna 1 T LRASAS pu S io)

=
rallelepined - method-used for machineslargerthan-355-mmiEither method-mavbe used
raHet peameth atormachHhResiat —hah mmsEthermethocmayo Se6

heights- It is general practice to use the parallelepiped method%gr all shaft heights. |1

4.2

by Table 4 relate to measurements made in_agcordance with 4.1.

4.3

as the methods of 1ISO 3741, ISO 3743-1, ISO 3743-2, 1SO 3745, ISO 9614-1 or ISO 96

may

4.4

espegcially when the environmental conditions required by ISO 3744 cannot be satisfied
example, for large machines).

Howgver, to prove compliance with this document, unless a correction due to inaccuracy o

mea
with

2 dB

4.5

4 p d-us g u

The maximum sound power levels specified in Table 1, Table 2 and Table 3 or adj(

When appropriate, one of the methods of precision or engineering grade accuracy,

be used to determine sound péwer levels.

The simpler but less accurate method specified in ISO 3746 or ISO 3747 may be |

surement has<already been applied to the values determined by this method in accord
ISO 3746.0r ISO 3747, the levels of Table 1, Table 2 and Table 3 shall be decrease

sed,
(for

f the
Ance
d by

[ftesting under rated load conditions, the methods of ISO 9614 are preferred. How

ever,

other methods are allowed when the Toad machine and auxiliary equipment are acoustically
isolated or located outside the test environment.

5 Test conditions

5.1

Machine mounting

5.1.1 Precautions

Care should be taken to minimize the transmission and the radiation of structure-borne noise
from all mounting elements including the foundation. This can be achieved by the resilient
mounting for smaller machines; however, larger machines can usually only be tested under rigid

mou

nting conditions.


The values of Ls in Table A.1 are given only for parallelepiped surface.
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Machines tested under load conditions shall be rigidly mounted.

5.1.2 Resilient mounting

The natural frequency of the support system and the machine under test shall be lower than
a-guarter third |2 of the frequency corresponding to the lowest rotational speed of the machine.

The effective mass of the resilient support shall be not greater than one-tenth of that of the
machine under test.

5.1.3—Rigid-mounting

The machines shall be rigidly mounted to a surface with dimensions adequate for the.mag
type|(for example by foot or flange fixed in accordance with the manufacturer's instructi
The [machine shall not be subject to additional mounting stresses from incorrect shimmin
fastgners.

5.2

Test operating conditions

The following test conditions shall apply:

a)

b)

g)

6

Tlhe machine shall operate at rated voltage(s), rated frequehgy or rated speed(s) and
jppropriate field current(s) (when applicable). These shall\be measured with instrumen
n accuracy of 1 % or better.

The standard load condition shall be no-load, except for series wound motors.

When required, the machine shall be operated at an agreed load condition.

lachines shall be tested in their operating position within their specified duty that gene
he greatest noise.

N
t
Hor an AC motor, the waveform and the degree of unbalance of the supply system
comply with the requirements of IEC 60034-1.

NOTE Any increase of voltage (and current) waveform distortion and unbalance will result in an ing
of noise.

A synchronous motor with adjustable excitation field shall be run with excitation to o
unity power factor or fordarge machines tested as a generator.

A generator shall be gither run as a motor or driven at rated speed with excitation to o
e rated voltage ontopen circuit.

t
A machine suitable for more than one speed shall be evaluated over the operating s
range.

A motor intended to be reversible shall be operated in both directions unless no differ
iOT sound.power level is expected. A unidirectional motor shall be tested in its dd
irection.

hine
DNS).
g or

with
ts of

ates
shall
rease
btain
btain
beed

bnce
sign

Sound power level limits

Where a machine is tested under the conditions specified in Clause 5, the sound power level of
the machine shall not exceed the relevant value(s) specified as follows:

a) A machine, other than those specified in b), operating at no-load shall be as specified in

Table 1.

b) A single-speed three-phase cage induction motor with cooling classification 1C411, IC511,
IC611, 1C01, IC11, 1C21, IC31, IC71 and IC81, at 50 Hz or 60 Hz, shaft heights from 90 up

to and including 560, and with rated output not less than 1,0 kW and not exceeding 1
kW:

e operating at no-load shall be as specified in Table 2 and Table 3

000


This modification was done as to make this standard in-line with IEC 60034-14.

https://iecnorm.com/api/?name=13a98469e2fd95c2cf6420c4305b90b0
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e operating at rated load shall be the sum of the values established in Table 2, Table 3
and Table 4

e Grade A in Table 3 is the maximum level that a standard 60 Hz motor shall meet

e Grade B in Table 3 is a reduced level for 60 Hz motors that will meet the more stringent
requirements of the end-user

e unless grade B is specifically requested, grade A is to be used as the default noise level
for 60 Hz motors.

G‘e‘n‘\mﬁ%ﬂm TGO i Hi j i O

NOTH 1 The limits of Table 1, Table 2 and Table 3 recognize class 2 accuracy grade levels of measur¢ment
uncertainty and production variations.

NOTH 2 Sound power levels, under full-load condition, are normally higher than those at no-load.~Generilly, if
ventilgtion noise is predominant the change may be small; but if the electromagnetic noise is predeminant the change
may Qe significant.

NOTH 3 The limits are irrespective of the direction of rotation. A machine with a unidirectional‘ventilator is generally
less noisy than one with a bi-directional ventilator. This effect is more significant for high-speed machines, which
may ke designed for unidirectional operation only.

NOTH 4 For some machines, the limits in Table 1 may not apply for speeds below-nominal speed. In such a|case,
or where the relationship between noise level and load is important, limits "should be agreed betweep the
manufacturer and the purchaser.

NOTH 5 For multispeed machines the values in the Table 1 apply.

120 %
100.%
X 80%
- . Frequency spectrum of the currents
§ 0% at the output terminals of a 6-pulse
‘S 40 % current-source converter
20 9% f1=50Hz
0%HI‘I"|‘|‘,',-H-HHH,H,H‘

0 300 600 900 1200 1500 1800 2100 2400

Frequency Hz
IEC 337/07
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50 Hz, fg = 3 kHz

at the terminals of a type A voltage-source

Frequency spectrum of the voltages
converter

/1

dh

120 %

100 %
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7 Determination of sound pressure level

Sound pressure levels are not required as part-of this document.

mm m2
<280 Hemisphere
=280 Parallelepiped

However, if requested by end user to provide pressure levels, for example in accordance with
Annex A, it shall be per agreement between user and manufacturer. An A-weighted sound
pressure level may be determined directly from the sound power level as follows:
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LpZLW_LS 3

Ls = 10logy, (%)

from

where:

L, is the sound pressure level in a free field over a reflecting plane at 1 m distance
the machine;

Ly is the sound power level determined according to this document;

Lg is the measurement surface index;

So is 1,0 m2

S is the area of the surface enveloping the machine at a distance of tmraccordir

NOTH 1 These sound pressure levels are for free field, over a reflecting plane. The sound pressure level for
condifions (that is, for hearing protection requirements) is different.

NOTH 2 For typical values of the measurement surface index used for convefsipns from sound power to

pres

8

spe

in Cl
The method selected and the type of measurement surface used shall be reported.

Whep requested sound power values_determined according to this document can be rep

acc
sou

Valugs for the uncertainty K are:

a)

b)

A m{chine can be declared to comply with this document if, when tested under the condi

ISO 3744, 7.2.4. (Parallelepiped measurement surface).

spire levels for machines in Table 2 and Table 3, see Annex A.

Declaration and verification of sound power values

ified in Clause 5, the sound power level of the machine does not exceed the value speg
use 6.

ording to the procedures of ISO© 4871 using the dual-number presentation (determ
nd power level L and uncertainty K).

sfingle machine

1,5 dB (grade_1ilaboratory)

2,5 dB (grade-2: expertise)

4.5 dB (grade 3: verification) (confidence 95 %).
set of machines of the same batch

1.5\dB to 4.0 dB (grades 1 and 2)

g to

n situ

bound

ions
ified

pried
ined

4,0 dB to 6,0 dB (grade 3).



It is now specified, how to convert sound power levels to sound pressure levels. However, the limits apply still only to sound power levels.
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Table 3 was added in order to harmonize this standard with NEMA.
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Table 4 —Maximum Expected increase, over no-load condition, in A-weighted sound
power levels, ALy, in dB, for rated load condition

(for motors according to Table 2 and Table 3)

Shaft height,
H 2 pole 4 pole 6 pole 8 pole
mm
90 < H<160 2 5 7 8
180 < H < 200 2 4 6 7
225 < H <280 2 3 6 7
H =315 2 3 5 6
355 <H 2 2 4 5
NOTE 1 This table gives the-maximum expected increase at rated load condition to be added to any declpred
no-lpad value.
NOTE 2 This table does not give guaranteed values. Values can be different_fox”various machines |and
manpfacturers.
NOTE-2 3 The values apply to both 50 Hz and 60 Hz supplies.
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Annex A
(informative)

Typical values for measurement surface index |5

IEC 60034-9:2021 CMV © IEC 2021

Table A.1 — Typical values for measurement surface index for the conversion from

sound power level to sound pressure level based on using parallelepiped measurement

surface according to ISO 3744

&S

LS
Ls = 10T0g0 ()

4
O@

Shaft height,
H Lg (1:\
mm B (19
(NEMA frame number) N 9'
90 (140) 12 r\f‘b\"
100 (N.A.) 12.Q”
112 (180) RN
132 (210) N
160 (250) L, O 12
180 (280) X 13
200 (320) N - 13
225 (360) ~i 13
250 (400) g % 14
280 (440) Q 14
315 (500) ;‘\\6‘ 14
355 (580), O 15
400 (NAY- 16
4507(pB0) 16
1,500 (800) 17
()" 560 (N.A.) 17

lev

NOT (F-P?e values above are only for guidance and are not used for sound power
fermination according to ISO 3744 or other relevant standards.

{(L_
RS



For user’s convenience, this table was added to give typical values for Ls.
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Annex B
(informative)

Information on typical noise increments caused by converter supply

Noise emissions of electromagnetic origin at the converter supply can be considered as the
superposition of:

the noise generated by the voltages and currents of fundamental frequency, which is
identical with the noise at sinusoidal supply of the same values, and

o dn increment caused by voltages and currents at other frequencies.

Two [features mainly influence this increment:

a) The frequency spectrum at the converter terminals

Tlhree typical frequency spectra can be identified in Figure B.1, Figure B.27and Figure B.3.

ﬁk

Current %
)
o

0 II | [ | 1 5 =

»
T T T T T T T T T T, T T 1 T T T T T-T° T 1T Lo

0 300 600 900 1200 1500 1800 2100 2400
Frequency Hz

IEC

Figure B.1 — Frequency 'spectrum of the currents at the output terminals
of a 6-pulse block-type current-source converter f; = 50 Hz

\Moltage %
)
D,

100
80
60
40
20
Tl
19} y y u y 7 y y y u =
0 1000 2 000 3000 4 000 5000

500 1500 2500 3500 4 500
Frequency Hz
IEC

Figure B.2 — Frequency spectrum of the voltages at the terminals of a type A
voltage-source converter (characterized by pronounced spikes close
to the switching frequency and its multiples) f; = 50 Hz, 1, = 3 kHz
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N

Figure B.3 — Frequency spectrum of the voltages of a t ‘QB

voltage-source converter (characterized by a broad volta%§ ectrum
without pronounced spikes) f; = 50 Hz, f, averageé’s, kHz

pical spectrum.

ypical values, historically based, for resonance freque?(a'es of the motor for the mod
ibration caused by the harmonics

he relevant resonance frequencies of motors c % grouped according to Table B.1

Table B.1 — Resonance frqu\@cies of vibration mode r

Q
pecific considerations are necessary when the spectrurbc@/iates significantly frgm a

bs of

Shaft height # Resonance frequencies of y‘?@non mode r

r=0 r=$ r=4 r=6

H <200 mm >4 000 Hz \&XQOO Hz >4 000 Hz > 5000 Hz

280 mm < z < z < z < z
3000H \O 500 H 2 500 H 4 000 H

A m
num

\b
.\O

hgnetically excited tone™is generated by the interaction of the fundamental fields o

harmonic frequenci@mﬁ, as shown in the relevant frequency spectrum. The tones are

frequ

vibra

(n+1)xf
(n=1)Xf;

@.
encieéo%
Q/Q
AN

h=fxmtn)=|

f the

ber of pole pairSp@he fundamental frequency f; at the motor terminals and of one df the

of:

tion modes T=PIP=1,

Usually combinations with » x f;, close to the switching frequency generate objectionable tones.

A reasonable increase of the audible noise is to be expected, if the frequency and the vibration
mode of a tone are close to the corresponding values of the resonant structure of the motor. In
some cases, objectionable tones may be avoided by changes to the parameter assignment of
the converter.

Table B.2 shows the typical increase of noise, at converter supply, when compared to the noise
at sinusoidal supply, with the same fundamental values of voltage and frequency.
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Table B.2 — Increments of A-weighted noise values

Kind of converter

Case

Expected increment

Block-type current-source converter

6-pulse or 12-pulse

1dB to 5dB

The higher values relate to motors
with low ventilation noise.
Increment depends on load.

Type A

High frequency voltages of high
amplitudes excite resonances of the
motor

Up to 15 dB

Increment does not depend on load.
Initial calculation possible by
adequate software

voltafge-Source CONVerter

High frequency voltages of high
amplitudes do not excite resonances
of the motor

1dB to 5dB

Increment does not depénhchon Ipad.

Typq B
voltage-source converter

Broad voltage spectrum without
pronounced spikes

5dB to 10 dB

Increment does hot'depend on Ipad.
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List of comments

1 The values of Lg in Table A.1 are given only for parallelepiped surface.
2 This modification was done as to make this standard in-line with IEC 60034-14.
3 It is now specified, how to convert sound power levels to sound pressure levels. However, the

limits apply still only to sound power levels.

4 Table 3 was added in order to harmonize this standard with NEMA.

5 For user’s convenience, this table was added to give typical values tor LS'
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ndment 1, published in 2007. This edition constitutes a technical revision.

fifth/edition cancels and replaces the fourth edition, published in 2003 anT its

This edition includes the following significant technical changes with respect to the previous
edition:

a) In Table 2 and Table 3 cooling methods IC01, IC11, IC21 and IC31, IC71, IC81 are now

b)

c)

c

overed.

This edition adds Table 3 for 60 Hz machines, whereas Table 2, which covers only 50 Hz
machines, has no change in levels.

In Table 3, grade A is added to harmonize the highest levels seen in IEC and NEMA,
whereas grade B was added to harmonize the lowest, more restrictive levels seen in IEC

a

nd NEMA.
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d) The clause “Determination of noise increments caused by converter supply” has been
shifted to Annex B and renamed “Information on typical noise increments caused by
converter supply”

The

text of this International Standard is based on the following documents:
FDIS Report on voting
2/2064/FDIS 2/2069/RVD

Full information on the voting for its approval can be found in the report on voting indicated in

the g

The

A lis
mac

This
acco
at wi
desg

The

stabllity date indicated on the IEC website under webstore.iec.ch in the data related tg

speoc
o T
o

—

e amended.

bovetabte:
anguage used for the development of this International Standard is English.

of all parts in the IEC 60034 series, published under the general title Rotating elec
pines, can be found on the IEC website.

document was drafted in accordance with ISO/IEC Directives, Patt 2, and develop:s
rdance with ISO/IEC Directives, Part 1 and ISO/IEC Directives,lEC Supplement, avai
ww.iec.ch/members_experts/refdocs. The main document types developed by IEG
ribed in greater detail at www.iec.ch/standardsdev/publications.

committee has decided that the contents of this document will remain unchanged unt
ific document. At this date, the document will be

bconfirmed,
ithdrawn,

bplaced by a revised edition, or

rical

ed in
able
are

| the
the
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INTRODUCTION

Acoustic quantities can be expressed in sound pressure terms or sound power terms. The use
of a sound power level, which can be specified independently of the measurement surface and
environmental conditions, avoids the complications associated with sound pressure levels,
which require additional data to be specified. Sound power levels provide a measure of radiated
energy and have advantages in acoustic analysis and design.
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ROTATING ELECTRICAL MACHINES -

Part 9: Noise limits

1 Scope

This

Excl

Anngx B for guidance.

The

deci
a furn
cond
a stg
This

Sour
such
bass

NOTEH
use in

NOTH
are a
involV

part of IEC 60034

pecifies test methods for the determination of sound power level of rotating_elec
achines;

rical

pecifies maximum A-weighted sound power levels for factory acceptance testing of
etwork-supplied, rotating electrical machines in accordance with IEC.60034-1, having

FC 60034-5, and having the following characteristics:

acoustical modifications intended to reduce the sound power.level
rated output from 1 kW (or kVA) up to and including 5 500)kW (or kVA)

rated speed not greater than 3 750 min~"

ided are noise limits for AC motors supplied by cConverters. For these conditions

pbject of this document is to determine maximum A-weighted sound power levels, L

bels, dB, for airborne noise emitted by rotating electrical machines of standard desig
ction of power, speed and load, and.to-specify the method of measurement and the
itions appropriate for the determination of the sound power level of the machines to prg
ndardized evaluation of machinenoise up to the maximum specified sound power le
document does not provide cofrection for the existence of tonal characteristics.

d pressure levels at a distance from the machine may be required in some applicat
as hearing protection programs. Information is provided on such a procedure in Clau
d on a standardized\test environment.

1 This document recognizes the economic reason for the availability of standard noise-level machin
non-critical areas-or for use with supplementary means of noise attenuation.

2 Wheresound power levels lower than those specified in Table 1, Table 2 or Table 3 are required,
reed between the manufacturer and the purchaser, as special electrical, mechanical, or acoustical desig
e additional measures.

ethods of cooling according to IEC 60034-6 and degrees of protection according to

standard design, either AC or DC, without additional special electrical, mechanical, or

see

A in
N, as
test
vide
vels.

ons,
se7

bs for

these
N may

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.

IEC 60034-1, Rotating electrical machines — Part 1: Rating and performance

IEC 60034-5, Rotating electrical machines — Part 5: Degrees of protection provided by the
integral design of rotating electrical machines (IP code) — Classification

IEC 60034-6, Rotating electrical machines — Part 6: Methods of cooling (IC Code)
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ISO 3741, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Precision methods for reverberation test rooms

ISO 3743-1, Acoustics — Determination of sound power levels and sound energy levels of noise
sources using sound pressure — Engineering methods for small, movable sources in reverberant
fields — Part 1: Comparison method for a hard-walled test room

ISO 3743-2, Acoustics — Determination of sound power levels of noise sources using sound
pressure — Engineering methods for small, movable sources in reverberant fields — Part 2:
Methods for special reverberation test rooms

ISO B744, Acoustics — Determination of sound power levels and sound energy levels of\noise
sourges using sound pressure — Engineering methods for an essentially free ficld\'over a
reflegting plane

ISO B745, Acoustics — Determination of sound power levels and sound energy’levels of noise
sourges using sound pressure — Precision methods for anechoic roomsCand hemi-aneg¢hoic
roonys

ISO B746, Acoustics — Determination of sound power levels and sound energy levels of noise
sourges using sound pressure — Survey method using an enveloping measurement surfacelover
a reffecting plane

ISO B747, Acoustics — Determination of sound power Ievels and sound energy levels of foise
sourfes using sound pressure — Engineering/survey<methods for use in situ in a reverbérant
envifonment

ISO 4871, Acoustics — Declaration and verification of noise emission values of machinery and
equipment

ISO P614-1, Acoustics — Determination“of sound power levels of noise sources using spund
intenisity — Part 1: Measurement at discrete points

ISO P614-2, Acoustics — Determination of sound power levels of noise sources using spund
intenisity — Part 2: Measuremerit by scanning

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO pnd AEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/
e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

sound power level

Ly

ten times the logarithm to the base 10 of the ratio of the sound power radiated by the source
under test to the reference sound power [7, = 1 pW (10~12 W)] expressed in decibels


http://www.electropedia.org/
http://www.iso.org/obp
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sound pressure level

Ly

ten times the logarithm to the base 10 of the ratio of the square of the sound pressure to the

square of the reference sound pressure [P, = 20 yPa (2 x 10-° Pa)] expressed in decibels

3.3

measurement surface index

Lg

ten times the logarithm to the base 10 of the ratio of the measurement surface S to the reference

surfd

3.4
max

valug that defines the upper limit without further tolerance

4 Methods of measurement

4.1
the n
Spegc

NOTEH

4.2
by T

4.3
as th
may

4.4
espe
exan

How
mea
with
2 dB

4.5

Ce [Sy = 1 m2] expressed In decibels

mum value

Sound pressure level measurements and calculation of sound power level produce
nachine shall be made in accordance with ISO 3744, unless one of the alternative met
ified in 4.3 or 4.4 below applies.

It is general practice to use the parallelepiped method for all_shaft heights.

The maximum sound power levels specified in’ Table 1, Table 2 and Table 3 or adj(
Able 4 relate to measurements made in accordance with 4.1.

When appropriate, one of the methods of precision or engineering grade accuracy,
e methods of ISO 3741, ISO 3743-1,\1S0O 3743-2, ISO 3745, ISO 9614-1 or ISO 96
be used to determine sound powerdevels.

The simpler but less accurate method specified in ISO 3746 or ISO 3747 may be
cially when the environmental conditions required by ISO 3744 cannot be satisfied
ple, for large machines).

bver, to prove compliance with this document, unless a correction due to inaccuracy o
surement has atready been applied to the values determined by this method in accord
ISO 3746 ordSO 3747, the levels of Table 1, Table 2 and Table 3 shall be decrease

If testing under rated load conditions, the methods of ISO 9614 are preferred. How

othe

isolated-or located outside the test environment.

[ methods are allowed when the load machine and auxiliary equipment are acousti

d by
hods

sted

such

sed,
(for

f the
Ance
d by

Bver,
cally

5 Test conditions

5.1

5.1.1

Machine mounting

Precautions

Care should be taken to minimize the transmission and the radiation of structure-borne noise
from all mounting elements including the foundation. This can be achieved by the resilient
mounting for smaller machines; however, larger machines can usually only be tested under rigid
mounting conditions.

Machines tested under load conditions shall be rigidly mounted.
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5.1.2 Resilient mounting

The natural frequency of the support system and the machine under test shall be lower than a
third of the frequency corresponding to the lowest rotational speed of the machine.

The effective mass of the resilient support shall be not greater than one-tenth of that of the
machine under test.

5.1.3 Rigid mounting

The machines shall be rigidly mounted to a surface with dimensions adequate for the machine
type|(for example by foot or flange fixed in accordance with the manufacturer's instructipns).
The |machine shall not be subject to additional mounting stresses from incorrect shimming or
fastgners.

5.2 | Test operating conditions
The following test conditions shall apply:

a) Tlhe machine shall operate at rated voltage(s), rated frequency aorvrated speed(s) and|with
jppropriate field current(s) (when applicable). These shall be measured with instrumernts of
n accuracy of 1 % or better.

-4 The standard load condition shall be no-load, except fof,series wound motors.
-4 When required, the machine shall be operated at af)agreed load condition.

b) Machines shall be tested in their operating positionwithin their specified duty that genefates

he greatest noise.

N

t

¢) Hor an AC motor, the waveform and the degree of unbalance of the supply system ghall
comply with the requirements of IEC 60034-1.

NOTE Any increase of voltage (and current) waveform distortion and unbalance will result in an indrease
of noise.

d) A synchronous motor with adjustable excitation field shall be run with excitation to optain
unity power factor or for large machines tested as a generator.

e) A generator shall be either run as a motor or driven at rated speed with excitation to optain

ne rated voltage on open gircuit.

A
t
f) A machine suitable for more than one speed shall be evaluated over the operating speed
range.

A

motor intended to be reversible shall be operated in both directions unless no difference
sound power level is expected. A unidirectional motor shall be tested in its dgsign
irection.

g)

Q=

6 Pound power level limits

Where a machine is tested under the conditions specified in Clause 5, the sound power level of
the machine shall not exceed the relevant value(s) specified as follows:

a) A machine, other than those specified in b), operating at no-load shall be as specified in
Table 1.

b) A single-speed three-phase cage induction motor with cooling classification 1C411, IC511,
IC611, IC01, IC11, I1C21, IC31, IC71 and IC81, at 50 Hz or 60 Hz, shaft heights from 90 up
to and including 560, and with rated output not less than 1,0 kW and not exceeding 1 000
kW:

e operating at no-load shall be as specified in Table 2 and Table 3

e operating at rated load shall be the sum of the values established in Table 2, Table 3
and Table 4

e Grade A in Table 3 is the maximum level that a standard 60 Hz motor shall meet
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e Grade B in Table 3 is a reduced level for 60 Hz motors that will meet the more stringent
requirements of the end-user

e unless grade B is specifically requested, grade A is to be used as the default noise level
for 60 Hz motors.

NOTE 1 The limits of Table 1, Table 2 and Table 3 recognize class 2 accuracy grade levels of measurement
uncertainty and production variations.

NOTE 2 Sound power levels, under full-load condition, are normally higher than those at no-load. Generally, if
ventilation noise is predominant the change may be small; but if the electromagnetic noise is predominant the change
may be significant.

NOTH 3 The fimitsare rrespective of the ditection of Totation. A machine witha unfdirecttonar ventitator 15 genjerally
less noisy than one with a bi-directional ventilator. This effect is more significant for high-speed machines\ which
may Re designed for unidirectional operation only.
NOTH 4 For some machines, the limits in Table 1 may not apply for speeds below nominal speednln such a|case,
or where the relationship between noise level and load is important, limits should be agreed between the
manufacturer and the purchaser.

NOTH 5 For multispeed machines the values in the Table 1 apply.
7 Petermination of sound pressure level
Sound pressure levels are not required as part of this document.

Howgver, if requested by end user to provide pressure levels, for example in accordance|with
Anngx A, it shall be per agreement between user and. manufacturer. An A-weighted spund
presgure level may be determined directly from the §ound power level as follows:

Lp:LW _LS

< = 10log,, (%)

whete:

Ly is the sound pressure-level in a free field over a reflecting plane at 1 m distance [from
the machine;

Ly is the sound pewer level determined according to this document;

Lg is the measurement surface index;

So is 1,0(m%

S is.the area of the surface enveloping the machine at a distance of 1 m according to

ISO 3744, 7.2.4. (Parallelepiped measurement surface).

NOTE 1 These sound pressure levels are for free field, over a reflecting plane. The sound pressure level for in situ
conditions (that is, for hearing protection requirements) is different.

NOTE 2 For typical values of the measurement surface index used for conversions from sound power to sound
pressure levels for machines in Table 2 and Table 3, see Annex A.

8 Declaration and verification of sound power values

A machine can be declared to comply with this document if, when tested under the conditions
specified in Clause 5, the sound power level of the machine does not exceed the value specified
in Clause 6.

The method selected and the type of measurement surface used shall be reported.
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When requested sound power values determined according to this document can be reported
according to the procedures of ISO 4871 using the dual-number presentation (determined
sound power level L and uncertainty K).

Values for the uncertainty K are:

a) single machine
1,5 dB (grade 1: laboratory)
2,5 dB (grade 2: expertise)
4.5 dB (grade 3: verification) (confidence 95 %).
b) slet of machines of the same batch
,5 dB to 4,0 dB (grades 1 and 2)
,0 dB to 6,0 dB (grade 3).

DN
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Table 4 — Expected increase, over no-load condition, in A-weighted sound power levels,
ALy, in dB, for rated load condition

(for motors according to Table 2 and Table 3)

Shaft height,
H 2 pole 4 pole 6 pole 8 pole

mm

90 < H<160

180 < H <200

225 < H<280

5 7
4 6
3 6
H =315 3 5

N[NNI DN|DN
o | /N| N |

355 <H 2 4

NOTE 1 This table gives the expected increase at rated load condition to be added to any“déclared nojoad
valup.

NOTE 2 This table does not give guaranteed values. Values can be different for various machines|and
manufacturers.

NOTE 3 The values apply to both 50 Hz and 60 Hz supplies.
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Typical values for measurement surface index

Table A.1 — Typical values for measurement surface index for the conversion from
sound power level to sound pressure level based on using parallelepiped measurement

surface according to ISO 3744

LS
Ls =101log;g kg)
Shaft height,
H Lg
mm dB
(NEMA frame number)
90 (140) 12
100 (N.A.) 12
112 (180) 12
132 (210) 12
160 (250) 12
180 (280) 13
200 (320) 13
225 (360) 13
250 (400) 14
280 (440) 14
315 (500) 14
355 (580) 15
400 (N.AY 16
4507(680) 16
500 (800) 17
560 (N.A.) 17
NOTE, The values above are only for guidance and are not used for sound power
level-determination according to ISO 3744 or other relevant standards.
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Annex B
(informative)

Information on typical noise increments caused by converter supply

Noise emissions of electromagnetic origin at the converter supply can be considered as the
superposition of:

e the noise generated by the voltages and currents of fundamental frequency, which is
identical with the noise at sinusoidal supply of the same values, and

« gh increment caused by voltages and currents at other frequencies.
Two [features mainly influence this increment:
a) The frequency spectrum at the converter terminals

Tlhree typical frequency spectra can be identified in Figure B.1, Figure B.2-and Figure B.3.

A
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Figure B.1 — Frequency 'spectrum of the currents at the output terminals
of a 6-pulse block-type current-source converter f; = 50 Hz
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Figure B.2 — Frequency spectrum of the voltages at the terminals of a type A
voltage-source converter (characterized by pronounced spikes close
to the switching frequency and its multiples) f; = 50 Hz, f, = 3 kHz
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Figure B.3 — Frequency spectrum of the voltages of a type'B
voltage-source converter (characterized by a broad voltage-spectrum
without pronounced spikes) f; = 50 Hz, f, average = 4,5 kHz
Ypecific considerations are necessary when the spectrum.deviates significantly frgm a
typical spectrum.
b) Tlypical values, historically based, for resonance frequencies of the motor for the modges of
vibration caused by the harmonics
Tlhe relevant resonance frequencies of motors can be grouped according to Table B.1
Table B.1 — Resonance frequencies of vibration mode r
Shafit height H Resonance frequencies of vibration mode r
r=0 r=2 r=4 r=6
H <200 mm > 4 000 Hz 5600 Hz > 4 000 Hz > 5000 Hz
H >[280 mm <3000 Hz < 500 Hz <2500 Hz < 4000 Hz
A magnetically excited tone™is generated by the interaction of the fundamental fields of the
numbper of pole pairs p efithe fundamental frequency f; at the motor terminals and of one of the
harnjonic frequencigs.w’ x f;, as shown in the relevant frequency spectrum. The tones are [of:
. (n+1)xf
freqyencies =fixnt1l =<
q ﬁ” fl ( ) (Tl _ 1) X fl
. 2n
vibration modes T=pFp= \ 0

Usually combinations with » x f;, close to the switching frequency generate objectionable tones.

A reasonable increase of the audible noise is to be expected, if the frequency and the vibration
mode of a tone are close to the corresponding values of the resonant structure of the motor. In
some cases, objectionable tones may be avoided by changes to the parameter assignment of
the converter.

Table B.2 shows the typical increase of noise, at converter supply, when compared to the noise
at sinusoidal supply, with the same fundamental values of voltage and frequency.
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Table B.2 — Increments of A-weighted noise values

Kind of converter

Case

Expected increment

Block-type current-source converter

6-pulse or 12-pulse

1dBto5dB

The higher values relate to motors
with low ventilation noise.
Increment depends on load.

Type A

High frequency voltages of high
amplitudes excite resonances of the
motor

Up to 15 dB

Increment does not depend on load.
Initial calculation possible by
adequate software

voltage-Source CONverter

High frequency voltages of high
amplitudes do not excite resonances
of the motor

1dB to5dB

Increment does not depénd-on Ipad.

Typqg B
voltage-source converter

Broad voltage spectrum without
pronounced spikes

5dB to 10 dB

Increment does not'depend on Ipad.
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L'IEC
d’uneNormeimtermatiomate:

COMMISSION ELECTROTECHNIQUE INTERNATIONALE

MACHINES ELECTRIQUES TOURNANTES -
Partie 9: Limites de bruit

AVANT-PROPOS

L4 Commission Electrotechnique Internationale (IEC) est une organisation mondiale de normalisation com
dq l'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC). L’IEC a pout\ob
fajoriser la coopération internationale pour toutes les questions de normalisation dans les (domain
I'dlectricité et de I'électronique. A cet effet, 'IEC — entre autres activités — publie des Normes intefnatio
dgs Spécifications techniques, des Rapports techniques, des Spécifications accessibles au public (PAS) 4
Guides (ci-aprés dénommeés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'étude
travaux desquels tout Comité national intéressé par le sujet traité peut participér, -Les organis
infernationales, gouvernementales et non gouvernementales, en liaison avec I'lEC, participent égalemer
trgvaux. L'IEC collabore étroitement avec I'Organisation Internationale de Normalisation (ISO), selo
cqnditions fixées par accord entre les deux organisations.

Lgs décisions ou accords officiels de I'|EC concernant les questions techniques représentent, dans la mesy
pgssible, un accord international sur les sujets étudiés, étant donné que les Comités nationaux de I'l[EC intér
sdnt représentés dans chaque comité d’études.

Lgs Publications de 'lEC se présentent sous la forme de recommandations internationales et sont ag
cdmme telles par les Comités nationaux de I'lEC. Tous les efforts*taiSonnables sont entrepris afin que
s'assure de I'exactitude du contenu technique de ses publications; YIEC ne peut pas étre tenue responsa
I'§ventuelle mauvaise utilisation ou interprétation qui en est faité¢ar un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les Camités nationaux de I'l[EC s'engagent, dans to
mesure possible, a appliquer de fagon transparente les Rublications de I'lEC dans leurs publications natig
et| régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
régionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

L’|EC elle-méme ne fournit aucune attestation dé ‘conformité. Des organismes de certification indépen
foprnissent des services d'évaluation de conformité et, dans certains secteurs, accédent aux marqu
cdnformité de I'lEC. L’IEC n'est responsable, d‘aucun des services effectués par les organismes de certifi
infliépendants.

Tqus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication
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Alicune responsabilité ne doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires ou mandataires,

y pompris ses experts particuliers'et les membres de ses comités d'études et des Comités nationaux de
pqur tout préjudice causé en €as‘de dommages corporels et matériels, ou de tout autre dommage de qu
ndture que ce soit, directe ou-indirecte, ou pour supporter les colts (y compris les frais de justice) et les dép
ddcoulant de la publicationou de I'utilisation de cette Publication de I'l[EC ou de toute autre Publication de
oy au crédit qui lui estzaccordé.

L'attention est attirée sur les références normatives citées dans cette publication. L'utilisation de public
référencées est obligatoire pour une application correcte de la présente publication.

L’attention est\attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent faire
dq droits de brevet. L’IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels dro
brevets.
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60034-9 a été établie par le comité d'études 2 de I'lEC: Machines tournantes. Il s

‘agit

Cette cinquiéme édition annule et remplace la quatriéeme édition, parue en 2003 et son
amendement 1, paru en 2007. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I’édition
précédente:

a) Le Tableau 2 et le Tableau 3 couvrent désormais les méthodes de refroidissement IC01,

IC11, IC21 et IC31, IC71, IC81.

b) La présente édition ajoute le Tableau 3 pour les machines de 60 Hz, tandis que le
Tableau 2, qui ne couvre que les machines de 50 Hz, ne présente pas de modification de

niveaux.
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c) Dans le Tableau 3, I'ajout du degré A vise a harmoniser les niveaux les plus élevés définis
par I'lEC et NEMA, tandis que I'ajout du degré B visait a harmoniser les niveaux plus faibles
mais plus restrictifs également définis par I'|EC et NEMA.

d) L'article "Détermination de l'augmentation de bruit provoquée par Il'alimentation du
convertisseur" a été transféré dans I’Annexe B et renommé "Informations sur 'augmentation
type de bruit provoquée par I'alimentation du convertisseur".

Le texte de cette Norme internationale est issu des documents suivants:
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INTRODUCTION

Les grandeurs acoustiques peuvent étre exprimées en valeurs de pression acoustique ou en
valeurs de puissance acoustique. L’utilisation d’'un niveau de puissance acoustique, qui peut
étre spécifié indépendamment de la surface de mesure et des conditions d’environnement, évite
les complications liées aux niveaux de pression acoustique, qui exigent de spécifier des
données supplémentaires. Les niveaux de puissance acoustique donnent une mesure de
I’énergie rayonnée et présentent des avantages sur le plan de I'analyse acoustique et de la
conception.
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1

La présente partie de I'|EC 60034

Les
son

L’'objet du présent document est d’établir\les niveaux maximaux de puissance acous

pon

tourr
ainsil que de spécifier la méthode(de mesure et les conditions d’essai appropriées po
détefmination du niveau de puissance acoustique des machines afin de fournir une évalu
normalisée du bruit des machines jusqu'aux niveaux maximaux spécifiés de puiss
ustique. Le présent document ne donne pas de correction relative a l'existencg¢ de
caragtéristiques tonales.

aco

Les

certgines applicatiens, telles que des programmes de protection de I'ouie. Des information

une

NOTH 1 Le jprésent document reconnait que, pour des raisons économiques, des machines a niveau d¢
normalisé,sent utilisées dans des zones non critiques ou avec des moyens supplémentaires d’atténuation du

o] conception normalisée, courant alternatif ou courant ¢ontinu, sans modifica

o/ puissance assignée de 1 kW (ou kVA) jusqu'a 5 500°kW inclus (ou kVA)

o| vitesse assignée inférieure ou égale a 3 750 min<!

- 26 — IEC 60034-9:2021 © IEC 2021

MACHINES ELECTRIQUES TOURNANTES -

Partie 9: Limites de bruit

Domaine d’application

pécifie les méthodes d’essai pour la détermination du niveau de puissance acoustigue
achines électriques tournantes;

pécifie les niveaux maximaux de puissance acoustique pondérée A pouryles essai
reception en usine des machines électriques tournantes alimentées par résgau confo
A I'lEC 60034-1, dont les modes de refroidissement sont conformes a IEC 60034-6 ¢
egrés de protection conformes a I'lEC 60034-5, et qui présentent.les caractéristi
uivantes:

spéciales électriques, mécaniques ou acoustiques destinées a réduire le nivea
puissance acoustique

imites de bruit applicables aux moteurs a caurant alternatif alimentés par convertiss
tlexclues. Voir ’Annexe B pour des recommandations relatives a ces conditions.

gérée A, Ly en décibels (dB), pourile bruit aérien émis par les machines électri

niveaux de pression acoustique a distance d’'une machine peuvent étre exigés

elle procédure dans un environnement d’essai normalisé sont fournies dans I'Article

des

s de
mes
t les
jues

ions

I de

eurs

ique
ues

antes de conception normalisée.en fonction de la puissance, de la vitesse et de la charge,

r la
ation
hnce

Hans
5 sur
7.

bruit
ruit.

NOTE 2 TLorsque des niveaux de puissance acoustique inférieurs a ceux spécifies dans e Tableau T, Te Tab
ou le Tableau 3 sont exigés, ils font I'objet d’'un accord entre I'acheteur et le constructeur, car une conception
électrique, mécanique ou acoustique spéciale peut entrainer des mesures supplémentaires.

2

Références normatives

eau 2

Les documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou partie
de leur contenu, des exigences du présent document. Pour les références datées, seule
I'édition citée s'applique. Pour les références non datées, la derniére édition du document de
référence s'applique (y compris les éventuels amendements).

IEC 60034-1, Machines électriques tournantes — Partie 1: Caractéristiques assignées et
caractéristiques de fonctionnement
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IEC 60034-5, Machines électriques tournantes — Partie 5: Degrés de protection procurés par

la co

nception intégrale de machines électriques tournantes (Code IP) — Classification

IEC 60034-6, Machines électriques tournantes — Partie 6: Modes de refroidissement (Code IC)

ISO 3741, Acoustique — Détermination des niveaux de puissance acoustique et des niveaux
d’énergie acoustique émis par les sources de bruit a partir de la pression acoustique - Méthodes
de laboratoire en salles d’essais réverbérantes

ISO 3743-1, Acoustique — Détermination des niveaux de puissance acoustique et des niveaux

hpdes
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ISO
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appl
réve

ISO
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bertise en champ réverbéré applicables aux petites sources transportables — Par
ode par comparaison en salle d’essai a parois dures

3743-2, Acoustique — Détermination des niveaux de puissance acoustique emis pa
Ces de bruit a partir de la pression acoustique — Méthodes d’expertise emchamp révef
cables aux petites sources transportables — Partie 2: MéthodeS), en salle d’¢
rbérante spéciale

3744, Acoustique — Détermination des niveaux de puissance-acoustique et des niv
brgie acoustique émis par les sources de bruit a partir de la pression acoustique - Méth
pertise pour des conditions approchant celles du champ libre sur plan réfléchissant

3745, Acoustique — Détermination des niveaux de’puissance acoustique et des niv
brgie acoustique émis par les sources de bruit a partir de la pression acoustique - Méth
boratoire pour les salles anéchoiques et les salles semi-anéchoiques

3746, Acoustique — Détermination des niveaux de puissance acoustique et des niv
prgie acoustique émis par les sources deé bruit a partir de la pression acoustique — Mét
bntréle employant une surface de mesure enveloppante au-dessus d’un plan réfléchig

3747, Acoustique — Détermination des niveaux de puissance acoustique et des niv

brgie acoustique émis par les sources de bruit a partir de la pression acoustique — Mét
pertise et de contrdle pour ane utilisation in situ en environnement réverbérant

1871, Acoustique — Déclaration et vérification des valeurs d'émission sonore des mach
uipements

D614-1, Acoustique — Détermination par intensimétrie des niveaux de puiss
stique émis-par les sources de bruit — Partie 1: Mesurages par points

D614-2y Acoustique — Détermination par intensimétrie des niveaux de puiss

ie 1:
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stiqgue émis par les sources de bruit — Partie 2: Mesurage par balayage

3 Termes et définitions

Pour les besoins du présent document, les termes et définitions suivants s'appliquent.

L'ISO et I'IEC tiennent a jour des bases de données terminologiques destinées a étre utilisées
en normalisation, consultables aux adresses suivantes:

e |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

e |SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp
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3.1

niveau de puissance acoustique

Ly

dix fois le logarithme en base 10 du rapport de la puissance acoustique rayonnée par la source
a I'essai et de la puissance acoustique de référence [, =1 pW (1012 W)] exprimé en décibels

3.2
niveau de pression acoustique

Ly

dix fois le logarithme en base 10 du rapport de la pression acoustique au carré et de la pression
acoysTique de Teference au carre [P, = 20 pPa (Z X 100 Pa)] eXprime en decibels

3.3
indi¢e de surface de mesure
Lg
dix fpis le logarithme en base 10 du rapport de la surface de mesure S et de la surface de
référence [Sy = 1 m2] exprimé en décibels

3.4
valepr maximale
valelir qui définit la limite supérieure sans tolérance supplémeéniaire

4 Méthodes de mesure

4.1 Les mesures de niveaux de pression acoustique et le calcul du niveau de puisspnce
acoustique produit par la machine doivent étre effectués conformément a I'lSO 3744, a moins
que ['une des méthodes alternatives spécifiées’en 4.3 ou 4.4 ci-dessous ne s’applique.

NOTH La pratique générale consiste a utiliser lazxmeéthode parallélépipédique pour toutes les hauteurs d’axe.

o

4.2 | Les niveaux maximaux decpuissance acoustique spécifiés dans le Tableau
Tablgau 2 et le Tableau 3 ou ajustés selon le Tableau 4 sont relatifs aux mesures effectliées
selon 4.1.

4.3 | Le cas échéant, Itune des méthodes de précision ou de niveau d’exigence technjque,
comme les méthodes~de I'ISO 3741, I'ISO 3743-1, I'ISO 3743-2, I'|SO 3745, I'lSO 96141 ou
I'ISQ 9614-2, peut étreutilisée pour déterminer les niveaux de puissance acoustique.

4.4 | La méthode plus simple, mais moins exacte spécifiée dans I'lSO 3746 ou I'lSO 3747 |peut
étre |utilisée,\spécialement lorsque les conditions d’environnement exigées par I'lSO 3744 ne
peuvent pas étre satisfaites (par exemple, pour les grandes machines).

Toutdfuib, PpoOul LjU’IIIUIItIUI id bUlIfUlIll;iU’ au pIéDUIIt UIUL;LIIIIUIIt, iUD IIiVGdU)\ u'u Ta'uicau ) du
Tableau 2 et du Tableau 3 doivent étre diminués de 2 dB, a moins que, conformément a
I'ISO 3746 ou I'lSO 3747, une correction due a l'inexactitude de mesure n’ait déja été appliquée
aux valeurs déterminées par cette méthode.

4.5 Dans le cas d’'un essai effectué dans des conditions de charge assignée, les méthodes
de I'ISO 9614 sont préférentielles. Toutefois, d’autres méthodes sont permises lorsque la
machine en charge et les équipements auxiliaires sont isolés acoustiquement ou placés
en dehors de I’environnement d’essai.


https://iecnorm.com/api/?name=13a98469e2fd95c2cf6420c4305b90b0
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