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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. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Internatjonal Standards adopted by the technical committees are circulated to the member bodieg for voting.
Publication ag an International Standard requires approval by at least 75 % of the membetr*hodies casting a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be th¢ subject of
patent rights. |SO shall not be held responsible for identifying any or all such patent.rights.

International [Standard ISO 3747 was prepared by Technical Committee{ISO/TC 43, Acoustics, Subcommittee
SC 1, Noise.

This second gdition cancels and replaces the first edition (ISO 3747;1987), which has been technically revised.

Annex A forms a normative part of this International Standard. Annex B is for information only.

iv © SO 2000 — All rights reserved
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Introduction

This International Standard is one of the ISO 3740 series which, together with ISO 9614, specifies various methods
for determining sound power levels of machines, equipment and sub-assemblies thereof. When selecting one of
the methods of the 3740 series, it is necessary to decide which one is most appropriate for the conditions and
purposes of the test. General guidelines to assist in the selection are provided in ISO 3740. Insofar as the operating
and mounting conditions of the machine or equipment under test are concerned, only general principles are given
in the 1SO B740 series. Reference should be made to the test code for a specific type of machine-orf equipment, if
available, fpr specifications on mounting and operating conditions.

© 1SO 2000 — Al rights reserved \
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Acous

tics — Determination of sound power levels of noise

sources using sound pressure — Comparison method in situ

1 Scop

1.1 This
situ, espeg
bands. The
by compar

engineering method or a survey method.

The sound
levels prod
sound pow
between th
are carried

NOTE

1.2 This
laboratory

the microplhone positions depends mainly on reflections from the room surfaces.

NOTE

1.3 This
however, &
uncertainty

NOTE

2 Norm

The followi

this International Standard. For dated references, subsequent amendments to, or revisions of,

e

International Standard specifies a method for determining the sound power levelsyof’sou
jally if non-movable. A comparison method is used and all measurements aré ‘carried
measurement uncertainty depends on the test environment. The measurementuncertaint
ng with an indicator describing the spatial sound distribution. The accuraey* will either

power level of the source under test is calculated from the measured values of the sg
Liced at specified measurement points by the source and by a reference sound source, res
er level is calculated using the calibrated values of the reference sound source and th

out in octave bands, from which the A-weighted sound power level is determined.

International Standard is applicable to all kinds~of test environments which are to be fo
bnvironment, provided that the background noise level is sufficiently low and the sound pre
SO 3744 or ISO 9614 may provide alternative methods.

International Standard is primarily applicable to sources which radiate broad-band 1
Iso be used for sources which:radiate narrow-band noise or discrete tones, although the

might then become larger-than stated herein.

-0or noise sources emitting-stationary noise, 1ISO 9614 may be used as an alternative.

ative references

ng normative documents contain provisions which, through reference in this text, constitute

—or noise sources which can be moved, other relevant standards in the ISO 3740 series may be usedl.

nd sources in
out in octave
y is evaluated
be that of an

und pressure
pectively. The
e differences

e values obtained with the source under test and those of the reference sound source. All calculations

ind outside a
ssure level at

oise. It may,
measurement

provisions of
any of these

publication

5 do, not apply. However, parties to agreements based on this International Standard are ¢

ncouraged to

investigate

thepossibitity of apptyimgthemost Tecent editions of the mommative docurmemnts—indicat

d below. For

undated references, the latest edition of the normative document referred to applies. Members of 1ISO and IEC

maintain re

gisters of currently valid International Standards.

ISO 6926, Acoustics — Requirements for the performance and calibration of reference sound sources used for the

determinati

on of sound power levels.

ISO 7574-1, Acoustics — Statistical methods for determining and verifying stated noise emission values of
machinery and equipment — Part 1: General considerations and definitions.

IEC 60942,

© 1SO 2000 -
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IEC 61260:19

IEC 61672-1,

95, Electroacoustics — Octave-band and fractional-octave band filters.

Electroacoustics — Sound level meters — Part 1: Specifications.?)

3 Terms and definitions

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

3.1

reference sound source

RSS
stable and ste
with and calib

3.2
calibration p
position, well-

3.3

reference bo
hypothetical s
on the reflecti

3.4
reverberant g
that portion of

measurement distance

negligible

3.5

dm

closest distan
3.6
background
noise from all
NOTE Ba
instrumentatiory.
3.7

frequency ra|
for general p
125Hzto 80

ady source emitting constant broad-band noise with an adequate sound power level, in.Cq
Fated according to ISO 6926

Dsition
defined relative to reflecting surfaces, in which the reference sound source-has been calibr

K
urface which is the smallest rectangular parallelepiped that justéencloses the source and
hg plane(s)

ound field
the sound field in the test room over which the influence of sound received directly from th

ce from the reference box to a microphone position
noise
sources other than the source under test

Ckground noise may.include contributions from airborne sound, structure-borne vibration, and elect

nge of interest
irposes;. the frequency range of interest includes the octave bands with midband frequg
DO Hz

nformance

ated

terminates

e source is

ical noise in

ncies from

NOTE 1

For special purposes, it is permissible to extend or reduce the frequency range of interest at either end, provided

that the test environment, reference sound source and instrument accuracy are satisfactory for use over the extended or
reduced frequency range. For sources which radiate predominantly high (or low) frequency sound, it is permissible to extend or

reduce the freq

NOTE 2

uency range of interest in order to optimize the test procedures.

within the range which do not contribute to the A-weighted sound power level may be disregarded.

1) To be published. (Revision of IEC 60651 and IEC 60804)

© ISO 2000 — All ri
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3.8

ISO 3

comparison method
method in which the sound power level is calculated by comparing the measured sound pressure levels produced
by the source under test in an environment with the sound pressure levels produced in the same environment by a
reference sound source of known sound power output

3.9

excess of sound pressure level at a given distance

Al¢

747:2000(E)

difference, in decibels, for a reference sound source with a reference calibration, at a given distance, between the
spatial sound distribution curve of the room and the spatial sound distribution curve for a free field (6 dB per

distance drllhling) :ar‘r‘nrding toannex A

NOTE
distance rarj

Fhis term and its definition differ from that of ISO 14257 which relates to an average differenc
ge.

2

over a given

4 Test methodology

4.1 Gengral

The test method is a comparison method, that is the sound power output{ofythe source under test is Jompared with
that of a reference sound source with known sound power level. In ordef to obtain a good comparison, at least the

following condition must be fulfilled:

the tes
insigni
The better

evaluation
Further infq

4.2 Acc

AL; will be
some cas§

t environment is sufficiently reverberant to cause the directivity of the source under test tg
icant influence on the measured sound pressure levels.

Df the measurement conditions, it is necessary to determine one indicator, ALy, for the test
rmation about this indicator is given in-annex A.

iracy

nfluenced by the selection 'ef/the reference sound source and the microphone positions. T
s, be possible to improve’ the measurement accuracy from that of a survey method

engineering method by changing these positions; see annex A.

5 Meas

A single v

urementu ncertainty

hlue of-the sound power level of a sound source determined according to the procs

Internationgl Standard is likely to differ from the true value by an amount within the measurement un

uncertainty

have only an

the above condition is fulfilled, the lower the. measurement uncertainty will be. To make an objective

environment.

hus it may, in
to that of an

dures of this
certainty. The

in-determinations of the sound power level arises from several factors which affect the

results, some

associated

withrenvironmentat-conditions-inthetestenvironmentand-otherswithexperimentat-tectn

directional characteristics of the sound source under test.

iques and the

If a particular source were to be transported to each of a number of different test environments and if, in each
environment, the sound power level of that source were to be determined in accordance with the provisions of this
International Standard, the results would show a scatter. The standard deviations of the measured octave band
values could be calculated (examples are given in 1ISO 7574-4:1985, annex B) and would vary. These standard
deviations would, with few exceptions, not exceed those listed in Table 1 for the A-weighted sound power level.
The standard deviation will depend on the indicator AL;. If this indicator is not evaluated, the default standard
deviation of reproducibility, s, is 4,0 dB.

© 1SO 2000 — All rights reserved
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Table 1 — Estimated upper values of the standard deviation of reproducibility, sg, of A-weighted sound
power levels of sound sources determined according to this International Standard

Upper values of standard
caorvaives | SEELOn o eprosuaibity | Crade o
power level
AlLfp> 7 dB*? 1,5dB Grade 2
ALsa < 7 dB or not determined 4,0dB Grade 3
2 _Tobe-metby-all-microphone-positions-

NOTE 1 Th
tones and com

The values gi
Table 1 take
International

conditions (e.

The measursg

systematic efrors discussed below, and the degree of confidence that is desired. As examples, ex

systematic er
within the ran
further examyp

NOTE2  WH

Normally the
bands. The A
values as sh
standard devi
directional. If
absorbing cei

NOTE 3 On
that the referer
occur at low frg
the ones used

6 Instrun

p standard deviations given in Table 1 might become larger for sources that radiate narrow-band nd
binations of these. In these cases the engineering grade of accuracy might not be achieved:

ven in Table 1 are standard deviations of reproducibility, sg, as defined ir~\ISO 7574-1. Th
into account the cumulative effects of measurement uncertainty in applying the proced
Standard, but exclude variations in the sound power output caused by changes i
). rotational speed, line voltage) or mounting conditions.

fors, there is a 90 % confidence that the expected valuerof the sound power level of a
pe + 1,645sg, of the measured value and a 95 % confidence that it lies within the range +
les, see ISO 7574-4.

ere sy exceeds 2 dB, the ranges of confidence intervals may not apply.

A-weighted sound power level is mainly ‘influenced by the levels in the 250 Hz to 4 000
Fweighted sound power level is determined with a standard deviation which varies with t
bwn in Table 1. If frequencies lower than 500 Hz are very important for the A-weighte
ption will become higher. If frequencies higher than 2 000 Hz are important the source m3

in such cases, there are_strongly absorbing surfaces close to the machine under t€
ing), the measurement uncertainty may become greater.

e reason, specific for this_International Standard, for increased measurement uncertainty at low fr
ce sound source is_not.always used in calibrated positions. Thus calibration errors are introduced.
guencies where the’RSS is located at distances in relation to nearby reflecting surfaces which are d
juring the calibration.

entation

J

ise, discrete

e values of
ires of this
operating

ment uncertainty depends on the standard deviation of reproducibility tabulated in Table 1, the

Cluding the
source lies
1,96sr For

Hz octave
e indicator
level, the
y be highly
st (e.g. an

pguencies is
I'hese errors
fferent from

6.1

Instruraer

an
I

The instrumentation system, including the microphone and cable, shall meet the requirements for a class 1
instrument specified in IEC 61672-1. The calibrator shall meet the requirements for class 1 specified in IEC 60942.

For measurements in octave bands, the instrumentation system shall meet the requirements of IEC 61260.

6.2 Calibration

6.2.1 Measuring system

During each series of measurements, apply the sound calibrator to the microphone for checking the calibration of
the entire measuring system at one or more frequencies over the frequency range of interest.

© 1SO 2000 — All rights reserved
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Verify the compliance of the calibrator with the requirements of IEC 60942 once a year and the compliance of the
instrumentation system with the requirements of IEC 61672-1 at least every two years in a laboratory making

traceable calibrations.

Record the

6.2.2 Ref

date of the last check and confirmation of the compliance with the relevant IEC standard.

erence sound source

The reference sound source shall be in conformance with and calibrated according to ISO 6926.

NOTE
the floor or

on-a-stand at a cpnr-ifiod elevation-above the floor I the RSS is used in other pr\cifir\v‘\cY unl

Normally this calibration is valid only for positions away from walls with the reference sound source either directly on

s it has been

calibrated s

ecifically in these positions, systematic errors may occur at low frequencies.

7 Operpating conditions of the source under test

During the|measurements use the operating conditions specified in the relevant test-code, if one [exists for the
particular type of machinery or equipment under test. If there is no test code, opé€rate the source, if [possible, in a
manner which is typical of normal use. In such cases, one or more of the following operating conditions shall be
selected:

— devicelunder specified load and operating conditions;

— devicelunder full load (if different from above);

— devicelunder no load (idling);

— devicelunder operating condition corresponding to maximum sound generation representative of hormal use;
— devicelwith simulated load operating under catefully defined conditions;

— devicelunder operating condition with characteristic work cycle.

The sound|power level of the source may be determined for any desired set of operating conditionsg (i.e. loading,
device spegd, temperature, etc.). These test conditions shall be selected beforehand and shall be |held constant
during the fest. The source shall be,in the desired operating condition before any noise measurement$ are made.

If the noise|
the type of
variations 4

emission depends-on secondary operating parameters, such as the type of material being
tool being used, as far as practicable, those parameters shall be selected that give rise t
ind that are-typical of the operation. The noise test code for a specific family of machines

the tool andl the material for the test.

For specia
emission o

processed or
b the smallest
shall specify

purposes it is appropriate to define one or more operating conditions in such a way that the noise

hich are most

f machines of the same family is highly reproducible and that the operating conditions w|

common a
test codes.

1dtypicat-for thefarmity of Tmachimesarecovered T hese operating conditions statt-bedefir

1ed in specific

If simulated operating conditions are used, they shall be chosen to give sound power levels representative of

normal use

of the source under test.

If appropriate, the results for several separate operating conditions, each lasting for defined periods of time, shall
be combined by energy-averaging to yield the result for a composite overall operating procedure.

The operating conditions of the source during the acoustical measurements shall be fully described in the test

report.

© 1SO 2000 -
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8 Prelimi

nary survey

8.1 Background noise

With the source under test turned off, identify, first by listening or by using a sound level meter, possible zones with
high background noise. With the source under test and the RSS turned on separately, make rough evaluations of
noise levels in the zones where background noise is present and conclude whether these zones are allowed or not
considering the background noise criteria of 10.3. For later use, select zones with no background noise problems.

8.2 Characterization of the source under test

Walk around

test, one clea
the source. If
geometrical ¢

Measure the
Normally sele
enough to en
sound pressu
omnidirection

9 Positio

9.1 Onep

Normally one
centre of the

he source under test and detect by listening whether, among the radiating parts of thecsd
rly dominates. If the answer is yes, consider the geometrical centre of it to be the acoust
the answer is no, exclude all parts of the source under test not radiating noisejand c
bntre of the remainder to be the acoustic centre of the source.

sound pressure at a distance of 1 m from the reference box and at a height, H, abov
ct H=1,5m. If the source under test radiates predominantly upwards,)select a value
bure that the microphone positions are illuminated properly by the acoustic centre of the sqg
re level along this contour varies by no more than 4 dB, the source. under test is consid
. If it varies more than 4 dB, it is considered to be directional.

hs of the reference sound source
psition

RSS position is enough. Position the referenee sound source as close as possible to t
source under test. Unless another positionwill simulate the radiation pattern of the source

significantly b
select a posi
pattern of th
reference bo
the height m

The more re
located in ca
particular at Iq

NOTE Fu

9.2 Moret

For sources

two or more RSS

etter, position the RSS, whenever pragtical, on top of the source under test. If this is n
ion along the sides of the source urder test at a height and position best simulating tH
source under test. In these cases,)avoid positions closer than 0,5 m to the lateral surf
unless the RSS has been calibrated in such positions. For an omnidirectional source malk
es it possible for the RSS tofradiate sound in all directions.

erberant the test site is,, thé less critical is the selection of the RSS position. The RSS c4g
ibration positions or-in-other positions. If the latter, the measurement uncertainty will i
w frequencies; see ctause 4.

ther guidanceds‘given in annex B.

an one-position

nder test WhICh are large or WhICh have two or more cIearIy dlstlngwshable sound source

is the largest source d|menS|on and d, is the measurement dlstance as foIIows

test separated by a distance equal to d.

If a/dy,
machine,

< 1 and if the source is omnidirectional but it is impossible to use one RSS position on

use four RSS positions along the sides.

© ISO 2000 — All ri

urce under
c centre of
bnsider the

b the floor.
of H high
urce. If the
ered to be

ne acoustic
under test
bt possible,
e radiation
hces of the
e sure that

n either be
ncrease, in

s far apart,
Im. Where a

If a/d,, > 1 and if the source is omnidirectional, use several RSS positions along the sides of the source under

If a/d,, > 1 and if the source has clearly definable radiation areas, use one RSS position for each area.

top of the
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10 Measurement procedure

10.1 Selection of microphone positions

10.1.1 General

ISO 3

747:2000(E)

As a first step, position the microphones in front of the sides of the source under test (ST) so as to achieve equal
propagation conditions for all radiating areas; i.e. for a particular microphone position, either each area is in the
field of vision or each area is screened. Avoid positions on which only a few parts of the source are radiating.

Use three or four microphone positions, subject to the restrictions given below, distributed as evenly as possible

around th

A microph
enough, ar
shall be or
Space the

high as pog
10.1.2 Zor
The objecti

under test
used to ass

source under test. These positions and the microphone orientations shall be~t
measurements made on the RSS and the source under test respectively. Select, if possiblg, a
distance, d},, large enough to make the microphone position be in an area where the test envirenmse
for the megdsurement uncertainty of an engineering method, that is sg < 1,5 dB; see annex Al

ing

ne position shall be no closer than 0,5 m to any boundary surface of the_room. If the
d if the source under test is located away from all boundary surfaces, the positions of the
all sides of the reference box. This means that four microphone paositions shall be usec
positions of the microphones at a distance of at least 2 m from eaeh other. If the ceilin
sound absg@rbing, and frequencies higher than 2 000 Hz are important, seléet at least two microphon
sible and as close as possible to the source under test without.violating other requirement;

ve of zoning is to assess the similarity between thetadiation pattern in the horizontal plane
bn one hand and of the RSS in the presence of the source under test on the other hand.
ess RSS and microphone positions. Use zoning’according to Table 2.

Table 2 — Zoning

he same for
measurement
nt is qualified

room is large
microphones
in this case.
g is high and
b positions as

D.

of the source
yoning is also

© 1SO 2000 — All rights reserved

llluminated? Relative Effect on the Notation of
distances, r, sound power the zone
from estimation
the microphone
by ST by/'RSS
Yes No Strong ++
overestimate
No Yes Strong ——
underestimate
Yes Yes r(ST) <r(RSS) Overestimate +
Yes Yes r(ST) >r(RSS) Underestimate -
Yes Yes r(ST)~r(RSS) | Smallunder-or +—
overestimate
(within 10 %)
No No Either strong over- t— —
- or underestimate
Unless the room is highly reverberant (no acoustical treatment of walls and/or ceiling,
no large absorbing obstacles) no microphone positions shall be located in a ++/— —
zone.
# Receiving unscreened sound radiated directly by the reference sound source (RSS) or source
under test (ST).
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10.1.3 Selection of positions

Use zoning according to 10.1.2 and, complying with the general requirements of 10.1.1, select microphone
positions as follows.

a) The source under test is omnidirectional and the RSS is on top of it

In this case all zones are + or +/—. Select one microphone position on each free side of the source under
test.

b) All other cases

— Try tp find microphone positions in a +/— zone. If that is not possible, select one microphone pasition in a +
zong, one in a +/— and one or two positions in — zones.
10.2 Measurements
Determine the time-averaged sound pressure level for each octave band of interest (usually 125 Hz to 8 000 Hz).
When measufing on the reference sound source (RSS), use an integration time T > 305 unless the spegtrum of the
source under [test is broad-band and dominated by frequencies above 250 Hz, in which case T= 10 s miay be used
for measurements on the RSS. Often the source under test is less stable and‘thus requires a longer|integration
time. In that chse the integration time shall include at least one typical period-ef.operation of the source ynder test.
The following|data shall be obtained.
a) Sound pressure levels for each microphone position i = 1,..., n‘during the specified operation (see ¢lause 7) of
the sourge under test: L(sT)-
b) Sound pressure levels for each microphone position i=1,..., n for the background noise: L;g).
¢) Sound pressure levels produced by the RSS for @ach microphone position i = 1,..., n: Lirss)-
10.3 Corregqtion for background noisée
For each octgve band, correct the measured sound pressure levels Lj; for the background noise if Lj;g) is 6 dB to
15 dB below these levels. The correctéd value is given by
Ly =10|;>J(10LF"’1° —10Lpi(B)/1O)dB @
If AL =L - Lpie)>156B, no correction is made. If AL > 6dB, the measurement is valid according to this
International $tandard. Even if the measurement is invalid for a single frequency band, it can still be yalid for the
A-weighted value, provided that AL, is greater than 6 dB, where AL, is the difference between the valyies of L,

and LbAi(B) .

If the 6 dB criterion is not satisfied, the accuracy of the result(s) is reduced and grade 2 cannot be achieved.
Grade 3 is attained if 3 dB < AL < 6 dB. The maximum correction to be applied to these measurements is 1,3 dB.
The results may, however, be reported and may be useful for determining an upper boundary to the sound power
level of the source under test. If such data are reported, it shall clearly be stated in the text of the report, as well as
in graphs and tables of results, that the background noise requirements of this International Standard have not
been fulfilled.

© 1SO 2000 — All rights reserved
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10.4 Evaluation of the measurement uncertainty

If ALt > 7 dB, the measurement uncertainty is that of an engineering method. In all other cases try to improve ALs;
see annex A. The measurement uncertainty in terms of standard deviations of reproducibility is then given by Table 1.
The indicator requirements shall be complied with by each RSS position.

11 Calculation of sound power levels

11.1 One RSS position

For each ogtave band, calculate the sound power level, Lyy, by using the following equation:

n
Lw =Uwrss) +10 |g!%210°’lAL P‘} dB )
i=1

where, for ¢ach octave band
n is the number of microphone positions;

Lw(rs) is the sound power level of the RSS derived from its calibration;

ALpi = |pi (sT) — Lpi (RSS)

Lpi sT)| Is the sound pressure level of the source undektest in microphone position i, corrected fpr
background noise;

Lpi (Rsh) is the sound pressure level of the reference source in microphone position i, corrected for background
noise.

11.2 Seve¢ral RSS positions

When m R$S positions (j = 1 to m) are"Used, calculate, for each octave band, the sound power level, Ly, by using

the followinlg equation:
O O L +AL)

Ly =101g| 1) D 407" WRSST 14 (3)

j=1i=1

where

Lwj(ros)ys the sound power level of the RSS:

Al = Lpi (s1) ~ Lpij (RsS)
n is the number of microphone positions.

11.3 A-weighted sound power level

Calculate the A-weighted value according to the following equation:

Lya =10 |g(210°’1( LWKW)J dB (4)
k

© I1SO 2000 — All rights reserved 9
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where
Ly is the octave-band sound power level, in decibels, in octave band k;
A is the A-weighting constant of the mid-frequency of octave band k.

The A-weighting constants are given in Table 3.

Table 3 — A-weighting constants

Frequency A
Hz dB
125 -16,1
250 -8,6
500 -3,2

1 000 0

2 000 1,2
4 000 1,0
8 000 -11

12 Information to be recorded

Record the fojlowing information, when applicable, for measurements that are made according to the requirements
of this International Standard.

a) Sound spurce under test
— desqription of the sound source under test (including its dimensions);
— operpting conditions (according to measurement test code, if any);
— moupting conditions (accarding to measurement test code, if any).
b) Referenge sound source
— statd the conformance with 1ISO 6926;

— statg the'calibration values of the sound power level Ly grss)-

c) Acoustic environment
— description of test environment;
— treatment of walls, ceiling and floor;
— a sketch showing the location of the source and room contents.

d) Instrumentation

— equipment used for the measurements, including name, type, serial number and manufacturer;

10 © 1SO 2000 — All rights reserved
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name, type, serial number and manufacturer of reference sound source used in the measurements.

for the RSS,

parest decibel

rmity with the
eighted and,
en by the AL;

e) Acoustical data
— locations of the positions of microphones (a sketch may be included, if necessary) and the source under
test;
— locations of the reference source positions;
— SQ und PIToSuitc iCVCiD Clt Cl“ }JUbitiUIID Uf IIIibIU}Ji IUIcs fUI tiIC qulld SUUICT UIIUICI icai all
Aqweighted and, if required, in octave bands;
— cdlculated sound power level, in decibels; A-weighted and in octave bands rounded to/the n
(r¢ference: 1 pW);
— Al and the measurement uncertainty as given by Table 1;
— d3ate when the measurements were performed,;
— information on background noise, if any (see 10.3).
13 Information to be reported
The report shall state whether or not the reported sound power levels have been obtained in full confq
requirements of this International Standard. The reportUshall state the sound power level, A-\
optionally, |n octave bands given in decibels (reference:™1 pW) and the measurement uncertainty giy
indicator.
Report the ftems listed in clause 12.
In addition,|the test report shall include the\following information:
a) name pnd address of the testing-institution;
b) identification number of thetest report;
c) name and address ¢f‘the organization or the person who ordered the test.
© ISO 2000 — All rights reserved
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Annex A
(normative)

Evaluation of AL; and of the measurement uncertainty

A.1 Determination of the measurement uncertainty

See Figure AJl.

Survey of the source

l

Preliminary selection of RSS position
See clause 9 and annex B

l

Preliminary selection of microphone
positions. See clause 10 and annex B

l

Determination of AL
See annex A

Find microphone

M ) Yes Grade 2
positions with AL >7 dB

Engineering

Grade 3
Survey

Is grade 3 satisfactory ?

Figure A.1 — Flow chart

A.2 Determimationof AL¢

For a suitable position of the reference sound source in the vicinity of the machine under test measure the sound
pressure level Ly due to the reference sound source along a measuring path without screening obstacles and
varying the distance r. Determine the excess of sound pressure level:

AL = Ly — Liyrss) +11dB + 20 |g(LJ dB (A1)
f'o

12 © 1SO 2000 — All rights reserved
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where

Lwrss) Iis the sound power level of the reference sound source;

Lor is the sound pressure level at a distance r (in metres) from the RSS;
r is the distance between the RSS and the microphone (ro = 1 m).
NOTE When the sound pressure levels are A-weighted, the notation is ALsa. If the frequency spectrum of the RSS is

similar to that of the source under test (ST), the sound decay curve is related to A-weighted levels. Otherwise it is measured in
frequency bands and the A-weighted levels of the decay curve are calculated for the spectrum of the ST. If the spectra of the ST
and the RSS differ, but the spectrum of the ST is typically broad-band with a maximum between 500 Hz and 1 000 Hz when A-
weighted, the decay curve of the 1 000 Hz octave band can be used.

The sound propagation curve AL¢(r) shall be used to determine the necessary distanee d|between the
microphong¢s and the reference box with AL; > 7 dB. If the sound propagation curve/cannhot be determined
according fo the described method, use the defining equation (A.1) to determine ALs at \the microphone position
selected.

If AL¢(r) > [7 dB cannot be met for any microphone position, the test environment’does not in general satisfy the
requiremernts for an engineering method according to this International Standard.for any source under test.

© 1SO 2000 - All rights reserved 13
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Annex B
(informative)

Recommendations for the location of the reference sound source and the

microphones, if only one RSS position is used

B.1 General

Favourable p
depend on th
omnidirection
meter along 3
of the source

under test can be considered, for the purposes of this annex, as having a fairly omnidirectional radiation.

If the variatio
annex, horizo

B.2 Recon
It is recomme|
of the source

For a source
above the sol

psitions of the reference sound source (RSS) and the microphones relative to the soutce
e type of radiation pattern of the source under test. Whether the source under test.radiates fairly
hlly or predominantly in one or more horizontal directions can be determined by moving a

h of the measured sound pressure levels is higher than or equal to 4~dB, for the purpg
htal direction(s) where the source under test radiates sound preferentially can be identified

imendation 1

hded to locate the reference sound source in such a position that its radiation pattern, in th
Linder test, is similar to that of the source under test.

path going around the source under test at 1,2 m above the floor and 1 m fromthe extern
under test. If the variation of the measured sound pressure levels is small€r than 4 dB,

under test that radiates sound fairly omnidirectionally in space, reference sound sourg
rce under test are particularly favorable, see Figure B.1.

1

L P

=\\
A

under test

sound level

al surfaces
the source

ses of this

€ presence

e positions

Key

1 Favourable RSS position

2 Microphone

3 Omnidirectional machine

4 Unfavourable RSS position

14

Figure B.1 — RSS positions when the source under test is fairly omnidirectional
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