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Foreword

ISO (the International Organization for Standardizatién)”is

a worldwide

federation of national standards bodies (ISO member bodig¢s). The work

of preparing International Standards is normally, carried ouf
technical committees. Each member body  interested in
which a technical committee has been established has th
represented on that committee. International organizations,
and non-governmental, in liaison with |SO/also take part in
collaborates closely with the Interpational Electrotechnical
(IEC) on all matters of electrotechnical standardization.

Draft International Standards{adopted by the technical co

through 1SO
a subject for
e right to be
governmental
he work. 1SO
Commission

mmittees are

circulated to the member bodies for voting. Publication as af International

Standard requires approvahby at least 75 % of the member t
a vote.

International Standard ISO 3743-1 was prepared by Technic
ISO/TC 43, Acoustics, Sub-Committee SC 1, Noise.

ISO 3743 consists of the following parts, under the
Acoustics.'=- Determination of sound power levels of noig
Engineering methods for small, movable sources in reverbe

=) Part 1: Comparison method for hard-walled test room$

— Part 2: Methods for special reverberation test rooms
Part 2 is a revision of ISO 3743:1988.
Annex A of this part of ISO 3743 is for information only.

odies casting

al Committee

general title
e sources —
ant fields:
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is one of the ISO 3740 series, which specifies various
methods for determining the sound power levels of machines, equipment
and their sublassemblies. These basic standards specify the acoustical
requirements |for measurements appropriate for different test environ-
ments as shown in table 0.1. When selecting one of the methods of the
ISO 3740 serfes, it is necessary to select the most appropriate for the
conditions ang purposes of the noise test. General guidelines to assist in
the selection Jare provided in ISO 3740. The ISO 3740 series gives only
general principles regarding the operating and mounting conditions of the
machine or equipment under test. Reference should be made to the noise
test code for|a specific type of machine or equipment, if available, for
specifications [on mounting and operating conditions.

0.2 The method given in this part of ISO 3743 enables measurement of
sound pressufe levels in octave bands at prescribed fixed microphone
positions or along prescribed paths. A comparison method is used which
allows deternjination of sound power levels in octave bands;,A-weighted
sound power |evels may be calculated from the octave-band*sound power
levels. Quantities which cannot be determined are the(directivity charac-
teristics of the source and the temporal pattern “of. noise radiated by
sources emittjng non-steady noise.

nd 2 of ISO 3743 specify engineering methods for deter-
eighted and octave-band sound power levels of small noise
sources. The methods are applicable tosmall machines, devices, compo-
nents and sup-assemblies which can be installed in a hard-walled test
room with prescribed acoustical characteristics or in a special reverber-
ation test room. The methods are particularly suitable for small items of

racy is desireql without requiring the use of laboratory facilities.
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'"ﬁ{'{‘ﬂ?'}'l c'”_s'ﬂf'_tl':!‘ of Test environment Volume of source Character of noise s°"“_‘{?f’,‘f’f: .!evels °P"°'1‘_’_'",'.‘_'8[[“""°“
Stanaara mﬂnﬂﬂn ! opDlainavie avainaoie
3741 ; Steady, broad-band
. Reverberation room - In one-third-octave or A-weighted sound power
3742 Precision (gradg 1) mzs?sng specified require- Steady, discrete fre- octave bands level
Preferably less:than 1 % quency or narrow-band
3743-1 Hard-walled test room of test roqRfolume
Steady, broad-band, A-weighted and in octave Other weighted sound
Engineering (grpde 2) Special reverberation test narrow-band, or discrete | .4 power levels
3743-2 room frequency
3744 Engineering (grhde 2) Outdoors or in large room S‘l::t;a;tn?lmensuon less Any Directivity information
A-weighted and in one- and sound pressure levels
third-octave or octave as a function of time;
. - Preferably less than p .
. 1 Anechoic or semi< - bands other weighted sound
3745 Precision (grad¢ 1) anechoic roaff 8’: (;%: of test room vol Any power levels
e . Sound pressure levels as
f . No restrictions; limited ; .
p No special test environ- oot . a function of time; other
3746 Survey (grade 3J) BN Sir:gmbge?‘\t/atlable test en: Any A-weighted weighted sound power
levels
No special test environ- Steady, broad-band, :
3747 Survey (grade ) ment; source under test No restrictions narrow-band, or discrete A-weighted Sound power levels in

not movable

frequency

octave bands

1) See ISO 2204.
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0.4 In ISO 3743-2, the comparison method can also be used, but an al-
ternative method permits the determination of the A-weighted sound
power level of the source under test from a single A-weighted sound
pressure level measurement at each microphone position, rather than
from a summation of octave-band levels. This direct method eliminates
the need for a reference sound source, but requires the use of a special
reverberation test room. The direct method is based on the premise that
the sound pressure level, averaged in space and time in the test room, can
be used to determine the sound power level emitted by the source. The
properties of the special reverberation test room are chosen so that the
room's influence on the sound power output of the equrpment under test

is small. The rumbse nositic d source
quired in the {est room are specnfled

The requirements to be fulfilled by the special reverberation test room for
measurements in accordance with the method given in ISO 3743-2 are
significantly more restrictive than those placed on the hard-walled test
room by the domparison method given in this part of ISO 3743.

vi
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Acoustics — Determination of sound power levels of
noise sources — Engineering methods for smalli,
movable sources in reverberant fields —

Part 1:

Comparison method for hard-walled test rooms

1 Scope

1.1 General

This parft of ISO 3743 specifies a relatively simple en-
gineering method for determining the sound power
levels Jof small, movable noise sources. The
measurgments are carried out when the source is in-
stalled jn a hard-walled test room. A comparison
method| is used to determine to the octave:hand
sound ppower levels of the source. The spatial average
(octave-pand) sound pressure levels produced by the
source Wnder test are compared to the spatial average
(octave-pand) sound pressure levels produced by a
referenge sound source of known seund power out-
put. The difference in sound pressure levels is equal
to the difference in sound power_levels if conditions
are the|same for both sets (of) measurements. The
A-weigHted sound power leveél is then calculated from
the octgve-band sound power levels.

NOTE 1| Precision methods for the determination of
sound pgwer levelsof small noise sources are specified in
ISO 3741 and 1SO-3745.

1.3 Noise source

The noise-s8ource may be a device, machine, compo-
nent or,sub-assembly.

The maximum size of the source undef test depends
upon the size of the room used for [the acoustical
measurements. (See also 4.1).

1.4 Measurement uncertainty

Determinations made in accordance wi
ISO 3743 result, with few exceptions
deviations of reproducibility of the A-w
power level equal to or less than 1,5 df

A single value of the sound power le
source determined according to the

this part of ISO 3743 is likely to differ
value by an amount within the range of
ment uncertainty. The uncertainty in ¢
of the sound power level arises from 5
which affect the results, some assoc
vironmental conditions in the measuren]

th this part of
, in standard
bighted sound
B (see table 1).

bel of a noise
brocedures of
from the true
the measure-
eterminations
everal factors
ated with en-
ent laboratory

and others with experimental techniqugs.

If a particular noise source were to be fransported to

1.2 Types of noise

The method specified in this part of ISO 3743 is suit-
able for measurements of all types of noise within a
specified frequency range, except intermittent noise
consisting of isolated bursts of sound energy.

NOTES

2 A classification of different types of noise is given in
ISO 2204.

3 For sources of intermittent noise consisting of short-
duration noise bursts, the free-field methods specified in
ISO 3744 and ISO 3745 should be used.

each of a number of different Taboratories, and if, at
each laboratory, the sound power level of that source
were to be determined in accordance with this part
of ISO 3743, the results would show a scatter. The
standard deviation of the measured levels could be
calculated (see examples in ISO 7574-4:1985, annex
B) and would vary with frequency. With few ex-
ceptions, these standard deviations would not exceed
those listed in table 1. The values given in table 1 are
standard deviations of reproducibility, og, as defined
in ISO 7574-1. The values of table 1 take into account
the cumulative effects of measurement uncertainty in
applying the procedures of this part of ISO 3743, but
exclude variations in the sound power output caused
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by changes in operating conditions (e.g. rotational
speed, line voltage) or mounting conditions.

The measurement uncertainty depends on the stan-
dard deviation of reproducibility tabulated in table 1
and on the degree of confidence that is desired. As
examples, for a normal distribution of sound power
levels, there is a 90 % confidence that the true value
of the sound power level of a source lies within the
range + 1,645 oy of the measured value and a 95 %
confidence that it lies within the range + 1,96 oy of
the measured value. For further examples, reference

7 The standard deviation of reproducibility, as tabulated in
table 1, includes the uncertainty associated with repeated
measurements on the same noise source under the same
conditions (for standard deviation of repeatability, see
ISO 7574-1). This uncertainty is usually much smaller than
the uncertainty associated with interlaboratory variability.
However, if it is difficult to maintain stable operating or
mounting conditions for a particular source, the standard
deviation of repeatability may not be small compared with
the values given in table 1. In such cases, the fact that it
was difficult to obtain repeatable sound power level data on
the source should be recorded and stated in the test report.

should be made to the ISO 7574 and ISO 9296 series.

Table 1 —[ Estimated values of the standard
deviation of reproducibility of sound power levels
determingdd in accordance with this part of

ISO 3743
Octave-band centre Standard deviation of
frequéency reproducibility, oy
H2 dB
12 3,0
250 2,0
500 to ## 000 1,5
8 000 2,5
A-weighted 1,5%
*) Applicable|to a source which emits noise with a
relatively “flaf” spectrum in the frequency range
100 Hz to 10 Q00 Hz.

NOTES

4 The standard deviations listed in table 1 are associated
with the test copditions and proceduresdefined in this part
of 1ISO 3743, andl not with the noise squrce’itself. They arise
partly from varigtions between measurement laboratories in
the geometry of the test room, the acoustical properties of
the test room Houndaries, bagkgreund noise, the type and
calibration of ipstrumentatign,~and the reference sound
source. They afe also dde)to variations in experimental
measurement tgchniques;including microphone placement
and spatial avefaging,\location of source under test, inte-
gration times, apd-measurement of reverberation time.

8 The procedures of this part of 150 3743 and jhe stan-
dard deviations given in table 1 are applicableto/theasure-
ments on an individual machine. Charactefization of the
sound power levels of batches of machinés of the same
family or type involves the use of random’® samplihg tech-
nigues in which confidence intervals @ar¢ specified,|and the
results are expressed in terms of statistical upper [imits. In
applying these techniques, the total 'standard deviatjon must
be known or estimated, including the standard dediation of
production, as defined in I80-7574-1, which is a measure
of the variation in sound power output between ipdividual
machines within the patch. Statistical methods|for the
characterization of datches of machines are desgribed in
ISO 7574-4.

2 Normative references

The following standards contain provisions| which,
through reference in this text, constitute provisions
of this part of ISO 3743. At the time of publicafion, the
editions indicated were valid. All standards are[subject
to revision, and parties to agreements based|on this
part of ISO 3743 are encouraged to investigate the
possibility of applying the most recent editiong of the
standards indicated below. Members of IEC and ISO
maintain registers of currently valid Interhational
Standards.

ISO 2204:1979, Acoustics — Guide to International
Standards on the measurement of airborne agoustical
noise and evaluation of its effects on human beings.

ISO 3744:1994, Acoustics — Determination of sound
power levels of noise sources using sound gressure
— Engineering method in an essentially free figld over
a reflecting plane.

5 |If several laboratories use similar facilities and instru-
mentation, the results of sound power determinations on a
given source in those laboratories may be in better agree-
ment than would be implied by the standard deviations
given in table 1.

6 For a particular family of sound sources, of similar size
with similar sound power spectra and similar operating
conditions, the standard deviations of reproducibility may
be smaller than the values given in table 1. Hence, a noise
test code for a particular type of machinery or equipment
making reference to this part of ISO 3743 may state stan-
dard deviations smaller than those listed in table 1 if sub-
stantiation is available from the results of suitable
interlaboratory tests.

ISO 3745:1977, Acoustics — Determination of sound
power levels of noise sources — Precision methods
for anechoic and semi-anechoic rooms.

ISO 6926:1990, Acoustics — Determination of sound
power levels of noise sources — Requirements for
the performance and calibration of reference sound
sources.

ISO 7574-1:1985, Acoustics — Statistical methods for
determining and verifying stated noise emission val-
ues of machinery and equipment — Part 1. General
considerations and definitions.
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ISO 7574-4:1985, Acoustics — Statistical methods for
determining and verifying stated noise emission val-
ues of machinery and equipment — Part 4: Methods
for stated values for batches of machines.

IEC 225:1966, Octave, half-octave and third-octave
band filters intended for the analysis of sounds and
vibrations.

[EC 651:1979, Sound level meters.

IEC 804:1985, Integrating-averaging sound level me-

ISO 3743-1:1994(E)

NOTES

11 Time-averaged sound pressure levels
weighted and denoted by L,aeqr Which is
ated to Lp,.

12 In general, the subscripts “eq” and “
since time-averaged sound pressure ievels

are usually A-
usually abbrevi-

T" are omitted
are necessarily

determined over a certain measurement time interval.

3.4 sound power, W: The rate per

unit time at

which sound energy is radiated by a source. It is ex-

ters.

IEC 94211988, Sound calibrators.

3 Definitions

For the purposes of this part of ISO 3743, the follow-
ing definitions apply.

3.1 sound pressure, p: A fluctuating pressure
superimposed on the static pressure by the presence
. It is expressed in pascals.

The magnitude of the sound pressure can be
in several ways, such as instantaneous sound

sound pressure to the square of the reference sound
pressurg. Sound pressure levels areexpressed in
decibeld. The reference sound pressure is 20 pPa

° Pa).

that, within a measurement time interval, T, has the
same mean square sound pressure as a sound under
consideration which varies with time.

T
1 (100
Lyur=101g [—T-L 10012700 dt] dB

T 2
_ 1 { P
_10|g|:—7—:‘[) pg

dt:| dB D)

Time-averaged sound pressure levels are expressed
in decibels and shall be measured with an instrument
which complies with the requirements of IEC 804.

U s
MITOOSTU ITT Vvallo.

3.5 sound power level, L,: Ten times
to the base 10 of the ratio ofithe sour
ated by the source under test to the re
power. It is expressed, in< decibels.
sound power is 1 pW (10712 W).

The frequency weighting or the wid{
guency band usedshall be indicated.

NOTE 13
level is Ly

For example, the A-weighted

the logarithm
d power radi-
ference sound

The reference

h of the fre-

sound power

3.6 reverberant sound field: That

ortion of the

sound field in the test room over which the contri-
bution of the sound received directly from the source

is negligible compared to the sound refl
boundaries of the room and from obje
room.

3.7 hard-walled test room: Room
acoustical reflectivity of all room surfa
floor and ceiling) is high over the frequ
interest.

3.8 frequency range of interest: Fo
poses, the frequency range of interes
octave bands with midband frequencie
to 8 000 Hz, i.e. from the lower cut-off
band (90 Hz) to the upper cut-off of the
(11 200 Hz).

NOTE 14  For special purposes, the freq
interest may be extended or reduced, but
ditional requirements on the characteristics

cted from the
cts within the

in which the
ces (including
ency range of

r general pur-
I includes the
5 from 125 Hz
of the 125 Hz
B 000 Hz band

uency range of
this places ad-
bf the test room

which are not described In this part o

3743.

3.9 reference sound source (RSS): Stable sound
source emitting steady, broad-band noise with ad-
equate sound power over a wide frequency range,
calibrated in accordance with ISO 6926. The sound
power levels of the reference sound source are
known over the frequency range of interest.

3.10 reference box: Hypothetical surface which is
the smallest rectangular parallelepiped that just en-
closes the source under test and terminates on the
floor of the test room.
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NOTE 15  Small individual components of the source
which do not contribute to its sound radiation may lie out-
side the reference box.

3.11 comparison method: That method in which
the sound power level of a source under test is de-
termined by comparing the averaged value (on a
mean-square basis) of the sound pressure levels
produced by the source in the test room to the aver-
aged value of the sound pressure levels produced in
the same room by a reference sound source of known
sound power output. The drfference in sound press-

ure levels is e;
levels when cd

measurementg.

ou nd-power
14

boundary surface shall not exceed 0,20 at all fre-
quencies within the frequency range of interest. Most
ordinary, unfurnished rooms without special acous-
tical treatment (e.g. acoustical ceilings and/or absorp-
tive wall coverings) will comply with this requirement.
Table 2 may be used for guidance.

Table 2 — Acceptable and unacceptable rooms

Acceptable rooms Unacceptable rooms

Nearly empty rooms with Rooms with upholstered

nditions are the same for both sets of

3.12 direct method: That method in which the

sound power

mined from tH
basis) of the s
source in the
the volume of

3.13 backgrdund noise:

other than the

NOTE 16 Bac
from airborne s
trical noise in ins

evel of a source under test is deter-
e averaged value (on a mean-square
ound pressure levels produced by the

{est room, the reverberation time, and

the test room.

Noise from all sources
source under test.

ground noise may include contributions
bund, structure-borne vibration, and elec-
trumentation.

3.14 backgrdund noise level: Sound pressure level

measured in t
test is not ope

he test room when the source under
rating. It is expressed in decibels.

3.15 sound absorption coefficient: In a specified

frequency band,
of a material of

coefficient is
sound power 3

3.16 highly
source with a
accordance wif

a measure of the absorptive propérty
surface. Ideally, the sound absorption
he fraction of the randomly tincident
bsorbed or otherwise not reflected.

directional sound source: Sound
maximum directivitydndéx measured in
h 1ISO 3745 which.exceeds 15 dB.

4 Requirements for hard-walled test

room

4.1 Volum

The volume of
and at least 40

In rooms with

of test room

the test room shall be at least 40 m3,
times the volume of the reference box.

volumes between 40 m® and 100 m®,

the largest dimension of the source shall not exceed
1,0 m. In rooms with volumes greater than 100 m?,
the largest dimension of the source shall not exceed

20m.

4.2 Acoustical properties of test room

A hard-walled room shall be used. This means that the

sound absorpt

ion coefficient of any portion of any

furniture, machineny or in-
dustrial rooms with'la
small amount-of soynd
absorptive material pn
ceiling or,walls (for gxam-
ple, partially absorptive

ceiling)

smooth hard walls and
ceiling made of concrete,
brick, plaster or tile

Rooms with some gound
absorptive materialg on
both ceiling and walls

Partly empty rooms, rooms
with smooth hard walls

Rooms without
upholstered furniture, rec-
tangular machinery rooms
or industrialrooms, no
sound_absorptive materials
on surfaces

Rooms with large
amounts of sound gosorp-
tive materials on either

ceiling or walls

lrregularly shaped rooms
without upholstered furni-
ture, irregularly shaped ma-
chinery rooms or industrial
rooms, no sound absorp-
tive materials on surfaces

4.3 Test of room suitability

The suitability of a test room may differ frgm one
source to another. The requirements for the rgom are
most critical when a highly directional source is to be
evaluated. When testing the general suitability of a
test room, the following procedure shall be followed.

A highly directional, broad-band sound source is lo-
bphone
positions are chosen according to 7.4 and the average
(energy basis) octave-band sound pressure level, L,
is determined (see L s in clause 8). The sound
source is then turned 45° to 135° in compliance with
the requirement of 7.5 and the corresponding
octave-band sound pressure level, L,,, is determined.
Thls procedure is repeated twice more to determine

L,; and L,,. The fourth position shall be within 45° to
90° of the first position. If the maximum difference
between the octave-band sound pressure levels of
any two source positions for the frequency bands
with midband frequencies between 125 Hz and
8 000 Hz does not exceed the standard deviations of
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table 1, the test room is considered to fulfil the re-
quirements of this part of ISO 3743.

NOTE 17  As an alternative to the highly directional sound
source, a sound source of the same type as the source un-
der test may be used. However, if the alternative procedure
is used, the qualification is valid for this type of source only.

4.4 Criterion for background noise

At each microphone position, the octave-band sound
pressure_levels due to background noise shall be at

ISO 3743-1:1994(E)

6 Installation and operation of source
under test

6.1 General

The manner in which the source under test is installed
and operated may have a significant influence on the
sound power emitted by the source. This clause
specifies conditions that minimize variations in the
sound power output due to the installation and oper-
ating conditions of the source under test. The in-

least 6 9B and preferably more than 15 dB below the
octave-bpnd sound pressure levels measured with
both thg reference sound source and the source un-
der test [in operation.

45 Temperature and humidity

For measurements according to this part of ISO 3743,
the temperature and the relative humidity of the test
room shall be controlled during the acoustical
measurgments and maintained at as nearly constant
values ap practicable. These values shall be reported
in the tept report.

5 Instrumentation

5.1 Instrumentation system

The insfrumentation system, including the micro-
phone ahd cable, shall meet the requirements.for a
type 1 instrument specified in IEC 804.

For medasurements in octave bands, the instrumen-
tation syptem shall meet the requirements of IEC 225.

5.2 Calibration

During Ppach series of ~-measurements, a sound
calibratof with an accuracy of + 0,3 dB (class 1 as
specifieq in |IEC 942)Cshall be applied to the micro-
phone tq verify the Galibration of the entire measuring
system Jat one 0r/more frequencies over the fre-
guency fange ofiinterest.

The compliance of the calibrator shall be verified with
the requi
compliance of the instrumentation system with the
requirements of I[EC 804 shall be verified at least ev-
ery 2 years in a laboratory making calibrations
traceable to appropriate standards.

The date of the last verification of compliance with
relevant |IEC standards shall be recorded.
5.3 Reference sound source

The reference sound source (RSS) shall meet the re-
quirements of ISO 6926 and shall be calibrated annu-
ally in accordance with 1ISO 6926.

structions of a noise test code, if any. exists, shall be
followed in so far as installation and»operation of the
source under test are concerned.

6.2 Source location

Install the source in thetest room in one or more lo-
cations as if it were(being installed for hormal usage.
If no such location(s) can be defined, pldce the source
on the floor of the test room. Additional|requirements
for source location are given in 7.2.

The location(s) of the source in the test|room shall be
described in the test report.

6.3 Source mounting

In many cases, the sound power emitted will depend
upon the support or mounting condjtions of the
source under test. Whenever a typica| condition of
mounting exists for the equipment unfer test, that
condition shall be used or simulated, if feasible.

If a typical condition of mounting doeg not exist or
cannot be utilized for the test, take ¢are to avoid
changes in the sound output of the soufce caused by
the mounting system employed for the test. Take
steps to reduce any sound radiation frpm the struc-
ture on which the equipment may be mpunted.

Sources normally mounted through a pwindow, wall
or ceiling shall be mounted through a wall or the ceil-
ing of the test room.

Other special cases given in ISO 3744:1994, 6.3, are
applicable to this part of ISO 3743.

e and its as-
sociated equipment shall be described in the test re-
port.

NOTE 18 The use of resilient mounts or vibration-
damping material to support the equipment under test may
be appropriate.

6.4 Auxiliary equipment

Take care to ensure that any electrical conduits, piping
or air ducts connected to the source under test do not
radiate significant amounts of sound energy into the
test room. If practicable, locate all auxiliary equipment
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necessary for the operation of the source under test
outside the test room and clear the test room of all
objects which may interfere with the measurements.

6.5 Operation of source during the test

During the measurements, use the operating con-
ditions specified in the test code, if any exists for the
particular type of machinery or equipment under test.
If there is no test code, operate the source, if poss-
ible, in a manner which is typlcal of normal use. In
such a case, v :

conditions shall be selected:

a) device under specified load and operating con-
ditions;

b) device undgr full load [if different from a) above];
c) device undgr no load (idling);
d) device und

to maximu
normal use

r operating conditions corresponding
sound generation representative of

e) device with simulated load operating under care-
fully defined conditions;

f) device und
istic work

r operating condition with character-

The method diven in this part of I1SO 3743 is appli-
cable for detefmining the sound power level of the
source under @ny desired set of operating conditions
(i.e. temperatufe, humidity, device speed, etc.). These
test conditiond shall be selected beforehand and shall
be held constgnt during the test. The source\shall be
in the desired|operating condition beforg any acous-
tical measurements are made.

Other special fases given in ISO 3744:1994, 6.5, are
applicable to this part of ISO 3743:

The operating| conditions g¢f-the source during the
acoustical mepsurements\shall be described in the
test report.

7 Measurements in test room

the same test conditions. The difference in the sound
pressure levels obtained in the two sets of acoustical
measurements is equal to the difference in the sound
power levels of the two sources.

7.2 Location of source under test

Unless there are contrary requirements in an acous-
tical test code for the particular type of machinery or
equipment under test, install the source such that the
distance between any wall or the ceiling of the test
m. The
sndes of the reference box shall not be parallel to the
walls of the room. When installing thesourde, con-
sider the requirements concerning the“placement of
the microphones given in 7.4. These\usually [require
that the source be placed near tHeymiddle of|a large
test room so that microphones, can be placed on all
four sides of the source. In a’small test roon, place
the source at one end so.that a reverberant field can
be established at the othér end of the room.

The source undertest shall remain in the test room
during all acoustical measurements if its soyind ab-
sorptivity (whén“not in operation) affects thg sound
pressure levels'when the RSS is operating.

If the seurce under test is table-mounted ¢r wall-
mounted, the table or wall shall be considered to be
part\of the test set-up.

7.3 Location of reference sound source (RSS)

When the source under test is placed on the floor
more than 1 m from the walls, during the secpnd set
of acoustical measurements place the RSS|in the
same position as that occupied by the source under
test during the first set of acoustical measurgments.
If, however, the source under test is closer than 1T m
to a wall, do not place the RSS at the positiof of the
source under test, but at a position on the flpor 1 m
from the wall.

7.4 Microphone positions

At least three microphone positions shall be used. The
same three microphone positions (and orierftations)
shall be used for measurements on the sourck under

7.1 General

Carry out two sets of acoustical measurements, first
with the source under test, and then with the refer-
ence sound source (RSS). Make these measurements
with the sources installed and operated in the test
room. Compare the spatial average (octave-band)
sound pressure levels produced by the source under
test to the spatial average (octave-band) sound
pressure levels produced by a reference sound
source, of known sound power output, which re-
places the source under test and is operated under

test and on the RSS. If there are discrete frequencies
or narrow-band components in the spectrum of the
sound emitted by the source under test, follow the
procedure given in 7.6.

If practicable, all three microphone positions shall be
in the reverberant sound field. This requires that the
minimum distance d.,, in metres, between the sound
source and the nearest microphone position be not
less than

dmin =0, 3V1/3 (2D

where V is the room volume in cubic metres.
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No microphone position shall be closer than 0,5 m to
the ceiling or to any wall of the test room.

If the room is large enough, and both the conditions
for d.,;, and the minimum distance to the ceiling and
walls are fulfilled, the number of microphone positions
shall be increased to five: one on each side of the
reference box and the fifth directly above the refer-
ence box.

The microphone positions should be at least a dis-
tance of a half-wavelength (i.e. 1/2) from one another,

ISO 3743-1:1994(E)

L, s the time-averaged sound pressure level,
in decibels, at the i measurement pos-
ition;

n is the number of microphone positions
(n="6),

and
1 n

— 0,1L,

Lp=10lg[7210 L'-} dB L@

i=1

where A5 tThe wavelengih of the centre frequency
of the Iqwest octave band in the frequency range of
interest.

NOTE 19] The use of a moving microphone traversing a
path in tHe test room at constant speed will often be more
convenieft than the use of a number of fixed microphone
positions| The path may be a line, an arc, a circle or some
other gedmetric figure, provided the plane of the path is at
least 10°| out of parallel with any room surface. Such a
sweepind arrangement with a single microphone may be
used if the rules for multiple, fixed microphones are com-
plied with. The path length of the sweep should be at least
5m.

7.5 Special arrangement for directional

lowing
source location in the test room is required. Use fixed
microphone positions in accordance with 7.4 and in-
crease the number of such positions to a minimum
of six.

Calculate the estimated standard deviation, sy, in
decibels, for each octave band of interest from the
following equation:

n 12
sM=(n—1)—1/2 [Z (Lpi—];):l N <))
i=1

where

Depending on the value of sy, for each\frequency band
of interest, choose the number of_positions for the
source, ng, as given in table 3.

Table 3 — Required number of source locations

Sm
dB s
<25 1
2,5 <40 2 in the same room
/4,0 2 in the same room, plus 2 in
another test room

For values of sy, greater than 4,0 9B, acoustical
measurements -are required at two sofirce locations
in another test room with different dimensions and
which is in accordance with the requirements given
in 4.3.

7.7 Acoustical data to be obtained

If a specific noise test code for the soufce under test
has been published, the requirementy of that test
code shall be followed. In the absence pf such a test
code, obtain the time-averaged sound pressure level
in accordance with IEC 804 for each| octave band
within the frequency range of interest.|A suitable in-
tegration time when making measurgments in ac-
cordance with IEC 804 on a reference [sound source
(RSS) is 30 s. In the case of a moving microphone, the
mtegratlon time should include at least| one full trav-
sound output
of the source under test is less stable than that of the
reference sound source, a longer integration time is
required.

The following acoustical data shall be obtained:

a) L’,sr) time-averaged octave-band sound pressure
Ievels at each microphone posmon =12, .. n
when the source under test is operating under
prescribed conditions (see 6.5);

b) L',rss) time-averaged octave-band sound press-
ure fevels at each microphone position
(i=1,2,.. n)when the RSS is operating;
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) L”,gy time-averaged octave-band sound pressure
levels at each microphone position (i=1, 2, ..., n)
for the background noise, with neither the RSS nor

the source

under test in operation.

7.8 Corrections for background noise

If the levels

of background noise L”,g at each

microphone position and in each frequency band are

more than 6 d

levels L),

B below the measured sound pressure

with either one of the sources operating,

Ly; is the octave-band level, in decibels, in
band i;

is the A-weighting value at the midband
frequency of band i, as given in table 4.

Table 4 — A-weighting values, A;

correct the v4
ground noise.
lowing equatid

NOTE 20 WH
than 15 dB be
sources operati

If the 6 dB cr|
octave bands,
reduced and

levels. The rg
may be usefy
the sound po
such data are
text of the re

lues of L7, for the niluence of back-
The corrected value is given by the fol-
n:

[1 OO,'IL',,,- _ 100.114",,18):' dB e (5)

en the background noise levels are more
ow the sound pressure levels with the
ng, assume L', is equal to L,

terion is not satisfied for one or more
the accuracy of the measurements is
orrections are not applicable for those
sults may, however, be reported and
| in determining an upper boundary to
wer level of the source under test. If
reported, it shall be clearly stated in the

results, that

port, as well as in graphs and tables of
he background noise requirements of

this part of ISD 3743 have not been fulfilled.

8 Calculation of sound power levels

Calculate the pound power level of the source -under
test, Ly, in epch octave band within the\frequency

range of inter
Ly = LW(R
where

Ly rss)

Lyrss)

st, using the following equation:

)~ Lyrss) + LixsT ... (6)

is the calibrated sound power level
of theRSS;

is the sound pressure level of the
reference source averaged (energy

basis) over the microphone positions

Frequency A;

Hz dB
125 =1671
250 -86
500 +3:2

1 000 0

2 000 1,2

4 000 1,0

8 000 -11

9 Information to be recorded
The following information, whenever applicaljle, shall
be compiled and recorded for all measurements made

in accordance with the requirements of this| part of
ISQO 3743.

9.1 Sound source under test

a) Description of the sound source under fest, in-
cluding its

— type,

— technical data,

— dimensions,

— manufacturer,

— serial number, and

— year of manufacture.

b) Operating conditions during test (in acgordance

Lysm)

or the microphone path;

is the sound pressure level of the
source under test averaged (energy
basis) over the microphone positions
or the microphone path.

Then, calculate the A-weighted sound power level of
the source under test from the following equation:

Lyp=10

where

Ig [Z 100'1‘“"“‘9] dB (D

with the specific test code for the source, if any,
or the manufacturer's instructions).

¢) Mounting conditions.

9.2 Reference sound source

a) Type, serial number and manufacturer of the ref-
erence sound source used for comparison with
the source under test.

b) Calibration values of the sound power level Lygss,
of the reference sound source in octave bands.
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c)

A statement stating whether or not the RSS com-
plies with the requirements of ISO 6926.

ISO 3743-1:1994(E)

all microphone positions, in decibels with refer-
ence to 20 pPa (= 2 x 107° Pa).

¢) The calculated sound power levels, in octave
9.3 Acoustical environment bands, for the source under test, in decibels with
reference 1 pW ( = 10712 W).
a) Description of the test room, including dimen- i
sions, treatment of walls, ceiling and floor. d) The calculated A-weighted sound power level for
the source unde& test, in decibels with reference
b) Sketch of the test room, showing the location of to 1 pW(=10"""W).
the source and room contents. )
NOTE 21 ISO 9296 requires that the declared A-
H . . . weighted sound power level, , of lcomputers and
c) A'.r Ipmperature in degrees Celsius, l.'elatlve hu- busigness equipmgnt be expregg’ga in aels,pusing the
mldl as a percentage, and barometric pressure identity 1 B = 10 dB.
in papcals.
e) Remarks on the subjective impressign of the noise
produced by the source(audible djscrete tones,
9.4 Instrumentation impulsive character,”\spectral contgnt, temporal
characteristics, etc.).
a) Equipment used for the acoustical measurements,
inclugling the name, type, serial number and f) The place ,where and the dat¢ when the
manlifacturer. measurements were performed, arjd the person
responsible for the test.
b) Date| and place of calibration of the sound

calibfator and the instrumentation system (see
5.2).

9.5 Agoustical data

a)

b)

The positions and orientations of the microphones
with [respect to the source under test; a sketch
may be included, if necessary.

The |time-averaged sound pressurel_levels, in
octaye bands, for the sound source.under test, for
the RSS, and with neither sourcétin® operation, at

10, " Information to be reported

Only those recorded data (see clause 91) are to be re-
u

ported which are required for the p
measurements. The report shall state W
the reported sound power levels have
in full conformity with the requirement
of ISO 3743.

poses of the
hether or not
pbeen obtained
s of this part

The A-weighted sound power level of the source un-

der test shall be reported to the neares

0,5 dB.
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(informative)
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