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imtroduction

0.1 This International Standard specifies method$\for d
emission sound pressure levels at a work statien_and at
positions in the vicinity of machinery and équipment fr
power level. In general, these sound pressure levels are
those that would be observed when the‘machinery or equ
ating in its normal surroundings where‘the environment ma
emission sound pressure level.

0.2 This International Staddard is one of a series
ISO 11204) which specifies“various methods for determi
emissions of a piece af\machinery or equipment, or a s
such equipment (machine under test). ISO 11200 gives g\
choice of the method to be used to determine the e
pressure levels gfSmachinery and equipment.

It also gives details of International Standards giving meth
termination”of sound power levels.

Etermining the
pther specified
bm the sound
different from
pment is oper-
v influence the

ISO 11200 to
hing the noise
b-assembly of
lidance on the

mission sound

pds for the de-
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Acoustlcs — Noise emltted by machmery and

other sgecified positions nearby, by calculation from
the soumd power level. The principal purpose of. this
determifation is to permit comparison of the. per-
formancke of different units of a given family~of ma-
chinery lor equipment, under defined environmental
conditiohs and standardized mountingsand operating
conditiops. The data obtained may also be used for
the dedjaration and verification( of emission sound
pressurg levels as specified in ISO 4871.

Emissiop sound pressuré-evels are determined with
the same frequency Aveighting and time weighting,
or in th¢ same frequéncy bands, as those for which
sound ppwer levéls have been determined.

NOTES

1 The Certents—of-this apd—+elated lrterpational-Standards
eSO+t HS—af

1.2 Types of noise and noise sources

This International Standard is, in pring
to mowving or stationary machines, for|
door-use, particularly those machin
nyass-produced. The methods given
national Standard are not applicable t
tional sound sources used outdoors.

This International Standard is particular

machines whose largest dimension if

equal to 1 m. It is also applicable to |3
in certain cases (see 6.2.3).

This International Standard is applical
of noise as defined in ISO 2204 and
which methods for determining the
level are available.

1.3 Test environment

The test environment to be used is
specified for the determination of thd

ple, applicable
indoor or out-
es which are
in this Inter-
o highly direc-

y applicable to
less than or
rger machines

le to all types
ISO 12001 for
sound power

that which is
sound power

are summarized in table 1 of ISO 11200:1995.

2 At any given position in relation to a particular machine,
and for given mounting and operating conditions, the emis-
sion sound pressure levels determined by the method of
this International Standard will in general be lower than the
directly measured sound pressure levels for the same ma-
chine in the typical workroom where it is used. This is due
to reverberation and the contributions of other machines. A
method of calculating the sound pressure levels in the
vicinity of a machine operating alone in a workroom is given
in 1SO 11690-3. Commonly observed differences are 1 dB
to 5 dB, but in extreme cases the difference may be even
greater.

| |- M| Y YN lad +
TIOVOT T allurtluarico vvilrm i TTitCiriatl

of the ISO 3740 or ISO 9614 series.

1.4 Specified positions

nal Standards

This International Standard is applicable to work
stations and other specified positions in the vicinity
of the source under test where emission sound
pressure levels are to be determined. It is not appli-
cable to work stations and other defined positions
which are situated inside a cab or a cabin, or behind
a screen.
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A work station can be a single point, corresponding
to the specified position of a standing or seated op-
erator. It can also be a specified path.

NOTE 3 More detailed specifications regarding seated,
standing, stationary or moving operators, as well as infor-
to be found in

mation concerning bystanders, are

ISO 11201.

1.5 Specific field of application of each

method

© IS0

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

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

ISO 3746:1995, Acoustics — Determination of sound
power levels of noise sources using sound pressure

Specific informration on the field of application of each
of the two mlethods described in this International
Standard is gien in 6.2.2 and 6.2.3.

2 Normati

The following
through referg
of this Interng
cation, the edi
are subject tg
based on this
to investigate
cent editions
Members of |
rently valid Int

ISO 2204:1974
Standards on
noise and eva

ve references

standards contain provisions which,
nce in this text, constitute provisions
tional Standard. At the time of publi-
ions indicated were valid. All standards
revision, and parties to agreements
International Standard are encouraged
the possibility of applying the most re-
of the standards indicated below.
EC and ISO maintain registers of cur-
rnational Standards.

D, Acoustics — Guide to International
he measurement of airborne acoustical
uation of its effects on humanibeings.

ISO 3741:1988, Acoustics — Determination of sound
power levels pf noise sources — Rrécision methods

for broad-band

ISO 3742:198
power levels
for discrete-fn
reverberation

sources in reverberation rooms.

B, Acoustics > Determination of sound
bf noise sources — Precision methods
equencySanhd narrow-band sources in
Fooms:.

ISO 3743-1:19

94.) Acoustics — Determination of

— Survey method using an enveloping meagurement
surface over a reflecting plane.

ISO 9614-1:1993, Acoustics —, Determingtion of
sound power levels of noise soarces using $ound in-
tensity — Part 1. Measurementat discrete goints.

ISO 9614-2:—", AcoustiCs,=— Determination ppf sound
power levels of noisé_seurces using sound |intensity
— Part 2: Measurement by scanning.

ISO 11200:19956,“Acoustics — Noise emittefl by ma-
chinery and-equipment — Guidelines for the use of
basic standards for the determination of pmission
soung~pressure levels at a work station anq| at other
specified positions.

ISO 12001:—", Acoustics — Noise emitteq by ma-
chinery and equipment — Rules for the drafting and
presentation of a noise test code.

I[EC 651:1979, Sound level meters.

IEC 804:1985,
meters.

Integrating averaging souhd level

IEC 942:1988, Sound calibrators.

|[EC 1260:—?, Electroacoustics — Octave-pand and
fractional-octave-band filters.

3 Definitions

sound power levels of noise sources — Engineering
methods for small, movable sources in reverberant
fields — Part 1: Comparison method for hard-walled
test rooms.

ISO 3743-2:1994, 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.

1) To be published.
2) To be published. (Revision of IEC 225:1966)

For the purposes of this International Standard, the
following definitions apply. More detailed definitions
may be found in noise test codes for specific types
of machinery and equipment.

3.1 emission: Airborne sound radiated by a well-
defined noise source (e.g. the machine under test).

NOTE 4  Noise emission descriptors may be incorporated
in a product label and/or product specification. The basic
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noise emission descriptors are the sound power level of the
source itself and the emission sound pressure levels at a
work station and/or at other specified positions (if any) in the
vicinity of the source.

3.2 emission sound pressure, p: The sound press-
ure, at a specified position near a noise source, when
the source is in operation under specified operating
and mounting conditions on a reflecting plane surface,
excluding the effects of background noise as well as

ISO 11203:1995(E)

NOTES

6 In general, the subscripts eq and T are omitted since
time-averaged emission sound pressure levels are necess-
arily determined over a certain measurement time interval.

7 Equation (1) is identical to that for the familiar ISO en-
vironmental noise descriptor “equivalent continuous sound
pressure level” defined in ISO 1996-1. However, the emis-
sion quantity defined above is used to characterize the noise
emitted by a machine under test and assumes that stand-
ardized measurement and operating conditions as well as a

the effeqts—of TeftectionsotherthamthosefronTthe
plane or planes permitted for the purpose of the test.
It is expressed in pascals.

3.3 emission sound pressure level, L,: Ten times
the logarfthm to the base 10 of the ratio of the square
of the erission sound pressure, p2 1), to the square
of the refference sound pressure, py, measured with
a particular time weighting and a particular frequency
weighting, selected from those defined in IEC 651. It
is expregsed in decibels. The reference sound press-
ure is 20|pPa.

NOTE 5 | Examples include:

— maximum A-weighted emission sound pressure level
with time-weighting F: L agmax

— C-weighted peak emission sound pressure le\el:
L

»C,peal-
The emipsion sound pressure level shall~be deter-
mined at|a specified position in accordanece with either
a test code for a specific family of ftnachines or, if no
test codg exists, a method that.complies with the
ISO 11200 series.

3.3.1 time-averaged).emission sound pressure
level, L |,/ Emissionsound pressure level of a con-
tinuous pteady_sound that, within a measurement
time intgrval, \E~has the same mean square sound
pressure|as assound under consideration which varies
with time-

controlled acoustical environment are |used for the
measurements.

3.3.2 peak emission soundpressur¢ level, L,
Highest instantaneous value-of the efnission sound
pressure level determined\Over an opdrational cycle.
It is expressed in degibels.

3.3.3 single-event emission sound pressure level,
L,,s: Time-integrated emission sound pressure level
of an isolateéd'single sound event of spdcified duration
T (or specified measurement time T) [normalized to
Th= ks

It.Js expressed in decibels and is given|by the follow-
ing equation:

T 2[
Lpis=101g - PO 4 o8 @)
' Tolo pg

T
= Lyoqr+10lg —— dB

0

NOTE 8 The above equation is identical| to that for the
familiar ISO environmental noise descriptgr “sound expo-
sure level”. However, the emission quantity defined above
is used to characterize a noise source and [assumes that a
controlled environment is used for the meagurements.

3.4 sound power, W: The rate per unit time at
which airborne sound energy is radiatef by a source.
It is expressed in watts.

35 soundpowerlevel, L,: Ten timed the logarithm

It is expressed in decibels and is given by the follow-
ing equation:
2
1 (7P (1)
Lpogr=101g 1| £ dr dB G
0 po

A-weighted time-averaged emission sound pressure
levels are denoted by L,pqqr, Which is usually abbrevi-
ated to La. L,peqr shall be measured with an instru-
ment which complies with the requirements of
IEC 804.

to the base 10 of the ratio of the sound power radi-
ated by the source under test to the reference sound
power. It is expressed in decibels.

The frequency weighting or the width of the fre-
quency band used shall be indicated. The reference
power is 1 pW (1 pW = 10" "2 W).

NOTE 9
iS L.

For example, the A-weighted sound power level

3.6 free field over a reflecting plane: Sound field
in a homogeneous, isotropic medium in the half space
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above an infinite, rigid plane surface on which the
source is located.

3.7 reference box: Hypothetical surface which is

the smallest

rectangular parallelepiped that just en-

closes the source and terminates on the reflecting

plane.

3.8 work st

ation; operator's position: Position in

the vicinity of the machine under test which is in-
tended for the_aperator

© |ISO
5 Quantities to be determined
The methods given in this International Standard apply

to A-weighted emission sound pressure levels, L,
Levels in frequency bands may be calculated from the
corresponding sound power levels, if they are avail-
able.

Reference should be made to the other International
Standards of the ISO 11200 series for determinations
of quantities describing time characteristics of the

3.9 operatof: Individual whose work station is in the
virinitvy Af a rharhina anAd wha e narfarmina a wark
VI\/IIIILY Vi o a ifiaviinic aiiu vviiv 1o PUIIUIIIIIII\C’ (@) VVUIN

task associatdd with that machine.

3.10 specifigd position: Position defined in relation

to a machine
ator's positio
point, or a co

including, but not limited to, an oper-
1. The position can be a single, fixed

bination of points along a path or on a

surface locatdd at a specified distance from the ma-

chine, as des
any exists.

NOTE 10 Po
tion, or in the

ribed in the relevant noise test code, if

Gitions located in the vicinity of a work sta-
vicinity of an unattended machine, may be

identified as “blystander positions”.

3.11 operat
which a spe
machine und

onal period: Interval of time during
ified process is accomplished by the
cr test (e.g. for a dishwasher when

washing or rirpsing or drying).

3.12 operat
ational period

onal cycle: Specific sequencé of oper-
occurring while the machingéyunder test

performs a domplete work cycle. Each operational

period is assg
occur only on
erational cycl¢
and rinsing ar

4 Measur

Emission sou

ciated with a specific(process that may
ce, or may be repeated, during the op-
b (e.g. for a dishwasher when washing
d drying).

ement-uncertainty

hd-pressure levels at work stations and

noise emission at work stations (for example, peak
C-weighted sound pressure levels, L,¢eqt. pr single-
event sound pressure levels, L, ).
NOTE 11 Optionally, quantities ‘describing timpe charac-
teristics of the noise emission, (for example, ¢ ., and
L, ) may be determined in dsolated, specified ppsitions in
situ in the actual measurement environment.

6 Procedures

6.1 General

The tw¢’methods described below do not rdquire any
specific measurement. They only assume| that the
sound power level of the machine under|test has
been determined in accordance with ong of the
methods given in the ISO 3740 or ISO 9614 series,
or in a noise test code which is consistent with these
basic standards.

6.2 Methods

6.2.1 General calculation procedure

The emission sound pressure level at a |specified
position, L,, is calculated from the sound poyver level,
Ly, of the machinery or equipment using the[following
general equation:

Lp=LW_Q (3)

at other speci

fled-positions which are catcuiated from

values of the sound power level are approximations
of the levels that would be directly measured under
environmental conditions approximating a free field
over a reflecting plane.

The uncertainties, as expressed by the standard devi-
ations of reproducibility, of the determination of the
emission sound pressure level according to the two
methods given in this International Standard are nu-
merically equal to those associated with the method
used for determining the sound power level. The un-
certainties of sound power level determination are
given in the ISO 3740 and ISO 9614 series.

i this—equation, the quantity U 15 either determined
experimentally (Q = Q,, see 6.2.2) or calculated from
a measurement surface surrounding the machine
under test (Q = Q,, see 6.2.3).

In equation (3), the time averaging, frequency
weighting and frequency bands applicable to L, are
the same as those applicable to L.

6.2.2 Method with O determined experimentally
(=0

This method is only applicable if a noise test code
exists for the family of machinery or equipment to
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which the machine under test belongs and if the noise
test code calls explicitly for this method. In this case,
the noise test code shall give the values of Q;. These
values will have normally been determined from initial
experimental investigations carried out when the

noise tes

t code was prepared.

A value of Q, is associated with a specified position

where th
termined

e emission sound pressure level is to be de-
and is only valid for that position.

ISO 11203:1995(E)

-(4)
where
S is the area, in metres, of a box-shaped
surface enveloping the source at a given
measurement distance d from the refer-
ence box (see 3.7) on which the work sta-
tion or other specified position lies;
SO = 1 m2

Detailed information on the reference hox is given in

Specified[positions 10 which this method 1S appiicanie
are in principle any of the work stations and other

specified

positions defined in 1.4 as long as adequate

experimejntal investigations show that a high corre-

lation exi
emission

5ts between the sound power level and the
sound pressure level at the specified pos-

ition for the family of machines under consideration.

This met

nod is particularly suitable for small machines

which rddiate omnidirectionally, for example most

hand-helq

NOTE 12
in the ran
the machi

machines.

For hand-held machines, typical values for Q, lie
e of 4 dB to 12 dB depending upon the size of
he.

6.2.3 Method with Q calculated (0 = 0,)

In the following cases, Q, is calculated from equation

(4). For

ases a) and b) below, this method is only

applicablg if a noise test code exists for the family of
machinefy or equipment to which the machine under

test belo

ngs and if the noise test code_calls explicitly

for this mpethod.

This met

hod is suitable for

a) macthlines with work stations or other specified

posit
whic

b) mach
posit
whic
whic

ons at a distapce-d from the reference box
h radiate sound-gmnidirectionally;

ines withwwork stations or other specified
ons, at~a distance d from the reference box

n are. normally located close to a wall from
h sdund energy 1s_reflected to the work sta-

ISO 3744 and 1SO 3746. Typical (v
measurement distance d are in the’rg
1,0 m. The value of d for which"@, an
mined shall be as given in the noise te
exists.

The value of S differs~from one specifi
another since it depends mainly on theg
the specified pdsition from the source
eration.

This method is, in principle, applicable
given family of machinery or equipment
sizes.

The emission sound pressure level obt3
method represents the average sound
over the surface of area S in environme
approximating to a free field over a refl

7 Information to be recorded

The following information, when applig
compiled and recorded.

7.1 Sound source
Description of the sound source, includ
type,

technical data,

lues of the
nge 0,3 m to
1 S are deter-
5t code, if any

ed position to
distance d of
under consid-

to units of a
with different

ined with this
pressure level
htal conditions
pcting plane.

able, shall be

ng its

tion or other specified position;

¢) machines for which the operator moves around
at a distance d from the reference box; or

d) ~machines without a specified work station, but for
which an average sound pressure level over a
measurement surface at a fixed distance (e.g.

1T m)

from the reference box can be assumed to

be representative:

0=

S 4B

1OIgS—0

dimensions,

manufacturer,

— year of manufacture.

machinery or equipment serial number, and

7.2 Conditions under which the sound

power level has been determined

a) Reference to the International Standard used,

with indication of the grade of accu

racy.
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