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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.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

0.1 For many users of machinery and equipment, the control of noise is a major issue wh

ich requires

effective exchange of acoustical information among the several parties concerned. These include the
manufacturer, installer and user of the machinery or equipment. This acoustical information is obtained
from measurements. The main flow of information goes from the manufacturer to the user.

These measurements are useful only if the conditions under which they are carried out are specified,
if they yield defined acoustical quantities, and if they are carried out using standardized instruments.

Two quantities whi n he ed to de ihe the sa ion

or edquipment: the sound power level and the emission sound pressure level at a specifiedyd
Intennational Standards which describe the basic methods of determining the sound\pov
IS0 3740,[2] 1SO 3741,1S0 3743 (all parts), SO 3744, 1S0 3745, 1S0 3746 and ISO 3747 (determ
sound pressure level measurements), and ISO 9614-1, ISO 9614-2 and ISO 96143 (determi
sound intensity measurements). This International Standard introduces a group of five I
Stanglards describing various methods for determining emission sound pressure levels o
and ¢quipment taking into account possible situations for the source undet; test (mobile m:
machine, various test rooms, various instrumentations, different kinds‘of work stations, et

Itis
occu

ot the intention of this group of International Standards to deseribe procedures for m¢
bational noise exposure of workers; for occupational noise’exposure, see ISO 9612.[4]

0.2

of th
noisq
contl
noisq

Emission sound pressure levels in conjunction with seuhd power levels are used for
e noise emitted under the defined conditions, verification of declared values, comp4d
emitted by machinery of various types and sizes,¢omparison with limits specified in g
‘act or a regulation, engineering work to reduce the noise emission of machinery, and
exposure at the specified positions.

Included in this group of International Standards are three, which describe procedures fo
emiskion sound pressure levels directly, in-different test environments (ISO 11201, ISQ
ISO 11204), a fourth (ISO 11203), whichygives procedures for determining emission sou
levels from the sound power level and a‘fifth (ISO 11205), which gives a procedure for dete
emispion sound pressure level from measured values of the sound intensity level.

0.3

equij
level
the s
the d
conc

In general, these sound-pressure levels are different from those which occur if the n
pbment operates in its installed surroundings, where the environment influences the soy
at work stations or:other specified positions. The selection of standards for the dete;
ound power level can, for practical reasons, have consequences on the selection of st
etermination ¢f'the emission sound pressure level. It is preferable to make the choice
irrently with{respect to the two noise emission quantities.

0.4

in pr
code
reco

Standards'in the ISO 11201, ISO 11202, ISO 11203, ISO 11204 and ISO 11205 group ar
hcticethrough their reference in standardized noise test codes (see 3.25). If a particul

hMyionded toa ba familiar with 1SO 12001 6]
HHeRaea+o0b e+ H Wit Yv—35 oo+

exists for a family of machinery, it is intended that it be used. For drafting a noise te

fmachinery
osition. The
er level are
nation from
nation from
hternational
ff machinery
chine, fixed

).

basuring the

declaration
rison of the
purchasing
rediction of

I measuring
11202 and
nd pressure
rmining the

lachinery or
nd pressure
mination of
andards for
bf standards

e often used
Ar noise test
st code, it is

0.5 Thereasons forrevising the ISO 11201, IS0 11202,1S0 11203,1S0O 11204 and ISO 11205 group were

manifold:

— theneed arose to introduce a grade 1 method into the group in order to enhance the similarity with
the ISO 3741, ISO 3743 (all parts), ISO 3744, ISO 3745, ISO 3746 and 1SO 3747 group of International

Standards on the determination of sound power level;

feedback from experience with the use of the group showed that the ISO 11202 metho

d gave more

precise results than initially thought, hence the introduction into ISO 11202 of the possibility to get

grade 2 results;

as source directivity plays a key role with regard to the emission sound pressure level,
led to introduce this parameter into the ISO 11202 and ISO 11204 methods;

© IS0 2014 - All rights reserved
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— asmeasurementuncertainty was becoming a more and more central issue, the need arose to address
the issue again in the light of the experience gained with the use of ISO/IEC GUIDE 98-3.

No research was carried out in order to revise the ISO 11201, ISO 11202, ISO 11203, ISO 11204 and
[SO 11205 group. Only existing knowledge was used.
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Acoustics — Noise emitted by machinery and equipment

Guidelines for the use of basic standards for the

determination of emission sound pressure levels at a work
station and at other specified positions

1
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ISO 11204 and ISO 11205 group, which arethe most appropriate to the machinery family if
which give detailed requirements on mounting and operating conditions for the particular fg

ast

Stan¢lards.
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International Standard is the frame standard introducing the basic group, ISO~LD201
1203, ISO 11204 and ISO 11205, on the determination of emission sound presstre le
bns and other specified positions. It gives guidance for:

]

facilitating the writing of noise test codes;

i

omparing the different measurement methods offered bythe group (see Table 1);

roviding physical explanations of this noise emission quantify compared to
uantities (see 4.1 to 4.3);

q
facilitating the choice of the most appropriate method(s)in typical practical situations

International Standard is largely based on flow chayts and tables. Case studies are des

hration of noise test codes, in particular.

ndardized noise test code is intended to.sélect standards from the ISO 11201, ISO 11207

location of the work station(s) and other specified positions as prescribed in these |

ata so obtained can be used for the declaration and verification of emission sound pre
s specified in ISO 487 1)([3]

Normative references

following documents, in whole or in part, are normatively referenced in this docunj
pensabte for its application. For dated references, only the edition cited applies. I
encésy the latest edition of the referenced document (including any amendments) appl

, [SO 11202,
vels at work

pther noise

(Clause 6).
cribed.

buidance given applies to airborne sound onlyalt is for use in noise testing, in generall, and in the

,1SO0 11203,
covers, and
mily, as well
hternational

ssure levels,

ent and are
For undated
es.

sound pressure — Precision methods for reverberation test rooms

urces using

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

Com

parison method for a hard-walled test room

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

reve

rberation test rooms

ISO 3744, Acoustics — Determination of sound power levels and sound energy levels of noise sources using
sound pressure — Engineering methods for an essentially free field over a reflecting plane
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ISO 3745, Acoustics — Determination of sound power levels and sound energy levels of noise sources using
sound pressure — Precision methods for anechoic rooms and hemi-anechoic rooms

ISO 3746, Acoustics — Determination of sound power levels and sound energy levels of noise sources using
sound pressure — Survey method using an enveloping measurement surface over a reflecting plane

ISO 3747, Acoustics — Determination of sound power levels and sound energy levels of noise sources using
sound pressure — Engineering/survey methods for use in situ in a reverberant environment

ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound intensity —

Part 1: Meas

urement at discrete points

ISO 9614-2,
Part 2: Meas

ISO 9614-3,
Part 3: Preci

[SO 11201:7

Acoustics — Determination of sound power levels of noise sources using sound intensj
urement by scanning

Acoustics — Determination of sound power levels of noise sources using sound, intensi
sion method for measurement by scanning

010, Acoustics — Noise emitted by machinery and equipment — Determination of emi

sound pressuire levels at a work station and at other specified positions in an esséntially free field o

reflecting pl

ISO 11202:7
sound presst
corrections

1SO 11203, 4
pressure levq

ISO 11204:3
sound presst
corrections

ISO 11205,
determinati
using sound

measuremen

ine with negligible environmental corrections

010, Acoustics — Noise emitted by machinery and equipment — Determination of emi
re levels at a work station and at other specified positions applying approximate environm

lcoustics — Noise emitted by machinery and equipment — Determination of emission 4
bls at a work station and at other specified positionsyrom the sound power level

010, Acoustics — Noise emitted by machineryand equipment — Determination of emi
ire levels at a work station and at other spécified positions applying accurate environm

Acoustics — Noise emitted by maghinery and equipment — Engineering method fo
n of emission sound pressure levels in situ at the work station and at other specified pos
intensity

ISO/IEC Guide 98-3, Uncertainty of-measurement — Part 3: Guide to the expression of uncertain
t (GUM:1995)
Flectroacoustics —Sound calibrators

[EC 60942, }

IEC 61043, A
pairs of pres,

[EC 61260, §
[EC 61672-1

Ylectroacoustics“— Instruments for the measurement of sound intensity — Measurement
Kure sensingymicrophones

flectroacoustics — Octave-band and fractional-octave-band filters

Electroacoustics — Sound level meters — Part 1: Specifications

Lty —

Lty —

ssion
ver a

ission
ental

ound

ission
ental

I the
tions

ty in

with

3 Terms

and definitions

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

3.1
emission
<acoustics>

airborne sound radiated by a well-defined noise source (e.g. the machine under test)

Note 1 to entry: Noise emission descriptors can be incorporated into a product label and/or product specification.
The basic 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.

[SOURCE: IS

2

011201:2010, 3.1]
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3.2

emission sound pressure

p

sound pressure, at a work station or another 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 the effects of reflections other than those from the plane or
planes permitted for the purpose of the test

Note 1 to entry: Emission sound pressure is expressed in pascals.

[SOURCE: IS0 11201:2010, 3.2]

3.3
emigsion sound pressure level
L
p
ten times the logarithm to the base 10 of the ratio of the square of the emission seund presspre, p, to the
squafe of a reference value, pg, expressed in decibels

2
, =101g”dB
o

whete the reference value, pg, is 20 pPa

I~

Note [l to entry: The emission sound pressure level is determined at'a'work station or another specifipd position in
accorjdance with either a noise test code for a specific family of machines or, if no noise test code exists, one of the
standards of the group (i.e. this International Standard along'with ISO 11201, ISO 11202, ISO 11203, ISO 11204
and 150 11205).

[SOURCE: ISO 11201:2010, 3.3, modified — In Noté'1, the reference numbers of the group ¢f standards
have|been written in full.]

3.4
time-averaged emission sound pressure level
LpT
ten times the logarithm to the base 10 of the ratio of the time average of the square of the em}ssion sound
pressure, p, during a stated timesinterval of duration, T (starting at t1 and ending at ¢), to the square of
areference value, pg, expressed.-in decibels

I~

B 1 ¢ po(t)de

p,T = 10lg FJ—Z dB
& Po

whete the reference value, pg, is 20 pPa

Note [l to entry: For simplicity of notation, the subscript T is omitted throughout the following text.

Note 2o entry: If specific frequency and time weightings as specified in IEC 61672-1 and/or speci|fic frequency
bands are applied, this 1s indicated by appropriate subscripts; e.g. Lpa denotes the A-weighted emission sound
pressure level.

Note 3 to entry: The formula is equivalent to that for the environmental noise descriptor “equivalent continuous
sound pressure level” (ISO 1996-1[11). However, the emission quantity defined above is used to characterize the
noise emitted by a source under test and assumes that standardized measurement and operating conditions as
well as a controlled acoustical environment are used for the measurements.

Note 4 to entry: ISO 11205 uses L; instead of L, 7 and replaces p2 by the magnitude of the intensity vector, m ,and
po2 by Ip = 10-12 W/m?2.

[SOURCE: ISO 11201:2010, 3.4, modified — Notes 1 to 3 have been renumbered; Note 4 has been added.]

© ISO 2014 - All rights reserved 3
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peak emiss

Ppeak

:2014(E)

ion sound pressure

greatest absolute emission sound pressure during a stated time interval

Note 1 to entry: Peak emission sound pressure is expressed in pascals.

Note 2 to entry: A peak emission sound pressure may arise from a positive or negative sound pressure.

[SOURCE: IS
3.6

0 11201:2010, 3.5]

peak emissfion sound pressure level

Lp,peak
ten times th
ppeak, to the

Lp,peak 7

where the r
Note 1 to ent
[SOURCE: IS
3.7

e logarithm to the base 10 of the ratio of the square of the peak emission sound pres|
square of a reference value, pg, expressed in decibels

2
p peak

2
bo

eference value, po, is 20 pPa

dB

£101g

Fy: The peak emission sound pressure level is usually C-weighted'and denoted by Lyc peak-

0 11201:2010, 3.6]

single evenft emission sound pressure level

Lg

ten times th
pressure, p,
(or specified

e logarithm to the base 10 of the ratio of the integral of the square of the emission s

measurement time interval T = t; - ty covering the single event), to the square of a refer

value, po, narmalized to reference time interval(Ty = 1 s, expressed in decibels

=L

Note 1 to ent
However, the
assumes that
environment|

1 t
g 5T'jll€%ldt dB
0. Po
T
L, r+101g —dB
’ TO
ry: This formuta‘is equivalent to that for the environmental noise descriptor “sound exposure |
emission quantity defined above is used to characterize the noise emitted by a source under tes
standardized measurement, mounting, and operating conditions as well as a controlled acoul
are uséd-for the measurements.

sure,

pund

pf an isolated single sound event (burst ef sound or transient sound) of specified duration, T

ence

evel”.
tand
stical

from

[SOURCE: IS

0711201:2010, 3.7, modified — The source of “sound exposure level” has been deleted

Note 1.]
3.8

work station
operator’s position

position in t
[SOURCE: IS

3.9
operator

he vicinity of the machine under test which is intended for the operator

011201:2010, 3.11]

individual whose work station is in the vicinity of a machine and who is performing a work task
associated with that machine

[SOURCE: IS

4

011201:2010, 3.12]

© ISO 2014 - All rights reserved
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specified position
position defined in relation to a machine, including, but not limited to, an operator’s position

Note 1 to entry: The position can be a single, fixed point, or a combination of points along a path or on a surface
located at a specified distance from the machine, as described in the relevant noise test code, if one exists.

Note 2 to entry: Positions located in the vicinity of a work station, or in the vicinity of an unattended machine, are
identified as “bystander positions”.

[SOU

RCE: ISO 11201:2010, 3.13, modified — Note 3 has been deleted.]

3.11
oper|
inter

EXAN
[soy

3.12
oper
spec
workK
once

EXAN
[SOU

3.13
mea
port
the t
soun|

[SOU

3.14
back
Nnoise

Note

vibraltion, and electfical noise in instrumentation.

[SOU
3.15

ational period
val of time during which a specified process is accomplished by the source undertest

PLE For a dishwasher, when washing or rinsing or drying.

RCE: 1SO 11201:2010, 3.14]

ational cycle

fic sequence of operational periods occurring while the sourcé under test performs
cycle, where each operational period is associated withsayspecific process that may
or may be repeated, during the operational cycle

PLE For a dishwasher, when washing and rinsing and.drying.

RCE: [SO 11201:2010, 3.15]

surement time interval
on or a multiple of an operational period or operational cycle of the source under tes

d pressure level is sought

RCE: ISO 11201:2010, 3.16]

ground noise
from all sources other than the source under test

1 to entry: Background noise can include contributions from airborne sound, noise from str

RCE: [S0.¥1201:2010, 3.18]

a complete
y occur only

t, for which

fme-averaged emission sound pressure level is determined or over which the maximym emission

Licture-borne

bac

K1

grmmd noise correction

correction applied to the measured sound pressure levels to account for the influence of background
noise

Note

1 to entry: Background noise correction is expressed in decibels.

Note 2 to entry: Background noise correction is frequency dependent. In the case of A-weighting, the correction,

Kip, i

[SOU

© ISO

s determined from A-weighted measured values.

RCE: ISO 11201:2010, 3.19]
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3.16

reference box

hypothetical rectangular parallelepiped terminating on the reflecting plane(s) on which the noise
source under test is located, that just encloses the source including all the significant sound-radiating
components and any test table on which the source may be mounted

[SOURCE: ISO 11201:2010, 3.20]

3.17
reference measurement surface

Sm

hypotheticat-surface—definedbyarectanguta g der test,
terminating|on the reflecting plane(s) on which the source is located, and having sides parallel to<those
of the reference box with each side spaced at equal distance from the corresponding side of thé reference
box

Jart d PpTPpTU Y OpP =4 O O Cl

[SOURCE: IS0 11201:2010, 3.21]

3.18
sound power
P
rate over giyen time interval at which airborne sound energy is radiatedby-a source

Note 1 to entfy: Sound power is expressed in watts.

3.19
sound power level
Ly
ten times thle logarithm to the base 10 of the ratio of the sdund power radiated by the source under test
to the refergnce sound power

Note 1 to entfy: Sound power level is expressed in decibels.
Note 2 to enty: The reference sound power is 1 pW.(10-12 W),
[SOURCE: IS0 3744:2010, 3.21, modified %< The definition and Notes 1 and 2 have been changed.]

3.20
environmental correction
K>
term to accqunt for the influence of reflected sound on the mean sound pressure level on the reference
measurement surface, expressed in decibels

Note 1 to entyy: K3 is frequency dependent and can be determined in accordance with ISO 3744 or ISO 3746. [n the
case of A-weighting,itis’denoted K.

[SOURCE: 1S011201:2010, 3.22]

3.21

local environmental correction

K3

correction applied to the measured sound pressure levels at the work station to account for the influence
of reflected sound, expressed in decibels

Note 1 to entry: The local environmental correction is frequency dependent. In the case of A-weighting, it is
denoted K3a.

Note 2 to entry: K3 is only obtained on completion of testing.

[SOURCE: ISO 11202:2010, 3.25, modified — Note 2 has been added.]
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3.22

work station directivity index

DI,op

measure of the extent to which a source under test radiates sound in the direction of the work station
(operator’s position), relative to the mean sound radiation over the reference measurement surface,
expressed in decibels

Dyop=L,—L

p p
where
Lp is the emission sound pressure level;
L_p is the surface sound pressure level (in accordance with ISO 3744) on the réference meas-

urement surface

Note |l to entry: These levels are determined in an essentially free field over a-reflecting plane apd have been
corrgcted for background noise and for environmental influences, if relevant.

[SOURCE: 1SO 11202:2010, 3.22]

3.23
appdrent work station directivity index
*
DI op
D=L, —L,
Iop™%p  "p
wherte
L is the sound pressure level measured at the work station, corrected for background noise,
p but not for the influence of theenvironment;
L_* is the sound pressure level averaged over the reference measurement surface, cdrrected for
p background noise, hutnot for the influence of the environment

[SOURCE: ISO 11202:2010;, 3.23]

3.24
approximate apparent work station directivity index
*
DI opJapprox
* * *
i I opsapprox :Lp - Lp,approx
where
L is the sound pressure level measured at the work station, corrected for back-
p ground noise, but not for the influence of the environment;
L is the sound pressure level averaged over the reference measurement surface,
p,approx corrected for background noise but not for the influence of the environment,

measured with a reduced number of microphone positions

[SOURCE: ISO 11202:2010, 3.24]

© ISO 2014 - All rights reserved 7
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noise test c
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ode

standard thatisapplicable toa particular class, family or type of machinery or equipment, which specifies
all the information necessary to carry out efficiently the determination, declaration and verification of
the noise emission characteristics under standardized conditions

[SOURCE: IS
3.26

012001:1996, 3.2]

standard deviation of reproducibility of the method

ORO

<for a specift
standard d¢

environme
emission

3.27

standard d
Oomc

<for a sped
deviation of
emission m
instruments

Note 1 to ent

3.28
total stand

Otot
square root

deviation du

Otot = \/

Note 1 to en
should be tak

3.29
typical dist
d

distance frg

viation of noise emission values obtained under reproducibility conditions (diff
ts, different operators, different instrumentation) for a sound source with constant

pviation due to operating and mounting conditions of the sound source
ific set of operating and mounting conditions of a specified «sound source> stan
noise emission values obtained by repeating measurements a¢cording to the same

pasurement method under the same conditions (same envirenment, same operator,
ition)

y: This standard deviation characterizes the stability of themnoise emitted by the source.

hrd deviation

of the sum of the squares of the standard-deviation of reproducibility and the stan
e to operating and mounting conditions

2 2
O'Ro + Oomc

ry: When a batch of identical’\sound sources is considered, the standard deviation of prody
en into account by properaddition (see ISO 4871).[3]

ance

m the work<station to the closest major sound source of the machine under test, wif

screening objects protruding into the line of sight between the major sound source and the work st

Note 1 to ent
between the

"y: Inthe case of extended sound-radiating areas, d is the length of the shortest possible line of
souree' under test and the work station.

ethod>

brent
noise

dard
hoise
same

dard

ction

hout
htion

sight

[SOURCE: IS

0 11202:2010, 3.26]

4 Emission sound pressure level at work stations and other specified positions

4.1 Physical background

A microphone positioned at the work station or the specified position does not measure the emission
sound pressure level only. It really measures the sound received directly from the machine (emission)
combined with the sound coming from other noise sources present and the sound reflected by walls,
floor, ceiling and obstacles in the room in which the machine is located.

The “emission” component shall be extracted from this total. Extraction is particularly difficult
when the sound pressure level at the work station (or any other specified position) includes a strong

8 © ISO 2014 - All rights reserved
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environmental component. This happens when the machine operates in a reverberant space and does
not radiate its sound energy towards the work station. This extreme situation illustrates the important
role that the directivity of the source plays in relation to the nature of the test environment (see 4.5) and
explains why the determination of emission sound pressure levels is not straightforward and requires
measurement methods that are more complex than expected.

At any given position in relation to a particular machine, and for given mounting and operating
conditions, the emission sound pressure levels determined using any of the methods given in ISO 11201,
[S011202,1SO0 11203,1S0 11204 and ISO 11205 will in general be lower than the directly measured sound
pressure levels for the same machine operating in its installed environment. This is due to the influence
of the environment (reverberation) and the contributions of noise from other machines. A method of

calc

given in ISO/TR 11690-3.[5

diffe

The
desc
and
influ

4.2

Nois
Nois
actu
whic

It is
ISO 1
work
mach
of wq

4.3

The
mou

in which it operates.

As o

particular point.inspace.

Just
posit

Fence can be even larger.

influence of this environment at the work station position or any othetspecified
ribed by alocal environmental correction K3. Methods for determining K3 are’provided
SO 11204. ISO 11201 does not consider K3 because this standard covers the situatio
ence of the environment is negligible (K3 = 0).

Difference between noise exposure level of persons and noise emission l¢

e exposure and noise emission are two very different coneepts that have to be clearly di
p exposure levels are different from noise emission levels.'Noise exposure relates to a g
1l environment. Noise emission relates to a source éf.sound independently of the env
h it operates.

not the intent of the group of InternationalStandards (i.e. ISO 11201, ISO 11202,
11204 and ISO 11205) to describe procedures for measuring the occupational noise
ers. Emission sound pressure levels are.not averages over a total working day durin
linery might perform different functions, operate at different control settings, or unde
rkload. A method for determining the noise exposure of persons is given in ISO 9612.[

Difference between soundpower level of machinery and sound pressure |
sound power level chayacterizes the acoustic energy radiated in the air by a sourcq
ting and operating condition. Itis an intrinsic feature of the source independent of the ¢

pposed to the{sotind power level, the sound pressure level characterizes the noise

hs for thevsound power level, the emission sound pressure level at a work station oj
ion isian intrinsic characteristic of the machine.

ating the sounda pressure levels 1n € VICINnIty oI a machine operating alone 1n 4 orkroom is
:[ ] 1’1

Commonly observed differences are 1 dB to 5 dB, but in extreme cases the

position is
nISO 11202
nh where the

vel

stinguished.
erson in the
ironment in

[SO 11203,
exposure of
g which the

rgo changes
]

evel
for a given
nvironment

present at a

a specified

4.4

Reasons for determining the emission sound pressure level

Examples of situations where the emission sound pressure level at the work station(s) of a source might
be of interest are:

customer need for input to sound exposure prediction models;

manufacturer noise emission declaration according to regulations for machinery safety;

customer need for data for comparing with competing machinery and equipment on the market (e.g.

operator attended heavy machinery) to use “less noise emitted” as a purchasing parameter;

NOTE

which to compare equipment on the market is the sound power level.

© ISO

2014 - All rights reserved
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— requirements in a specification to check the noise level of equipment regardless of the environment
in which it operates.

4.5 How the source directivity is handled in the ISO 11201, IS0 11202, 1S0 11203,
ISO 11204 and ISO 11205 group

[SO 11202 a

nd ISO 11204 consider the directivity of the source.

ISO 11202 (method A.2) and ISO 11204 consider the directivity of the source by measuring the
A-weighted sound pressure level at a set of microphone positions situated around the machine at a
fixed distance from it in order to determine the directivity index. These levels describe the apparent
work statiop directivity as they are contaminated by the sound energy coming from reflections

the environ
measureme
approximat

surrounding

but provide

5 a more accurate directivity assessment.

The distande from these extra microphone positions to the machine for the-determination o
directivity jndex is normally 1 m whatever the distance from the work station to the machine
be. The quantities specified in Annex A of ISO 11202:2010 and ISO 11204 riecessary to calculat

local enviro
located.

10

hmental correction, K3, refer to the surface on which these extra measurement position

ithin

ment where the machine operates. In ISO 11202 (method A.2), for the sake of simplicity,
hts are carried out on a path around the machine at a fixed distance above the ground to
e the apparent directivity. In ISO 11204, measurements are carried out on a Closed sufface
b the machine. This requires more microphone positions, and greater measurement effort,

the
may
e the
s are
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5 Overview of the methods offered in the ISO 11201, IS0 11202,1S0 11203,
ISO 11204 and ISO 11205 group for determining the emission sound pressure

leve

1 at work stations and other specified positions

Overview of the methods offered in the ISO 11201, ISO 11202, ISO 11203, ISO 11204 and ISO 11205
group for determining the emission sound pressure level at work stations and other specified positions

[SO 11201 provides two measurement methods: a precision method (grade 1) and an engineering method
(grade 2). Both are applicable in an essentially free field over a reflecting plane. No environmental

corrections are applied

ISO 1

— A.1: for small sources or equipment which has a dominant source localizable;

— A.2: for other sources.

Each
NOTH

ISO 1
soun

ISO 1
envii

ISO 1
pres

NOTH

Tabld
pres

Annd

Annd

1202 provides two measurement methods:

method provides grade 2 or grade 3 results. Approximate environmental corrections
1  Method A.1 is based on the method given in the previous editioriof'ISO 11202.

1203 provides two alternative methods for determining emission sound pressure lev]
d power level, leading to either grade 2 or grade 3 results,

1204 provides a measurement method that can lead:to either grade 2 or grade 3 resu
onmental corrections are applied.

1205 provides an engineering measurement method (grade 2) for determining the em
sure level in situ from sound intensity measutements.

2 For grades of accuracy, see ISO 12004:/6]

b 1 gives an overview of the group-of International Standards for determining emi
bure levels at work stations and other specified positions.

x A provides guidance abputtest site and environmental correction Kj.

x B provides case studies.

hre applied.

els from the

ts. Accurate

ssion sound

ssion sound
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6.1

1SO 11200:2014(E)

Selection of the most appropriate method from the group

Quantities to be measured and determined

[SO 11201, ISO 11202, ISO 11203, ISO 11204 and ISO 11205 are methods to determine emission sound
pressure levels from measurements of sound pressure levels or by calculation from sound power level
values. The emission levels may be time-averaged, peak, frequency-weighted, depending on the method
and the purpose of this determination. Frequency weighting is usually A-weighting, except in the case of
peak levels, where C-weighting is preferred.

6.2

Fact

ISO 1

a)

b)

A

d)

f)

g)

h)

j)

Considerations affecting choice of method

rs to be considered when selecting an International Standard from the 1S@ 11201
1203, 1SO 11204 and ISO 11205 group include:

g
I

bxistence of an applicable noise test code or procedure making reference to standd
SO 11201, 1S0 11202,1S0 11203, 1S0 11204 and ISO 11205 group ;

the repeatability and reproducibility of sound pressure level measurements. Benefit
precise method are lost if repeatability is poor (see Figure 2);

the size and transportability of the machinery or equipment, affecting the practicabili
it up in an acoustics test laboratory for the purpose of the.noise measurements. Typicall
lools are small enough to be transportable to an acouistics test laboratory;

\
[(

wvhether or not particular work stations can be identified in relation to the machine. Tyg
ompressor used on construction sites has no-work station;

1
I

he test environment available for the measurement (see Table 2). At the time of publid
nternational Standard, noise emission from machinery for use outdoors is measured @

1

q

he grade of accuracy required: The generally recommended grade of accuracy fq
ipplications is grade 2 “Engineering”;

the instrumentation available (see Table 3). The use of a class 1 instrument is req
[lass 2 instruments provide only a rough estimation and grade 3 results with a larg

uncertainty;

tthe background ngise level which cannot be avoided (see Table 4). When measuring ind
ot be possible\to switch off all ventilation devices or ancillary equipment, which mig

gound pressure level measurements;
the wayito determine the local environmental correction, K3, and the grade of accuracy |

1

[SO 11202,

rd(s) in the

s of using a

Ly of setting

y, hand-held
ically, an air
ation of this
utdoors;

r industrial

ommended.
b associated

bors it might
ht affect the

see Table 5);

hé-instability of noise emission (see Table 6).
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Table 2 — Applicability of different methods taking into account the test environment

Outdoor or

Environment hemi-anechoic Indoor
room
Env1r0nm17(nzta(ljl];:0rrectlon, K7 approximately 0 Ky<2 2<Ky<7 Ky>7
ISO 11201a ISO 11201a -c -c
1SO 11202b ISO 11202a ISO 11202a -c
Standard
15O 11204DP IS0 112044 IS0 112042 -C
ISO 112052 ISO 112052 ISO 112052 ISO-1120pa

NOTE ISO [11203 is preferred for sources without a defined work station. It is also possible to use itin any
environmenf (according to the sound power standard).

a  Possible and preferred.

b Allowed put not preferred.

¢ Notpossiple.

Table|3 — Applicability of different methods taking into account the instrumentation

Methogl 1SO 11201 ISO 11202 1SO 11203 ISO 11204 ISO 11205
Instrumentation Class 1 Class 1 (grade 2) | Class 1 (grade 1 Class 1 Class 1

Class 2 (grade 3) and grade 2)
Class®2 (grade 3)

(according to
the sound power
standard)

Table 4 — Applicability of different methods taking into account the background noise leyel

AL >210dB 6dB<AL<10dB 3dB<AL<6dB AL<3dB
ISO 11201 grades 1 and 22 1S0.11201 grade 22 -b -b
ISO 11202 grades 2 and 32 | IS0, 11202 grades 2 and 32 ISO 11202 grade 32 -b

[SO 1f1203ac 1SO 11203ad ISO 11203 grade 3ae 1SO 11203af
[SO 11204 gfrades 2 and 33 1SO 11204 grades 2 and 32 [SO 11204 grade 32 -b

ISO 1j120528 -b -b -b

AL Differefce in'decibels between the sound pressure levels measured at the work station with the sourge
under test inf gperation and switched off

a  Possible.
b Not possible.

¢ Based on a sound power standard providing grade 1 results.

d Based on a sound power standard providing grade 2 results.

e Based on a sound power standard providing grade 3 results.

f Based on a sound power standard using intensity [specified in ISO 9614 (all parts)].

g InISO 11205, sound intensity levels are used instead of sound pressure levels, and AL is the difference in
sound intensity levels.
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Table 5 — Steps for the determination of the local environmental correction, K3, and of the
grade of accuracy

Steps 1SO 11201 ISO 11202 1SO 11202 1SO 11204 ISO 11205
Any size of Method A.1: Method A.2: Any size of source under test
Step 1 source under Any size of source Any size of source under

Size of source

test

under test but small
dominant sound-radi-
ating area

test

Step 2 Measurement at one point (work sta- |Measurement at points |Measurement |Measurement
tionor-otherspeeified-positon) ofrapath-hatfhetshtof—atpointsena—rai one point
Measurement ¥ P J ¥ 5 v
source closed surface
or (five sides
height = 1,55 m + 0,075 m | Préferably‘in
accordance
withlISO 3744
or.ISO 3746)
$tep 3 Determina- Determination of A Determination of K and-{Determina- No considera-
. tion of K3 Dr*op,approx tion of K7 (or |tjon of K3
Cornection K A/S) and Di¥op
$tep 4 No considera- |K3=101g (1 +45/A) dB|Determination of K3 Determina- No considera-
Cortection Kz tion of K3 using Kz aid B1*op approx tlo_n of K3 tjon of K3
using K (or A/
$tep 5 Grade 1 Grade 2 if Grade 2 Qrade 2
<
Grade or K3,max < 4 dB or
Grade 3 if
grade 2 K3 max > 4 dB grade 3
NOTH Regarding ISO 11202 and ISO 11204, 4,is‘the equivalent sound absorption area of the test roon]. Methods for

determining A are provided in the sound power standards, e.g. ISO 3744. Regarding ISO 11202, the surface
measurementis taken, Sis a typical surface easyto determine if the location of the major sound source of the thachine under
b easily identifiable. Regarding ISO 11204, Sy is the area of the reference measurement surface surroundjing the source
F test on which the surface sound pressure level is determined.

testi
unde

on which the

Ta

calculated total standard deviations, o, , for three different cases

ble 6 — Influence of the-stability of noise emission on the total uncertainty — Expmples of

St4

ndard deviatien of

Operating and mounting conditions

tabl tabl tabl
reproducibility-of the stable unstabe | very ungtable
method Standard deviation, 0., in dB
ORo 0,5 | 2 | 4
dB . . -
1uta'l'Sta‘l‘l'd'aTd'd‘EV“l'auuu, Otor s 1T Ub
0,5
0,7 2,1 4,0
(accuracy grade 1)
1,5
1,6 2,5 4,3
(accuracy grade 2)
3
3,0 3,6 5,0
(accuracy grade 3)
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6.3 Considerations for the selection of the most appropriate method

Attention is drawn to the following considerations that might help with the choice of the mostappropriate
method to be used.

a) Factsrelating to the grade of accuracy:

— the preferred grade of accuracy for purposes of noise declaration is grade 2 (engineering
methods). Whatever the room, if the work station is close to the dominating sound source and
background noise is low, [SO 11202 or ISO 11204 almost always provides a grade 2 result;

— among the measurement methods, only those provided in ISO 11202 allow the use of class 2
insfruments, resulting in grade 3 measurements even though grade 2 requirement$ are
othprwise fulfilled;

— when using ISO 11202 or ISO 11204, the grade of accuracy of the result is not a(riori defined
butlis known once the measurements are performed;

— when using ISO 11202 or ISO 11204, the grade of accuracy and, consequently the uncertpinty
asspciated to the value of the emission sound pressure level might not-bethe same for all work
statiions or other specified positions on a machine.

b) Facts relating to the measurement effort:

— 1S0|11201 (outdoors) and ISO 11202, method A.1 only requireda single measurement at the work
station;

— thejmeasurementeffort when using ISO 11204 is equivalént to thatrequired by the measurement
of the sound power level. Consequently, if the sound power level is to be determined or is known,
theladditional measurement effort when using ISO 11204 is minimal;

— for putdoor measurements, grade 2 results(even grade 1 results) are facilitated;

— for measurements carried out according'to ISO 11202, method A.2, or ISO 11204, it is always
necgssary to carry out at least five imeasurements around the machine (in order to assesls the
dir¢ctivity of the source).

c) Factsrelating to method applicability:

— method A.1 of ISO 11202)only applies to machines having a dominant sound-radiating|area
that is small compared-to its distance from the measurement point. This is the case for small-
sizgd machines and\machines with a clearly identifiable localized major sound source of §mall
voliime;

— if emission Seund pressure levels are to be determined at points on a path around the madhine,
[SO[11202 might be the most appropriate method (unless ISO 11203 is applicable).

6.4 Synopses

6.4.1 Procedure for selection

ISO 11201, IS0 11202, S0 11203, 1SO 11204 and ISO 11205 are applicable to all kinds of machinery and
equipment. The choice of method is governed by technical and practical limitations which are given
below (in this subclause and in 6.4.2). A guide to the choice between the different methods is illustrated
by the flow charts of Figures 1, 2 and 3. Unless ISO 11203 can be used (see Figure 1), study first the
repeatability (see Figure 2) and then go to the “START” box in Figure 3.
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START

Is L jya
available for the

of the machine
considered?

relevant operating and
mounting conditions

DoLypand L o
differ by machine-
specific definable
value Q {?

Yes

1SO 11200:2014(E)

Use ISO 11203:1995, 6.2.2

Define QO 4

Is the average
value of L ,, at a given
distance from the machine
representative of the emission
sound pressure level at the
operator's and bystandér's
positions?

Is the
operator's or bystander's
position located at a machine
which is mounted close to a
wall from which sound is
reflected to this
position?

Yes

Go to Figures 2 and 3

Use ISO 11203

Calculate QO , ac
1ISO 11203:1995
c)ord)

cording to
6.2.3 a),

Use ISO 11203

Calculate Q , ad
1ISO 11203:1995

cording to
6.2.3b)

Figure 1 — Determination of the emission sound pressure level, Lp, from the sound p

Lw, using ISO 11203 (without any additional measurement)

ower level,
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Measure L ,, several times at one
foreseen work station or specified
position

;

Calculate the standard deviation of the values
measured to obtain o ome

_ 1 ng L_|2
O omc = N'1j=1( pi- p)

!

Compare the value of o omc to the value of the standard deviation of reproducibility
for accuracy grade 1 (o o = 0,5 dB) and for accuracy grade 2 (o o, = 1,5 dB) as
given in ISO 11201, ISO 11202, ISO 11203, ISO 11204 and ISO 11205.

;

If o omc is significantly higher than 0,5 dB, it makes no sense to use 1ISO 11201
with Grade 1 for determining the A-weighted emission sound pressure
level at a work station, L ,,. When using ISO11202 or IS 11204, the

grade of accuracy of the result (2 or 3) is known only oncejthe measurements

have been carried out. Therefore, if o om¢c > 1,5 dB and L ;5 is not known,
the extra effort necessary for the application of ISO%204 is not worthwhile.

Figure 2 — Determination by measurement — Initial repeatability test
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START

Decide on the measurement
positions to determine L,

Is only class 2 measurement

instrumentation available? Use ISO 11202

Use ISO 11201

Method A.1 to get grade 1
results (only for stable
Yes | sources)

Is it practical
to measure outside, in a
hemi-anechoic room or in

a large hall? Method A.2 to get,grade 2

results

(Only measurement at
worksstation required)

Is the test
environment very reverberant
and intensity equipment
available?

Use ISO 11205

Is it necessary to

determine, L’y ? Use ISO 11204

Use ISO 11202

Is there a Method A1
dominating source on the to get grade 2 or grade 3
machine radiating towards results

the workstation? (Only measurement at

work station required)

Use I1SO 11202
Method A2 (nvfra

measurements required)

or use ISO 11204
(extra measurements
required except if L
is known)

Figure 3 — Determination by measurement — Choice of the International Standard to be used
(i.e.1SO 11201, ISO 11202, ISO 11204 or ISO 11205)

6.4.2 Benefits and constraints of each method

Table 7 gives a synthesis of benefits and constraints associated to each standard.
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Table 7 — Benefits and constraints related to each International Standard for determination of
emission sound pressure levels at the work station and at other specified positions

International Benefit Constraint
Standard
[SO 11201 It is easy to use outdoors. [SO 11201 does not allow any K3 correc-
Grade 1 allows a measurement with a small tion. It has more stringent requirements
; on the test environment in order to
uncertainty. .
provide grade 1 results.
1SO 11202 Itis easy to apply. The scope is limited to machines with a
method A.1 K3 correction is permitted stratt duuﬁuatiug sotd=t adiatius qrea.
There is no need for an acoustically treated
(low reverberation) test site to reach a
grade 2 result.
ISO 11202 K3 correction is permitted. It requires additionakméasurement
method A.2 There is no need for an acoustically treated points.
(low reverberation) test site to reach a
grade 2 result.
ISO 11203 If the sound power level is known, thereis |It requiressmeasurement of the soupd
no need for any additional measurements. |powerlevel.
If there are other sources (e.g. a power [f.the machine has a work station, it
source) which might contaminate the L, requires a correlation between emip-
measured, this standard might provide the, [sion sound pressure and sound power.
only procedure that can be used. It provides a mean value of the sound
pressure level around the machine.
ISO 11204 It is more precise than ISO 11202. This fact is not systematically refleg¢ted
There is no need for an acoustically treated in the grade of accuracy obtained.
(low reverberation) test siteto reach a It requires many measurement points
grade 2 result. (similar to a sound power level meafs-
urement) without guaranteeing a better
precision.
1SO 11205 In principle, it provides good results in It requires sound intensity measuring
particular formachines which cannot be instrument and a good know-how i
moved. It'is the only possible method in a intensity measurement.
highlyweverberant environment.
7 Selectjon ofspecified positions
TheISO 112DpTASO 11202,1SO 11203,1S0 11204 and ISO 11205 group deals with the following situatiions:
seated, standing; Statiomary operator, Operator moving atong a specified pati The group atsoappties to

enclosed work station positions, bystanders and unattended machines (see Clause 10 of ISO 11201:2010,
[SO0 11202:2010 and I1SO 11204:2010, 1.4 of ISO 11203:1995 or 3.7 of ISO 11205:2003) with the following
restriction: ISO 11203 is not applicable to workstations or other specified positions situated in a cab or
a cabin, or behind a screen.

8 Treatment of measurement uncertainty in ISO 11201, 11202 and 11204

Measurement uncertainty is dealt with in a much more detailed manner in ISO 11201, ISO 11202 and
ISO 11204 as compared with their previous editions. The intention was:

— to take ISO/IEC Guide 98-3 into consideration;
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— to distinguish between two main components of measurement uncertainty, i.e. the uncertainty
associated with the method (expressed in term of the standard deviation of reproducibility org) and
the uncertainty due to the possible instability of mounting and operating conditions of the machine
under test (expressed in terms of a standard deviation ogmc)-

The general approach remained unchanged:

— the use of accuracy grades 1 to 3 is defined on the basis of the uncertainty of the method;

— upper values of the uncertainty of the method, to be used when no data specific to a particular
family of machines is available, are provided.

ISO 1
by af
lists
budg

A md
code
mach

1201,1S0 11202 and ISO 11204 contain a clause on uncertainty in their main bodiessy

hll identified components of the uncertainty associated with the method (the so“called
et). Wherever possible, it gives quantitative estimations for each component.,

thodology to determine the magnitude of org and oomc is provided. When drafting

jinery family concerned can be derived.

pplemented

| anneX, which gives guidelines on the development of data on uncertainty. In particulay, this annex

uncertainty

a noise test

appropriate measurements should be carried out so that values of-ory and oomc specific to the
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Annex A
(informative)

site and environmental correction K; — Some guidance

A1 1SO011201

Indoor:

laborat

Ky <2d
and len
times tH
with a |

room dimension should generally be at least 16 m with a ceiling height greater than 4 m, and {

should
Outdoor:
— aplane

on a ref|
general
machin

A.2 1SO1
Indoor:

Kop <7
least th
machin

least equal to the largestunachine dimension. For small machines, the minimum room dime

should §
around

Outdoor:

aplane

ry hemi-anechoic room (grade 1);

B (grade 2); this requirement is generally met in a machinery room with minimum y
bth at least eight times the largest machine dimension. The ceiling héight should be
e largest machine dimension. In addition, there should be a clear spacée around the ma
adius of at least twice the largest machine dimension. For small hachines, the mini

e 4 m of clear space around the machine.

hrea outdoors with hard ground and no reflecting objects in the near vicinity (grade 1

lecting plane ground at a specified distance fromiithe nearest reflecting object (grade
there should be a clear space around the machine with a radius of at least twice the la
e dimension. For small machines, there shotild be 4 m of clear space around the machir

1202

dB; this requirement is generally met in a machinery room with width and length
ee times the largest machine dimension. The ceiling height should be 1,5 times the la
e dimension. In addition, there should be a clear space around the machine with a rad

renerally be atleast 6 m, ceiling height of at least 3 m and there should be 2 m of clear §
the machine;

hred outdoors with hard ground and no reflecting objects in the near vicinity;

yidth
four
thine
mum
here

D). In
rgest
e.

of at
rgest

lus at

sion
pace

onare

1 Vit 1 - 1 4l 1 111 1 R a | oo
ITULITE Pldlic gTUULU. IIT gTIHTCTI 4L, LITTT SITUUIU DT d LITdD SPdlT dl UUITU UIT HHI4dUIITIT W

radius at least equal to the largest machine dimension.

A.3 1SO0 11204

See ISO

11202.

A.4 1S0 11205

ith a

If the measurement position is between the machine and the wall, the probe shall be at least 1 m from

the wall.

Indoor:

24
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F pl,xyz

dimension at least twice the largest machine dimension.

< 10 dB; this requirement is generally met in a machinery room with minimum room

Outdoor:

on a reflecting plane ground. Measurements should only be taken in calm winds.
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Annex B
(informative)

Case studies

B.1 General
This annex gives an example of practical application of each of the methods in the SO 11201, 1S©'17202,
[SO 11203 apd ISO 11204 group.
B.2 Example 1
Example 1 Use of ISO 11201 for a small movable machine
Objective: tp determine the A-weighted emission sound pressure level ofa‘small movable machine
without work station for the purpose of noise emission declaration. A-noise test code exists fof the
family to which the machine belongs.
As the machijine is small and movable, it can be easily installed outdoors. Therefore, ISO 11201 is the most
favourable method to be used. As the purpose of the determination is noise declaration, the mgthod
specified in|[SO 11201, which provides grade 2 results is adequate. This is one of the methods allpwed
by the noise|test code.
As the machline has no work station, four measurement.positions, one on each side of the maching, are
specified by|the noise test code (see Figure B.1 and Table B.1).
Dimensions in njetres
L
T o N
3 C% %3 1
A o ]
2
a) Top view b) Side view
Key
o microphone positions
The grey box depicts the reference box.
Figure B.1 — Top and side views of machine and microphone positions
26 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=795098c8f82486a3cca2e9be958b91ca

1SO 11200:2014(E)

Table B.1 — Example 1: case study using ISO 11201

Initial repeatability test

Measurement of the A-weighted sound pressure
level (with negligible background noise) at micro-
phone position 1 is repeated three times for the
operating and mounting conditions specified in the
relevant noise test code

94,5 dB; 94,3 dB; 93,8 dB

Standard deviation of the three values measured,

Oomc

0,3dB

T]ﬂn noica-amiccian ic ctabla and i+ ol nc sense to use

Conclusien

e oS C- TS STO T T StaoTrCorrtrre oty

a grade 2 method

Basi¢ standard

ISO 11201 - engineering method

Typg of source

Small movable machine without work station

Localtion of source

Over a reflecting plane (concrete or sealgd asphalt)

Envifonment

Free field over@meflecting plane (oufdoors)

Operjating and mounting conditions

Accordingto the relevant noise test code

Dimensions of the source

Length: 0,8 m
Width: 0,5 m
Height: 0,6 m

Four|microphone positions

Distance from machine: 1 m

Height: 1,55 m

Meaguring instrument

Class 1 sound level meter

K d

etermination

Backiground noise level, Lpa(p)

BacKkground noise correction, K14

<60 dB
0dB

Measurement results

A-wdighted sound pressure level;-Ipa, at each micro- Point 1 94,5 dB; 94,3 dB; 93,8 dB
phorle position corrected for backgr.ound noise. Point 2 93,5 dB; 93,1 dB; 9B,3 dB
Meagurements are repeated.three times at each
micrpphone position (thisis a requirement of the Point 3 93,6 dB; 93,0 dB; 98,4 dB
relevyant noise test code): Point 4 93.4 dB; 92,6 dB; 9,8 dB
Mean A-weighte@sound pressure level Lpa Point 1 94,4 dB
(here the arithietic mean of the two highest values Point 2 93,4 dB
is taken as this is a requirement of the relevant Point 3 93,5 dB
nois¢ test\code)

Point 4 93,1dB
Final result: the highest mean value (this is a The value of the A-weighted emission sound pressure
requirement of the relevant noise test code) level is 94,4 dB

Uncertainty

Standard deviation of reproducibility, org, taken as
the value offered in ISO 11201 for grade 2 (as the

k=16

relevant noise test code does not specify another 1,5dB
value)

Total standard deviation, oot 1,5dB
Expanded uncertainty, U, with a coverage factor 24 dB
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B.3 Example 2

Example 2

Use of ISO 11202, method A.1, for a machine with a clearly identifiable dominating sound source

Objective: during the process of designing amachine, amanufacturer wishes to determine the A-weighted
emission sound pressure level of a prototype. The machine has a defined work station. No noise test
code exists for the family of machines.

The machine can only operate in the manufacturer assembly workshop. It has a clearly identifiable
dominating sound source. Therefore, the adequate method is that provided by ISO 11202, method A.1.
[SO 11202, method A.2, and ISO 11204 could also have been used, but with a greater measurement effort

(see Figure

3.2 and-Table B.2)

Key
1 dpminating source
o microphone position at the work station

The light greyf box depicts the reference box.

Figure B.2 — Top view of the machine showing the work station position

Table B.2 — Example 2: case study using ISO 11202

Dimensions'in nj

etres

Basic standajrd used [SO 11202, method A.1
Type of sourte Small machine
Location of source Over a reflecting plane (concrete)
Environment Assembly workshop
Operating arjd mountihg conditions Defined by the manufacturer
Dimensions of thesource Length: 2 m

Width: 0,98 m

Height: 1,10 m
Microphone positions Work station at one end of the machine

Distance from the machine: 0,5 m

Height: 1,55 m
Measuring instrument Class 1 sound level meter
Dominating source dimensions 0,5mx04mx0,2m
Distance, d, from the measurement point to the 1,6 m
dominating source

K3 determination

28
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Table B.2 (continued)

Measured reverberation time, Ty 1,2s
Dimensions of the room 11mx8mx4m
Volume of the room 352 m3

Equivalent sound absorption area of the

room, 4, 47 m2
A= 0,161

T,
S = 22 16 m?

S
K3A = 101gl:1 + 4zj|
3,7 dB (less than 4 dB, therefore a grade| 2 result is

obtained)
K1 determination
Backiground noise level, Lpa(g) <60 dB
Backiground noise correction, K14 0dB
Results
Five repeated measurements of the A-weighted 77%5'dB; 76,0 dB; 77,2 dB; 77,7 dB; 75,9 dB
sound pressure level at the work station, L’paeq,30s
Mean A-weighted sound pressure level, L'ya
& P P 76,9 dB
(takgn as the energy average)
A-wdighted emission sound pressure level at the
. . 73,2 dB
worlj station, Ly (mean value minus K34)
Uncertainty
Stanglard deviation due to operating andumount- 1dB

ing cpnditions (determined from thefive repeated

(noise emission is therefore fairly stable and it makes
meagurements), Gomc

sense to use a grade 2 method)

Stanglard deviation of reproducibility, oro (the value

offerjed in ISO 11202 for grade 2 as the manufac- 15dB
turef has no knowledge allowing him/her to choose ’
another value)

Total standard deviation, oot 1,8 dB
Expgnded uncertainty, U, with a coverage factor of

k=16 29dB

B.4 Example 3

Example 3 Use of ISO 11202 method A.2 for a machine that has no identifiable dominating sound source and
no strong radiation upwards

Objective: to determine the A-weighted emission sound pressure level of a machine that has one work
station and is covered by a noise test code.

The noise test code allows ISO 11202 and ISO 11204 to be used. ISO 11201 is not allowed because the
machine cannot operate outdoors.
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