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Introduction

0.1 This International Standard specifies a methddyfor
emission sound pressure levels at a work station*and at
positions in the vicinity of a machine or piece 6f\equipme
specified in this International Standard follows’ the meth
ISO 11207 (engineering method), except forthe following:

a) measurements are permitted in sifu, and

b) a simplified method is specified for determining a loca
correction which yields résults approximating those ob|
field over a reflecting_plane. This correction is used
emission sound pressure levels at specified positions,
stations. The results are limited to the survey grade of

0.2 This International Standard is one of a series

ISO 11204) which specifies various methods for determ
emissions(of a piece of machinery or equipment, or a s
such eguipment (machine under test). ISO 11200 gives g
choice’of the method to be used to determine the ¢
pressure levels of machinery and equipment. It also gives
national Standards giving methods for the determination d
levels.
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Acoustics — Noise emitted by machinery and

equi

pressure levels at a work station and at other spec
positions — Survey method in situ

1 Scppe

1.1 General

This International Standard specifies a method for
measurjng the emission sound pressure levels of
machingry and equipment, at a work station and-at
other specified positions nearby, in a semi-reverbérant
field. Eqission sound pressure level are measlred as
A-weiglted and, if required, C-weighted peak:

NOTE 1| The contents of this and related International
Standards are summarized in table 1 of<SO 11200:1995.

A methpd is given for determifing a local environment
correctipn (subject to a spegified limiting maximum
value) tp be applied to_the)measured sound pressure
levels in order to exelude at least part of the effects
of refleftions fromipeflecting surfaces other than the
plane op which the' machinery or equipment is placed.
This cofrectien:is based on the equivalent sound ab-
sorption area of the test room.

fied

station and fof other specified positiofps. The purpose

of the measurements is to permit co
performance of different units of a
machinery or equipment, under d
mental conditions and standardized m
&fating conditions. The data obtaine
used for the declaration and verificat
sound pressure levels as specified in

NOTE 2 At any given position in relati
machine, and for given mounting and ope
the emission sound pressure levels de
method of this International Standard w
lower than the directly measured sound p
the same machine in the typical workroom
This is due to reverberation and the cont
machines. A method of calculating the so
els in the vicinity of a machine oper

mparison of the
given family of
bfined environ-
punting and op-
H may also be
on of emission
SO 4871.

n to a particular
rating conditions,
termined by the
il in general be
fessure levels for
where it is used.
ibutions of other
Lind pressure lev-
ting alone in a

workroom is given in ISO 11690-3. Conpmonly observed

differences are 1 dB to 5 dB, but in extre
ference may be even greater.

1.2 Types of noise and noise s¢

The method specified in this Internati

ne cases the dif-

purces

nal Standard is

A work station is occupied by an operator. It may be
located in open space in the room where the source
operates, or in a cab fixed to the source, or in an en-
closure remote from the source. One or more speci-
fied positions may be located in the vicinity of an
attended or unattended machine. Such positions are
sometimes referred to as bystander positions.

This International Standard specifies requirements for
the survey grade of accuracy on the test environment
and instrumentation. Instructions are given for the in-
stallation and operation of the machine under test and
for the choice of microphone positions for the work

applicable to all types of machinery, both moving and

stationary, for indoor or outdoor use.

The method is applicable to machines
to all types of noise as defined in
ISO 12001.

1.3 Test environment

of all sizes, and
ISO 2204 and

The method is applicable to an indoor or outdoor en-
vironment with one or more reflecting planes present,
meeting specified requirements.
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1.4 Specified positions

This International Standard is applicable to work
stations and other specified positions where emission
sound pressure levels are to be measured.

Examples of appropriate positions where measure-
ments may be made include the following:

©'ISO

Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

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

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.

a) work station located in the vicinity of the machine
under test; this is the case for many industrial
machines grederreste ayp:;alluco;

b) work statioph within a cab which is an integral part
of the maghine under test; this is the case for
many indystrial trucks and earth-moving ma-
chines;

c) work statign within a partial or total enclosure (or
behind a sq¢reen) supplied by the manufacturer as
an integral jpart of the machinery or equipment;

d) work statign partially or totally enclosed by the
machine upder test; this situation may be en-
countered Wwith some large industrial machines;

e) bystander positions occupied by individuals not
responsiblg for the operation of the machine un-
der test, byt who may be in its immediate vicinity,
either occagionally or continuously;

f) other spedified positions, not necessarily work
stations or [bystander positions.

The work statjon may also lie on a specified path

along which an operator moves (see 11.4).

1.5 Measurément uncertainty

While it is not possible to give universal values for the

standard devigtion of réproducibility of emission

sound pressure levels«atwork stations, guidance is

given in clause| 4.

ISO 3746:1995, Acoustics — Determinatien ¢f sound
power levels of noise sources using séind pressure
— Survey method using an enveloping ‘measlirement
surface over a reflecting plane.

ISO 11200:1995, Acoustics —=\Noise emitted by ma-
chinery and equipment —{ Guidelines for the¢ use of
basic standards for the.determination  of @mission
sound pressure levels\at a work station and |at other
specified positions,

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

IECB51:1979, Sound level meters.

IEC 804:1985, Integrating-averaging sound lgvel me-
ters.

IEC 942:1988, Sound calibrators.

3 Definitions

For the purposes of this International Standard, the
following definitions apply. More detailed dgfinitions
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 3  Noise emission descriptors may be incgrporated

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent editions of the standards indicated below.

1) To be published.

in 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.

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
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the effects of reflections other than those from the
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 logarithm to the base 10 of the ratio of the square
of the emission sound pressure, ngt), to the square
of the reference sound pressure, pj, measured with
a particular time weighting and a particular frequency
weighting, selected from those defined in IEC 651. It

is expressed-in decibels The reference sound press-

ISO 11202:1995(E)

a controlled acoustical environment are used for the
measurements.

3.3.2 peak emission sound pressure level, L, peak:
Highest instantaneous value of the emission sound
pressure level determined over an operational cycle.

It is expressed in decibels.

3.3.3 single-event emission sound pressure level,
L,,s: Time-integrated emission sound pressure level
of an isolated single sound event of specified duration

ure is 2P pPa.

NOTE 4| Examples include:

— maxifjnum A-weighted emission sound pressure level
with ftime-weighting F: L s¢max:

— C-wdighted peak emission sound pressure level:
L[;C,peak-

The emlission sound pressure level shall be deter-

mined alt a specified position in accordance with either

a test cpde for a specific family of machines or, if no

test cofle exists, a method that complies with the

ISO 11400 series.

3.3.1 {ime-averaged emission sound pressure
level, L}, .;: Emission sound pressure level of a con-
tinuous| steady sound that, within a measurement
time inferval, T, has the same mean squaré,'sound
pressurg as a sound under consideration Which varies
with time.

It is exgressed in decibels and is~diven by the follow-
ing equation:

T pe)
0) o

Ll,e(T=1OIg1TJ dr dB (M

A-weighlted time=averaged emission sound pressure
levels afe deneted by L,aeqr, Which is usgally apbrevi-
ated 1o [Lx. "L,peqr Shall be measured with an instru-
ment whieh complies with the requirements of

T (or specified measurement time normalized to
To = 1 S.

It is expressed in decibels apd is given by the follow-
ing equation:

T 2[
Lyis=101g - LAURI L@
970 po ’
=L+ 101g = dB

T,

NOTEN * The above equation is identicdl to that for the
fariliar ISO environmental noise descriptor “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 measurements.

3.4 impulsive noise index (impulsiyveness): Quan-
tity by means of which the noise emitfed by a source
can be characterized as “impulsive”. [(See annex C.)
It is expressed in decibels.

3.5 free field over a reflecting plane: Sound field
in a homogeneous, isotropic medium in the half space
above an infinite, rigid plane surface| on which the
machine under test is located.

3.6 work station; operator's position: Position in
the vicinity of the machine under tept which is in-
tended for the operator.

3.7 operator: Individual whose work ftation is in the
vicinity of a machine and whao is performing a work

IEC 804.
NOTES

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

6 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 stan-
dardized measurement and operating conditions as well as

task associated with that machine.

3.8 specified position: Position defined in relation
to a machine, including, but not limited to, an oper-
ator's position. 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 ma-
chine, as described in the relevant noise test code, if
any exists.

NOTE 8 Positions located in the vicinity of a work station,
or in the vicinity of an unattended machine, may be ident-
ified as “bystander positions”.
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3.9 operational period: Interval of time during
which a specified process is accomplished by the
machine under test (e.g. for a dishwasher when
washing or rinsing or drying).

3.10 operational cycle: Specific sequence of oper-
ational periods occurring while the machine under test
performs a complete work cycle. Each operational
period is associated with a specific process that may
occur only once, or may be repeated, during the op-
erational cycle (e.g. for a dishwasher when washing

© SO

3.18 typical distance, a: Distance from the speci-
fied position to the closest major sound source of the
machine under test. If the major sound sources of the
machine are ill-defined, then a is chosen as the dis-
tance from the specified position to the nearest part
of the machine under test.

4 Measurement uncertainty

A single value of an emission sound pressure level of

a noise source determined in accaordanca /ith the

and rinsing and[drying).

3.11 measurement time interval: Portion or a
multiple of anlperationa| period or operational cycle
for which the emission sound pressure level is deter-
mined or over which the maximum emission sound
pressure level i$ searched for.

3.12 time history: Continuous recording of the
emission sound pressure level, as a function of time,
which is obtaihed during one or more operational
periods of an operational cycle.

3.13 backgrolind noise: The noise from all sources
other than the machine under test.

NOTE 9 Background noise may include contributions
from airborne sdund, structure-borne vibration, and elec-
trical noise in ins{frumentation.

3.14 background noise level: The sound pressure
level measured| when the machine under test is"riot
operating. It is ¢xpressed in decibels.

3.15 background noise correction, K,:-A correction
term to accoun{ for the influence of background noise
on the emissior sound pressure level at the specified
positions of thg machine undef test. X, is frequency
dependent and| is expresséd—in decibels. The cor-
rection in the dase of A-wegighting, K, is to be de-
termined from A-weighted measured values.

3.16 environmental indicator, K,: A term to ac-

method specified in this International Standardl|is likely
to differ from the true value at a fixed position by an
amount within the range of the measurement uncer-
tainty. The uncertainty in measuremenits of efmission
sound pressure levels arises [from several |factors
which affect the results, some associated with en-
vironmental conditions in the measurement room and
others with experimentaktechniques.

The measurement/uncertainty depends on thle stan-
dard deviation of{reéproducibility and on the dggree of
confidence thatis desired. Extensive measdrement
data are necessary in order to establish standard de-
viations of reproducibility of emission sound pressure
levelsyat individual positions and, in any casd, these
standard deviations are likely to vary considerably be-
tween the many different types of machingry and
equipment to which this International Standard is ap-
plicable. It is therefore not possible to provide infor-
mation which is universally applicable, and reference
can only be made to noise test codes for relevant data
on individual types of noise source.

The survey method described in this Interpational
Standard yields a lower degree of accuracy than the
engineering method described in ISO 11201 HJecause
the measurements are carried out under énviron-
mental conditions that are less well controlled

NOTE 10  The method for determination of the |ocal en-
vironmental correction, K;, which is described in this Inter-
national Standard, nominally underestimates the magnitude
of K3 and the value of K; to be applied is limited td 2,5 dB.
Therefore, the emission sound pressure levels obtained by

count for the inflience of reflected or absorbed sound
on the surface sound pressure level. K, is frequency
dependent and is expressed in decibels. In the case
of A-weighting, it is denoted K,, (see the ISO 3740
series).

3.17 local environmental correction, K;: A cor-
rection term to account for the influence of reflected
sound on the emission sound pressure level at a
specified position (e.g. a work station) for the machine
under test. K5 is dependent upon both frequency and
position and is expressed in decibels. In the case of
A-weighting, it is denoted Kj,.

this method will often be higher than the emission sound
pressure levels obtained in accordance with 1ISO 11201.

Detailed information on the precision of this method
cannot be given as the magnitude of the local en-
vironmental correction is limited to 2,5 dB. However,
a value of the standard deviation of reproducibility
equal to or less than 5 dB (excluding variations in op-
erating and mounting conditions) is expected for a
source which emits noise with a relatively “flat”
spectrum in the frequency range 100 Hz to
10 000 Hz, provided the tests are performed in similar
acoustic environments. The given value for the stan-
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dard deviation of reproducibility is a maximum value,
but for a well-defined family of machines, it may be
smaller.

NOTE 11 ISO 11204 gives another more accurate
method to determine K;,. Requirements on K;, depend on
the method used to determine L.

5 Instrumentation

The instrumentation system,
phone ;
class 1]or class 2 instrument specified in IEC 651 or,
in the ¢ase of integrating-averaging sound level me-
ters, in|[IEC 804.

including the micro-

Before|and after each series of measurements, a
sound talibrator with an accuracy of + 0,3 dB (class
1 as specified in IEC 942) shall be applied to the
microphone to verify the calibration of the entire
measuliing system at one or more frequencies over
the frequency range of interest.

The cdmpliance of the calibrator with the require-
ments jof IEC 942 shall be verified once a year. The
complignce of the instrumentation system with the
requirements of |EC 651 (or, in the case of
integrafing-averaging systems, with the requirements
of IEC B04) shall be verified at least every 2 years.

The date of the last verification of the compliance‘with
the relgvant |IEC standards shall be recorded,

6 Test environment

6.1 (eneral

Any ernvironment which rheets the qualification re-
quiremgnts of 6.2 and ‘which is adequately isolated
from background noise/ in accordance with the re-
quiremgnts of 6.4 suitable for measurements in
accordgnce withithis International Standard.

6.2 (Qriterion for the adequacy of the test
environment

ISO 11202:1995(E)

cab or enclosure is regarded as an integral part of the
machine under test and, consequently, sound re-
flections inside the cab or enclosure are considered
contributions to the emission sound pressure level.
No environmental corrections are permitted.

During noise emission measurements, doors and
windows of the cabin or enclosure shall be open or
closed as defined in the noise test code for the ma-
chinery or equipment being measured.

quirements for a class 1 instrument as{sp|
and |IEC 804, the measurements will’co
quirements of ISO 11201, provided- thaf
noise requirements of that stardard are

If the work station or bystander's pos
chine is located inside a cab or a cab
“conventional” work’ station or byst
outside the cab or cabin (e.g. for mai
vicinity of the(mhachine under test sha
the noisg-~tést code.

meets the re-
cified in IEC 651
ply with the re-
the background
et.

ition of the ma-
in, an additional
hnder's position
htenance) in the
| be specified in

6.4 - Criterion for background noise

At the microphone position(s), the ba
(including wind noise at the microph
as a weighted sound pressure level g
frequency bands of interest shall be af

ckground noise
one) measured
r in each of the
least 3 dB (and

preferably more than 10 dB) below the level due to

the machine under test. Corrections
noise in decibels are given by the foll

Ky=-101g (1-107°") dB

where AL is the difference betw
pressure levels measured, at a specifi
the machine under test in operation
respectively.

For the purposes of this Internatio
AL >10dB, assume K;=0; Iif
K;a > 3 dB), the measurement is inv4g
this International Standard.

for background
bwing equation:

.(3)

en the sound
d position, with
and turned off,

hal Standard, if
N, <3 dB (ie.
lid according to

Annex A of ISO 3746:1995 describes procedures for
determining the magnitude of the environmental indi-
cator K,,, to account for deviations of the test en-
vironment from ideal, free-field conditions. For this
International Standard, the environmental indicator,
K>, shall not exceed 7 dB.

6.3 Enclosed work station positions

When the operator is located in an enclosed cab or in
an enclosure remote from the machine under test, the

K, shall be determined for each micro

6.5 Ambient conditions during
measurements

phone position.

Ambient conditions may have an adverse effect on
the microphone used for the measurements. Such
conditions (e.g. strong electric or magnetic fields,
wind, high or low temperatures, or impingement of
air discharge from the machine under test) shall be
avoided by proper selection or positioning of the
microphone.
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6.6 Local environmental correction

Annex A describes a procedure for determining the
magnitude of the local environmental correction K, to
account for the influence of reflected sound on the
emission sound pressure level at the specified
position(s).

The method given in annex A requires information
about the acoustical properties of the test room. It
normally underestimates the magnitude of K3. The

local environms
weighting, to b
not exceed 2,5

NOTE 13 If th
accuracy of the rg
be reported and
boundary to the
specified position|

3A
e applied to the measured data shall

dB.

b limit value of 2,5 dB is exceeded, the
sult is reduced. The result may, however,
may be useful for determining an upper
emission sound pressure level at the

7 Quantitids to be measured

The basic quant
position over th
erational cycle

— the A-weigh
prime indica

— the C-weig

LpC,peak'
NOTE 14 For
to measure the V|
ure level. (See cl3

ties to be measured at each specified
e specified operational periods or op-
f the machine under test are

ted sound pressure level, L',5 (the
es measured values);

hted peak sound pressure level

ome applications, it may not be necessary
blue of the C-weighted peak sound press-
use 5, note 4 of ISO 48771y—=.)

8 Quantitids to be determined

In order to obtg
a specified po

in emission sound pressure levels at

rections K; an

sition," both background noise cor-

shall be applied to measured sound pressure levels,

except peak sound pressure levels, L,

C,peaks TOT Which

no corrections are permitted.

Corrections K; and K; to be considered are those rel-

evant to the fre
sound pressure
weighting:

P

quency weighting for which emission
levels have been measured. For A-

La=L)pn—Kip—K;p @)

where the prime indicates measured values; no prime

indicates emissi

on values.

© ISO

For a specified position inside an enclosure, as de-
fined in 6.3, no environmental corrections are permit-
ted.

NOTE 15 If the machine under test produces isolated
single-event sounds, the single-event emission sound
pressure level at the specified position (see 3.3.3), L,
should be determined.

9 Installation and operation of machine
t

9.1 General

The manner in which the machine-under test is in-
stalled and operated may have. a“significant influence
on the emission sound pressure levels at thg speci-
fied positions. This clause(specifies conditions that are
intended to minimize variations in the noise emission
due to the installation‘and operating condition$ of the
machine under test: Relevant instructions of g noise
test code, if any exists for the family of machfnery or
equipment taxwhich the machine under test belongs,
shall be followed. The same installation and operating
conditions’of the machine under test shall be Used for
the detérmination of emission sound pressure levels
and, sound power levels. The noise test code|for the
machinery concerned shall describe the installation,
mounting and operating conditions in detail.

NOTE 16  The noise test code may make an excgption to
this requirement on identical installation, mounting|and op-
erating conditions for equipment that is used or] tables.
Such equipment may be mounted on the floor during sound
power determinations.

Particularly for large machines, it is necessary tp make
a decision as to which components, sub-assgmblies,
auxiliary equipment, power sources, etc., belong to
the machine under test.

9.2 Location of source

respect
to the reflecting plane in one or more locations as if
it were being installed for normal usage. The machine
under test shall be remote from any wall, ceiling or
other reflecting object.

NOTE 17  Typical installation conditions for some ma-
chines involve two or more reflecting surfaces (e.g. an ap-
pliance installed against a wall), or free space (e.g. a hoist),
or an opening in an otherwise reflecting plane (so that radi-
ation may occur on both sides of the vertical plane). Detailed
information on installation conditions should be based on
the general requirements of this International Standard and
on the relevant noise test code, if one exists.
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9.3 Mounting of source

In many cases, the noise emission at the specified
positions of the machine under test will depend upon
the support or mounting conditions of the machine.
Whenever a typical mounting condition exists for a
machine, that condition shall be used or simulated, if
practicable.

If a typical mounting condition does not exist or can-
not be utilized for the test, care shall be taken to avoid

ISO 11202:1995(E)

for operation according to the noise test code specific
to the family of machinery or equipment to which the
machine under test belongs. The table or stand shall
be at least 1,5 m from any absorptive surface of the
test room. Such machinery or equipment shall be
placed at the centre of the top of the standard test
table. A suitable design for a test table is shown in
annex B.

9.4 Auxiliary equipment

by the
be tak
structu

Many

radiator
the me
sound

surface
ient m
tween

surface
support
mized.
(i.e. ha
prevent
sound.
if the

typical

NOTE 1
ers and
on the s

ounting system used for the test. Steps shall
n to reduce any sound radiation from the
e on which the machine is mounted.

- . L (] - - £ 1o lovs o |
Change£||| e sotmaemssiorrot-the machiecattsea

small machines, although themselves poor
s of low-frequency sound, may, as a result of
thod of mounting, radiate more low-frequency
lvhen their vibrational energy is transmitted to
s large enough to be efficient radiators. Resil-
bunting shall be interposed, if possible, be-
the machine to be tested and the supporting
5 so that the transmission of vibration to the
and the reaction of the source are both mini-
n this case, the mounting base should be rigid
e a sufficiently high mechanical impedance) to
it from vibrating excessively and radiating
However, resilient mounts shall be used only.
machine under test is resiliently mounted in
ield installations.

B Coupling conditions (e.g. between prime mov-
Hriven machines) may exert a considerable influence
ound radiation of the machine under test.

Care shall be taken to ensure thal any electrical

conduits, piping or air ducts conmecteqg
under test do not radiate significant an
energy into the test environmeént.

If practicable, all auxiliary equipment n
operation of the machine under test
of it (see 9.1) shall be located outsi
vironment. If this'is impracticable, thd

to the machine
nounts of sound

ecessary for the
hat is not a part
e the test en-
auxiliary equip-

ment shallde included in the test configuration and its

operating eonditions described in the

9.5 Operation of the machine ¢

During the noise measurements, the

tions specified in the relevant noise te
used, if any exists for the particular fa
ery or equipment to which the mac
belongs. If there is no test code, the
test shall, if possible, be operated in

is typical of normal use. In such a caf
of the following operating conditior]

fest report.

uring test

bperating condi-
st code shall be
mily of machin-
hine under test
machine under

manner which
e, one or more
s shall be se-

9.3.1 Hand-held machinery and equipment

Such mpachinery and eduipment shall be suspended
or guided by hand, se\that no structure-borne sound
is trandmitted via any attachment that does not be-
long to|the machine under test. If the machine under
test requires.a-support for its operation, the support
structufe shall be small, considered to be a part of the
maching Under test, and as described in the relevant

lected:

a) machine under load

conditions;

specified and operating

b) machine under full load (if differemt from the first
condition above);

¢) machine under no load (idling);

d) machine under operating conditigns correspond-

noise test code, if any exists.

9.3.2 Base-mounted and wall-mounted
machinery and equipment

Such machinery and equipment shall be placed on a
reflecting (acoustically hard) plane (floor or wall).
Base-mounted machinery or equipment intended ex-
clusively for mounting in front of a wall shall be in-
stalled on an acoustically hard surface in front of an
acoustically hard wall. Table-top machinery or equip-
ment shall be placed on a table or stand as required

ing to maximum sound generation representative
of normal use;

e) machine with simulated load operating under
carefully defined conditions;

f) machine under operating conditions with charac-
teristic operational cycle.

Emission sound pressure levels at specified positions
shall be determined for any desired set of operating
conditions (i.e. temperature, humidity, device speed,
etc.).
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These test conditions shall be selected beforehand
and shall be held constant during the test. The ma-
chine under test shall be in the desired operating
condition before any noise measurements are made.

If the noise emission also depends on other operating
parameters (e.g. type of material being processed or
type of tool) then, out of the aggregate of possibilities,
the ones to be defined shall be those which narrow
down the variation possibilities as far as is practicable
and which can be regarded as typical with regard to

the noise emiss

on

© ISO

vidual A-weighted emission sound pressure levels
according to the following equation:

N
La=101g [JT—ZT,mWM} dB ... (5)
i=1
where
T is the total measurement time interval

N
T=>T,

For special purq

oses, it is appropriate to define one

or more operating conditions in such a way that both

a high reproduc
or equipment of
the operating co
typical for the f
covered. These
in specific noise

If simulated ops
be chosen to gi
specified positio
usage of the ma

In special case
conditions can
possibly with d
account, thereb
erating conditior]

The operating ¢
during noise me

bility of noise emission of machinery
the same family is ensured and that
hditions which are most common and
amily of machinery or equipment are
operating conditions shall be defined
test codes.

rating conditions are used, they shall
e emission sound pressure levels at
hs which are representative of normal
chine under test.

5, the results for several operating
be combined by energy averaging,
fferent time components taken into
yielding the result for the main op-
so defined (see 10.1).

onditions of the machine under test
bsurements shall be fully described in

the test report.

10 Measuréments

10.1 Measurgment time interval

10.1.1 Genera

i=1
T; are the sub-measurement time intervals;

N is the total number of Sub-measufement
time intervals or operational periods;

Lariy s the A-weighted emission |sound
pressure levelDover a sub-measufement
time intepval T;.

For machinery and‘equipment with a specifieft oper-
ational cycle, itds usually necessary to extepd the
measurementitime interval to an integral nunpber of
consecutive operational cycles.

The measurement time interval shall correspond only
tocthe operational periods for which the erission
sound pressure level and, as required, the timge char-
acteristics of sound emission are desired.

Values of the measurement time interval, ppssible
sub-measurement time intervals and number df oper-
ational cycles contained in the measurement tjme in-
terval are usually to be found in the noise tedt code
specific to the family of machinery or equipment to
which the machine under test belongs, if any|exists.
In any case, these values shall be identical td those
defined for determining the sound power level of the
machine under test.

10.1.2 Steady noise

If the noise emission at a specified position is [steady

The measurement time interval shall be chosen in
such a way that the emission sound pressure level
and, as required, the time characteristics of sound
emission at specified positions can be determined for
the specified operating conditions.

For a given source under test, the measurement time
interval, T, may be composed of a number of sub-
measurement time intervals, T, each of which corre-
sponds to a specified operational period of the source.
In this case, a single emission sound pressure level is
usually desired. It is obtained by averaging the indi-

for the specified operating conditions (see 1SO 2204
and ISO 12001), the measurement time interval shall
be at least 15 s.

10.1.3 Non-steady noise

If the noise emission at a specified position is not
steady for the specified operating conditions, the
measurement time interval and operational periods of
the machine under test shall be carefully defined and
reported in the test results. They are normally speci-
fied in the relevant noise test code, if any exists.
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10.2 Measurement procedure

10.2.1 General

The emission sound pressure level(s) shall be
measured over a typical period of operation of the
machine under test (see 10.1). Readings of the emis-
sion sound pressure level(s) shall be taken at the
specified positions.

and laval saatar

ISO 11202:1995(E)

For measurement of the time characteristics of
impulsive sound emissions (e.g. peak values), addi-
tionally to the repetition procedure described in
10.2.2, the measurement time interval shall include
at least 10 impulsive events, unless otherwise speci-
fied in the noise test code.

The final value retained is usually the average, unless
the peak value is measured. In this case, the highest
of the peak values is retained. If a more precise pro-
cedure is specified in the relevant noise test code,

Normalfy—er—irtegrating-averagimg—soundievelmetes
complylng with IEC 804 shall be used to measure the
emissign sound pressure level (see clause 5). If it can
be shown that the sound pressure level fluctuations
measured with the time-weighting characteristic S are
less than + 1 dB, a conventional sound level meter
complyjng with IEC 651 may be used. In this case,
the soynd pressure level is taken to be the average
of the|maximum and minimum levels during the
period |of observation, measured with the time-
weighting characteristic S.

10.2.2 | Repetition of measurements

In orddr to reduce the uncertainty of the determi-
nation |of emission sound pressure levels at the
specifigd positions, it may be necessary, for a specific
type of machinery or equipment, to repeatthe
measurlement a number of times as specified inthe
noise test code for the family of machines ©r equip-
ment tp which the machine under test bejongs. The
value (¢.g. average or maximum) to be used after re-
peated| measurements shall be thatdefined in the
noise fest code, if any exists./Repeating measure-
ments |nvolves the following/procedure:

a) thelmachine under tesths turned off and on again,
if fg¢asible;

b) the| microphong is moved away and set again at
the| specified position;

c) thelmeasurement is carried out again in the same
envi Wi i T
the same measurement time interval and for the
same mounting and operating conditions.

10.2.3 Procedure for impulsive noise

If the sound emission is impulsive (as described in
annex C), particular care shall be taken when
measuring the emission sound pressure level to en-
sure that the dynamic range of the instrumentation is
sufficiently large, and that the sound level meter is
equipped with an overload indicator.

ot <l ball o <}
gl PTULTUUTT ofladit vT UoTU.

If the machine under test produces|isolated single-
event sounds, the single-event €mission sound
pressure level at the work” statiorp position (see
3.3.3), L, 15, shall be determined.

In order to determine whether or |not the sound
emission contains“impulsive compongnts, one of the
procedures given'in annex C may be [followed.

11 .Microphone positions

1.1 General

The measurement positions shall be ¢
alternatives described in 11.2, 11.3, 1

The microphone shall be oriented in

the angle of incidence of the sound co
reference direction of the microphone
the manufacturer to meet the r
IEC 651 or IEC 804, respectively. |
emisson sound pressure level shall bg
the machine under test unattendeg
microphone oriented towards the d
source.

The operator(s), if present, shall no
with abnormal sound-absorptive props
or scarf (other than a protective hein

hosen from the
1.4 0r115.

uch a way that
incides with the
as specified by
quirements of

practical, the
measured with

and with the
ominant sound

wear clothing
rties, or any hat
het required for

safety reasons, or a helmet or frame

measurements.

Lised to support
ce the sound

If an operator is present, the microphone shall be lo-
cated 0,20 m + 0,02 m to the side of the centre plane
of the operator's head, on a line with the eyes, with
its axis parallel to the operator's line of vision, and on
that side where the higher value of the A-weighted
sound pressure level, L, is observed.

NOTE 19 If the measured sound pressure level is
strongly position dependent, it is recommended that the
space average be taken at several positions inside a small
volume centred at the specified position.
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Unless otherwise required in the relevant noise test
code, if any exists, the operator position(s) shall be as
described in 11.2 to 11.5.

11.2 Microphone position(s) for a seated
operator

If an operator is not present, and if the seat is at-
tached to the machine under test, the microphone
shall be located 0,80 m + 0,05 m above the middle
of the seat plane, unless a particular test code states

© ISO

along the length of the path, or by making a sufficient
number of measurements at discrete positions and
defined intervals of time, and then applying equation
(5).

The reference line shall be defined as a line on the
floor directly below the centre of the operator's head
for a typical specified path. If no other height is spec-
ified for a moving operator in the appropriate noise
test code, the microphone positions shall be located
directly above the reference line at a specified height

otherwise.

If an operator ig not present, and if the seat is not at-

tached to the

machine under test, the microphone

positions shall e as described in the noise test code

specific to the

family of machinery or equipment to

which the machine under test belongs, if one exists.
If there is no tegt code, the microphone positions shall

be described in

If an operator i
shall

allow the

the test report.

present, the adjustment of the seat
operator to reach the controls

comfortably. Thie distance from the seat plane to the

top of the o
0,91 m + 0,05

11.3 Microp

berator's head is assumed to be

M.

hone position(s) for a standing,

stationary oplerator

If the operator

is present, the requirements of 11.1

apply. If the me¢asurements are made with the oper-
ator or bystander absent or if no other location”is

specified for a

standing operator in the apptopriate

noise test codg¢, the microphone location 1§ ‘defined
relative to a reference point on the ground plane on

which the ope

ator normally stands!_This reference

point is the poirft on the floor directly-below the centre
of the operatonls head. The micrephone shall be lo-

cated directly a

bove the refefénce point at a specified

height in the rdnge 1,55,m\* 0,075 m. The specified

height is usuall
code, if any exi

11.4 Microp

to be found in the relevant noise test
5tS.

M 4la e I el T o W a Y 1
e anyec 1,90 1 T U, U/7J 1T

Microphone positions shall be defined atall fiked op-
erator positions and the specified path.shall be as
given in the noise test code specific to the fgmily of
machinery or equipment to which the machin¢ under
test belongs, if any exists.

In the absence of such. specified positions, @t least
four microphone positions' shall be defined to [sample
adequately the sound field along the specified|path.

NOTE 20 If the “specified path is on a redtangular
measurementisurface at a constant distance from|the ref-
erence boxxjt/is recommended that the method dpecified
in ISO 11203 be applied.

115 Microphone positions for bystanders
and for unattended machines

If no operator's position can be identified, a “¢onven-
tional” work station (e.g. for maintenance, sgrvicing
or repair) or one or more bystander positions ghall be
defined and stated in the noise test code.

Alternatively, if no noise test code exists, measure-
ments shall be made at four or more micrpophone
positions located 1 m away from each side| of the
reference box defined in 1ISO 3744 or ISO 3746 at a
height of 1,565 m + 0,075 m above the ground plane.
The value of the highest emission sound pfessure
level shall be recorded as the emission sound press-
ure level of the machine under test. The position
where this value is measured shall be record

hone positionts) for amoperator

moving along a specified path

In those situations where an operator moves along a
specified path in the vicinity of the machine under
test, a sufficient number of microphone positions or
a moving microphone shall be used to determine the
sound pressure level along the specified path. This
shall be done by using either continuous integration

10

NOTES

21 Instead of using discrete positions, it may be satisfac-
tory to use the surface sound pressure level calculated from
the sound power level in accordance with ISO 11203.

22 A noise test code may require that the average of the
levels from the four or more positions is recorded as the
emission sound pressure level of the machine under test,
for example, as in ISO 7779.


https://standardsiso.com/api/?name=f4d79fbf35b2be3e0834b838efc7fb40

© SO

12 Information to be recorded

The following information, when applicable, shall be
compiled and recorded for all measurements made in
accordance with this International Standard. Rounding
of computed data values shall occur only after per-
forming the final computational step before reporting.

12.1 Machine under test

ISO 11202:1995(E)

1) physical description of test environment,

2) air temperature in degrees Celsius, barometric

pressure in pascals, and relat
a percentage,

ive humidity as

3) wind speed, in metres per second.

12.4 Instrumentation

a) Equipment used for measure

ents, including

Description of the machine, including its
— typq,
— technical data,

— diménsions,

— manufacturer,

— magchine serial number, and

— yeai| of manufacture.

12.2 Test conditions

a) Prefise quantitative description of _operating
congditions and, if relevant, operational-periods and
cycle.

b) M

]

Linting conditions.
c) Locption of machine in the tést environment.
d) If the machine undér test has multiple noise

soufces, a description of the sources in operation
during the measurements.

name, type, serial number and fng
b) Method used for verifying“the c4

measuring system; the.date, plag

calibration shall be recorded.

c) Characteristics of\windscreen (if a

nufacturer.

libration of the
e and result of

ny).

12.5 Location of specified positions

A precisevquantitative description sh
of all\positions where emission sound
have’/been measured.

12.6 Noise data
a) All measured sound pressure leve

b) A-weighted emission sound pre
specified positions and, as requ
quantity with other frequency wei

c¢) C-weighted peak emission sound
at specified positions and, as requ
characteristics of noise emis
station(s).

d) A-weighted background noise le
ground noise correction, Kj,, at
position.

e} A-weighted local environmental

all be recorded
pressure levels

data.

ssure levels at
red, the same
ghtings.

pressure levels

red, other time
sion at work

vels and back-
each specified

Correction, Kjp,

12.3 Acousticenviromment

Description of the test environment:

a) if indoors, description of physical treatment of
walls, ceiling and floor; sketch showing the lo-
cation of the machine under test and room con-
tents; acoustical qualification of room in
accordance with 6.2;

b) if outdoors, sketch showing the location of the
machine under test with respect to surrounding
terrain, including

+ Jo £l W S | b
at ©calll UT 1T SpelilicUu PuUSTUuUNS.

f) Place, date when the measurements were per-
formed, and person responsible for the test.

13 Information to be reported

Only those recorded data (see clause 12) are to be
reported which are required for the purposes of the
measurements. If a standardized noise test code ex-
ists for the machinery or equipment under test, the
code will specify the data that are to be reported.

1
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The report shall state whether or not the reported
emission sound pressure levels at the specified pos-
itions have been obtained in full conformity with the
requirements of this International Standard.

The report shall include the date on which the emis-
sion sound pressure levels were measured and the
name of the person responsible for the tests.

© ISO

Emission sound pressure levels at the specified pos-
itions shall be reported to the nearest whole decibel.

The local environmental correction, Ks,, shall be re-
ported.

12
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Annex A
(normative)

11202:1995(E)

Environmental correction for a specified position — Determination of the
local environmental correction K,

Accord
correct
equatio

K;

where

and a

ng to this method, the local environmental
on, K5 for a specified position is given by

n (A.1):

=1OIg[1+4%]dB A
5 = 2na®

s the distance, in metres, from the specified

positiop to the closest major sound source of the

machin
sound
be the
closest]
an ope
as the
and thq

NOTE 2
on dete

ery under test. In cases where the major

source is not well-defined, a shall be chosen to
distance from the specified position to the
part of the machine under test. In the case of

Fator moving along a path, a shall be chosen

shortest distance between any part of the path
machine under test.

3 The test code, if relevant, should give guidance
mination of the values of a.

The value of A, the equivalent sound
of the test room, is given, in square
formula:

absorption area
metres, by the

A= a-SV
where
o is the'mean acoustic absorption coefficient

of the test room as estin]
A.Tin annex A of ISO 374

Sy is the total area of the tg
ceiling and floor), in squarg

I’ the calculated value of K; excee
2,5 dB shall be used as the estimate
mental correction.

Figure A.1 gives values of the locd
correction.

Ky 3 A

25 ‘\

ated from table
5:1995;

st room (walls,
metres.

is 2,5 dB, then
d local environ-

environmental

15
N
1
0.5
-
s NN

0

10 100 1000

Ala?

Figure A.1 — Local environmental correction, K;, determined from -

A
a
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Annex B
(informative)

Example of a test table

© ISO

A test table is shown in figure B.1. The table is made of laminated wood, 0,04 m to 0,10 m thick, havmg a mini-

muim area Ul U 4
as necessary fol

Hl ana a minimurn iaterdi gdimension of U,/ i Thetable Imay NavE SIoS O Toies T 1tS [gpsuriace
I the operation of the machine.

~— Top: bonded taminated wood

Rimensions |n metres

0,75
/
=}
ISy
° 7 S U %
&
o
s
Legs and bfaces: "
screwed afpd bonded o~
o
4 —— “
—3  S—— |
0,63 Isolating pads

14

Figure B.1 — Example of a test table
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Annex C
(informative)

Guidelines for the detection of impulsive noise

y cases, comparison of the time-averaged A-

weighted sound pressure level determined with the

a descriptor of the impulsive conte
emitted by machinery and equipment

time ¢
value d
helpful
signifig
compa
itions,
positio
is the i

If the N
toorg
impuls

The C-
LpC,peak
be use
sound

cycle. |

paracteristic I, Ly, With the corresponding
f L peq fOr the same operational cycle, may be
in deciding whether or not the noise contains
ant impulsive components. For this purpose,
fison is made at one or more microphone pos-
and at least ten operational cycles at each
h are observed. The difference (Laeq — Lypeq)
Mpulsive noise index (impulsiveness).

hean value of the impulsive noise index is equal
feater than 3 dB, the noise is considered to be
ve.

veighted peak emission sound pressure level,
(as described in 3.3, clause 7 and 10.2.3) may
d together with the time-averaged C-weighted
pressure level, L., for the same operational

[he difference (L,¢ peak — Lyceq) May be used @s

For an isolated single event, orOfor
consecutive events with interyals of
tween the events, the difference be
mum- values of L,y an@\L,gs may
descriptor of the single event.

(Lyaimax — Lpoasmax) 8 the single-event

11202:1995(E)

nt of the noise

a sequence of
1 s or more be-
ween the maxi-
be used as a
The difference
impulsive noise

index which maybe-Used for describing a single-event

impulsive noiseNFor consecutive sif
arithmetic average of the maximum
the individdal events and the average
of L,ng.over all the events are used.

gle events, the
aIue; of L, for
maximum value

The C-weighted peak emission sound pressure level,

Lic peaks May be used together with
maximum sound pressure level and
teristic S, L,csmax- The difference (L g
be used as a descriptor of the single

noise emitted by machinery and equi

the C-weighted
he time charac-
L peak — LpCS) may
event impulsive
bment.
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