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Introduction

In the determination, declaration and verification of ndise €
for specific types of machinery and equipment, standard
codes are required for many purposes.

Several basic International Standards dealing| with the no
machinery and equipment exist. In order-to prepare a nois
a specific family of machinery or equipment, it is necessa
most appropriate basic documents ‘and to establish add

mission values
zed noise test

se emitted by
e test code for
y to select the
itional require-

ments for that family (e.g. installation and mounting condifions, operating

conditions, measurement positions, noise declarations, inf|
recorded and reported, etc.),

A noise test code is a standard for a specific family, sub-fa
machinery or equipment.,-Such a code gives all the informa
to carry out as efficiently as possible the determination,
verification of the“noise emission characteristics of the
test. This International Standard specifies what informatig
for the preparation of noise test codes.

brmation to be

mily or type of
tion necessary
Heclaration and
machine under
n is necessary
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Acoustics — Noise emitted by machinery and
equipment — Rules for the drafting and presentation

of a|noise test code

1 Scope

This Int¢rnational Standard specifies the technical re-
quirements of a noise test code for a specific family
of machinery or equipment. It is primarily applicable
to statipnary machinery and equipment, including
hand-he|d tools, as well as those that present hazards
due to rmobility or load lifting.

The purpose of a noise test code is to permit ‘€om-
parable |test results to be obtained on thel‘noise
emissiops of machines from the same family, thus
enabling users to make comparisons and t& check the
declared noise emission data. The.\guantities de-
scribed [in a noise test code are also useful for noise
specifications in private contracts;-for planning and for
noise regduction purposes.

Specific|test codes for«arious types of machinery and
equipment are established and used in accordance
with the requireménts of basic International Stan-
dards. Jtandardized noise test codes give detailed re-
quiremgnts¢ @7 mounting, loading and operating
condition§~for the particular family to which the ma-

— are in full accofdance with basid standards on

emissions; and

cation of noise

— reflectthe latest technical knowledge of methods

of détermining the noise emiss

ons from the

specific family of machinery or equipment under

consideration.

NOTE 1
to be used in the drafting of a noise test
of a typical noise test code summarizing
that is required is given in annex B. Noisq
tities are described in annex C.

2 Normative references

The following standards contain pra
through reference in this text, consti

Annex A lists the basic Interngtional Standards

code. An outline
the information
emission quan-

visions which,
tute provisions

of this International Standard. At the ime of publica-

tion, the editions indicated were vali
are subject to revision, and parties
based on this International Standard :
to investigate the possibility of applyir

. All standards
to agreements
re encouraged
g the most re-

cent editions of the standards iniicated below.

Members of IEC and ISO maintain r

gisters of cur-

chinery TRder test belongs, as well as the jocation o1
a work station(s) and other specified positions (if any).

The purpose of this International Standard is to assist
technical standardization committees responsible for
specific families of machinery or equipment in pre-
paring noise test codes to ensure that such noise test
codes

— are as homogeneous as possible, with each indi-
vidual test code having the same basic structure;

rently valid International Standards.

ISO 3740:1980, Acoustics — Determination of sound
power levels of noise sources — Guidelines for the
use of basic standards and for the preparation of noise
test codes.

ISO 3741:—", Acoustics — Determination of sound
power levels of noise sources using sound
pressure — Precision methods for reverberation
rooms.

1) To be published. (Revision of ISO 3741:1988 and ISO 3742:1988)


https://standardsiso.com/api/?name=25ef5c6062830417a1c85a3674460a97

ISO 12001:1996(E)

ISO 3743-1:1994, Acoustics — Determination of
sound power levels of noise sources — Engineering
methods for small, movable sources in reverberant
fields — Part 1: Comparison method for hard-walled
test rooms. :

ISO 3743-2:1994, Acoustics — Determination of
sound power levels of noise sources using sound
pressure — Engineering methods for small, movable
sources in reverberant fields — Part 2: Methods for
special reverberation test rooms.

© SO

sound pressure levels at a work station and at other
specified positions — Survey method in situ.

ISO 11203:1995, Acoustics — Noise emitted by ma-
chinery and equipment — Determination of emission
sound pressure levels at a work station and at other
specified positions from the sound power level.

ISO 11204:1995, Acoustics — Noise emitted by ma-
chinery and equipment — Measurement of emission
sound pressure levels at a work station and at other

ISO 3744:1994
power levels o
— Engineering
a reflecting pla

ISO 3745:1977
power levels o
for anechoic an|

ISO 3746:1995
power levels o
— Survey meth
surface over a

ISO 3747:1987
power levels o
ing a reference

ISO 4871:1996
cation of noisé
equipment.

I1SO 9614-1:199
sound power /4
tensity — Part

ISO 9614-2:199
sound power g
tensity — Part

ISO 11200:199
chinery and eq

Acoustics — Determination of sound
{ noise sources using sound pressure
method in an essentially free field over
he.

Acoustics — Determination of sound
f noise sources — Precision methods
d semi-anechoic rooms.

Acoustics — Determination of sound
f noise sources using sound pressure
od using an enveloping measurement
[eflecting plane.

Acoustics — Determination of sound
[ noise sources — Survey method us-
sound source.

Acoustics — Declaration and verifi-
b emission values of machinery anél

3. Acoustics — Determination of
vels of noise sources usingsound in-
1: Measurement at dissrete points.

6, Acoustics -£~‘Determination of
vels of noise.Sources using sound in-
2: Measurenjént by scanning.

b, Acoustics — Noise emitted by ma-
Lipment — Guidelines for the use of

Specified posTions — Viethod Tequining envirohmental

corrections.

IEC 651:1979, Sound level metess; . and Amend-
ment 1:1993.

IEC 804:1985, Integrating-averaging sound level
meters, and Amendmenht/1:1989 and KAmend-
ment 2:1993.

IEC 1043:1993, Efectroacoustics — Instrumeénts for
the measurement.of sound intensity — Measdrement
with pairs ofypressure sensing microphones.

IEC 12601995, Electroacoustics — Octave-band and
fractiopal-octave-band filters.

3 Definitions

For the purposes of this International Standgrd, the

following definitions apply.

3.1 basic noise emission standard (B-type stan-

dard): Standard which specifies the proceg
determining the noise emission of maching
equipment in such a way as to obtain reliablg

ure for
ery and
, repro-

ducible results with a specified degree of acc{racy.

3.2 noise test code (C-type standard): A s
that is applicable to a particular class, family
of machinery or equipment, which specifies
information necessary to carry out efficiently
termination, declaration and verification of th

tandard
or type
all the
the de-
e noise

basic standard§ “for the determination of emission

emission characteristics under standardizeld con-

sound pressure levels at a work station and at other
specified positions.

ISO 11201:1995, Acoustics — Noise emitted by ma-
chinery and equipment — Measurement of emission
sound pressure levels at a work station and at other
specified positions — Engineering method in an es-
sentially free field over a reflecting plane.

ISO 11202:1995, Acoustics — Noise emitted by ma-
chinery and equipment — Measurement of emission

ditions.

3.3 emission: Airborne sound radiated by a well-
defined noise source (e.g. the machine under test)
under specified operating and mounting conditions.

NOTE 2  Emission values may be incorporated in a prod-
uct label andjor product specification. The basic noise
emission quantities 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.
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3.4 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 and of re-
flections other than those from the plane or planes
permitted for the purpose of the test. It is expressed
in pascals.

3.5 emission sound pressure level, L Ten times

1ISO 12001:1996(E)

5 Equation (1) is identical to that for the familiar ISO envi-
ronmental 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
a controlled acoustical environment are used for the
measurements.

3.7 sound power, W: The rate per unit time at
which airborne sound energy is radiated by a source.
[t is expressed in watts

the logafithm to the base 10 of the ratio of the square
of the dmission sound pressure, ngt), to the square
of the reference sound pressure, p,, measured with
a particlilar time weighting and a particular frequency
weightifg, selected from those defined in [EC 651. It
is exprelssed in decibels. The reference sound press-
ure is 29 pPa.

NOTE 3| Examples include:

— maximum A-weighted emission sound pressure level
with [time weighting F: L, aemax:

— C-wdgighted peak emission sound pressure level:

L[;C,peak-

The enpission sound pressure level shall be deter-
mined 3t a specified position and in accordance with
either altest code for a specific family of machings-or,
if no tgst code exists, a method that compligs with
the 1SO| 11200 series.

3.6 time-averaged emission ,sound pressure
level, I} . .;: Emission sound pressufe level of a con-
tinuous| steady sound that, swithin a measurement
time interval, T, has the sameé mean square sound
pressure as a sound undérconsideration which varies

with time. It is expressed in decibels.

It is given by the following equation:

2
irp(f)
Tl DE

Lyar=10 Ig dt dB (M

3.8 sound power level, L,: Temtimgs the logarithm
to the base 10 of the ratio of.the soynd power radi-
ated by the source under test to the reference sound
power. It is expressed ipydecibels.

The frequency weighting or the widith of the fre-
guency band useédshall be indicated| The reference
power is 1 pWX{10~ ZW).

NOTE 6
iS Lya.

For example, the A-weighted spund power level

Thé>sound power level shall be defermined in ac-
cordance with either a test code for g specific family
of machinery or equipment or, if no tgst code exists,
a method that complies with one of the standards
selected from ISO 3741 to 1SO 374f, inclusive, or
with parts 1 or 2 of ISO 9614.

3.9 noise emission value: A genera| term by which
any one or more of the A-weighted sound power
level, Ly, or the A-weighted time-averaged emission
sound pressure level, L, or the Ciweighted peak
emission sound pressure level, Lc ..f, is inferred.

3.10 measured noise emission vdlue, L: The A-
weighted sound power level, or the A-weighted
time-averaged emission sound pressyre level, or the
C-weighted peak emission sound prgssure level, as
determined from measurements. Measured values
may be determined either from a sirfgle machine or
from the average of a number of malchines, and are

A-weighted time-averaged emission sound pressure
levels are denoted by L .4, Which is usually abbrevi-
ated 10 Lja. L,peqr Shall be measured with an instru-
ment which complies with the requirements of
IEC 804.

NOTES

4 In general, the subscripts “eq” and "T" are omitted
since time-averaged emission sound pressure levels are
necessarily determined over a certain measurement time
interval.

Mot Tounded:

3.11 noise emission declaration: Information on
the noise emitted by the machine, given by the
manufacturer or supplier in technical documents or
other literature concerning noise emission values. The
noise emission declaration may take the form of ei-
ther the declared single-number noise emission value
or the declared dual-number noise emission value.

3.12 uncertainty, K: Value, in decibels, of the
measurement uncertainty associated with a meas-
ured noise emission value.
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NOTE 7  Guidance on appropriate values for K is given in
annex A of ISO 4871:1996.

3.13 declared single-number noise emission
value, L;: The sum of a measured noise emission
value and the associated uncertainty factor, rounded
to the nearest decibel:

NOTE 8 ISO 9296 requires that the declared A-weighted
sound power level, L,y of computers and business equip-
ment be expres Ty
rounded to the rlearest 0,1 B.

3.14 declared dual-number noise emission value,
L and K: A megsured noise emission value, L, and its
associated uncprtainty K, both rounded to the nearest
decibel.

NOTE 9 If a gpecific noise test code requires that the
mean emission [sound pressure level from a number of
specified positiops be declared, it is denoted by L.

3.15 work stption; operator's position: A position
in the vicinity ¢f the machine under test which is in-
tended for the [operator.

3.16 operatof: An individual whose work station is
in the vicinity ¢f a machine and who is performing a
work task assqciated with that machine.

©ISO

3.19.1 fluctuating noise: A noise whose level
varies continuously and to an appreciable extent dur-
ing the period of observation. See figure 1b).

3.19.2 intermittent noise: A noise whose level ab-
ruptly drops to the level of the background noise
several times during the period of observation. The
time during which the level remains at a constant
value different from that of the ambient is of the order
of 1 s or more. See figure 1c).

-19- : of a se-
ries of bursts of sound energy, each burstohaving a

duration of less than approximately 1 s.

3.19.3.1 isolated burst of sound\energy: A single
burst of sound energy or a serigs of bursts |with in-
tervals larger than 0,2 s between the individug| bursts.
See figure 1d).

3.19.3.2 quasi-impulsive noise: A series ¢f noise
bursts of comparable amplitude with intervald shorter
than 0,2 s between the individual bursfs. See
figure 1 e).

3.20 bread-band noise: Noise in which th¢ acous-
tical energy is distributed over a relatively wide range
of frequencies.

NOTES

3.17 specifie
lation to a ma
operator's posi

H position: A position defined in re:
hine, including, but not limited te;an
fion. The position can be a single, fixed

point, or a conmjbination of points along a pathvor on a

12 The spectrum is generally smooth and contir]
though it may vary significantly from “flat”. If th
band sound does not contain any significant discre|
the sound will lack a subjective quality of pitch or 1

uous, al-
e broad-
te tones,
onality.

surface located at a specified distance from the ma-
chine, as desclibed in the relevant noise_fest code, if
any.

NOTES
10 Positions logated in the vicinity of a work station, or in
the vicinity of an| unattendéd)machine, may be identified as

“bystander positjons”.

11 The followingcdefinitions are of a general nature. Ref-

13 Examples of broad-band sounds without discré¢te tones
are the sound of a waterfall, the noise from an aif diffuser
outlet in a typical room, and the noise from a highyvay.

3.21 narrow-band noise: Noise in wh|ch the
acoustical energy is concentrated in a relatijely nar-
row range of frequencies.

NOTES

14 The spectrum will generally show a localized| “hump”

erence should be FRade—to Opcu;f;b standards uf Hre:
ISO 3740 series and the ISO 11200 series for more detailed
definitions.

3.18 steady noise: A noise with negligibly small
fluctuations of level within the period of observation.
See figure 1a).

3.19 non-steady noise: A noise whose level shifts
significantly during the period of observation.

or peak in amplitude. Narrow-band sound may be superim-
posed on broad-band sound. If the narrow-band sound does
not contain any significant discrete tones, the sound will
generally lack a subjective quality of pitch or tonality.

15 Examples of narrow-band sounds without discrete
tones are the sound of distant thunder (low frequency), the
sound of wind gusting over a prairie or through a canyon
(mid frequency), and the sound of an air leak in an
automobile tyre (high frequency).
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Lg amplitude

Time

a) Steady noise

ISO 12001:1996(E)

Lg amplitude

Time

b) Fluctuating noise

Lg amplitude
Lg amplitude

N

Lg amplitude

Time

c) Intermittent noise

3.22 discrete tone: A periodic sound pressure yari-
ation that gives rise to the sensation of pitch.

NOTES

16 A discrete tone can be either a purely sinusoidal vari-
ation (sqmetimes called a "pure tonel’),)in which case the
frequengy spectrum would show a_single “spike” at the
sinusoidpl frequency, or, more(typically, a non-sinusoidal
variation|, in which case the spgetrum would show a spike
at the fundamental frequeney)and other spikes at harmonics
of the fyndamental.

17 Exdmples of discrete tones are the hum of a fan, a
beep frqm a digital‘gadget, and a note played on a musical
instrument.

d) Isolated burst.efysound energy

Figure 1 — Pictorial examples:of various types of noise

Time Time

e) Quasi-impulfive noise

3.25 essentially free field over a reflecting plane:
A sound field in the half space above |a plane surface
on which the machine under test is|located that is
disturbed to only a small degree by reflections.

3.26 in situ sound field: A sound
space above a plane surface on whi
under test is located that may be disf

ield in the half
h the machine
urbed by many

reflections.

3.27 direct sound field: That portign of the sound
field in a test room over which the |sound received
directly from the source predominateq.

3.23 free field: A sound field in a homogeneous,
isotropic medium free of boundaries. In practice, it is
a field in which reflections at the boundaries are neg-
ligible over the frequency range of interest.

3.24 free field over a reflecting plane (hemi-free
sound field): A 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.

3.28 reverberant sound field: That portion of the
sound field in a test room over which the influence
of sound received directly from the source is negli-
gible.

3.29 semi-reverberant sound field: That portion of
the sound field in a test room where neither the
sound received directly from the source nor the
reverberant sound dominates.
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3.30 hemispherically divergent sound field: The
sound field of an omnidirectional source which is
situated near a hard reflecting plane (usually the
ground) but free from other obstructions.

4 Classification of different types of
noise

The character of a noise may be described by its fre-
quency spectrum and by variations in the level of the

© SO

classes (grades 1 through 3). International Standards of the
ISO 11200 series for the measurement of emission sound
pressure levels at a work station and at other specified
positions include methods representing two of the three
classes (grades 2 and 3). See table A.2.

5.1 Survey grade (grade 3)

This method requires the least amount of time and
equipment. It may be used for comparison between
noise sources with similar characteristics. The sound

noise with timd.

Many noises have a continuous spectrum; i.e. the
sound energy is evenly distributed over a major por-
tion of the auqible frequency range. In some cases,
discrete tones mnay be clearly audible in the noise.

Noises which [display different dependencies upon
time include: |noise, non-steady noise, fluctuating
noise, intermiftent noise, impulsive noise, quasi-
steady impulsie noise and an isolated burst of sound
energy.

5 Classification of the accuracy grade of
measuremept methods

Each of the b
ISO 9614 serie
levels of noise
deviations of r
vides the high
provides the lo

The basic star
scribing metho
pressure levels|
fied positions
measurement
such values sh
for the specific

The choice of
the type of so

psic standards of the ISO 3740 and
5 for the determination of sound power
sources includes a table of standard
bproducibility. A grade 1 method prd-
st precision and a grade 3 method
vest.

dards of the ISO 11200-‘series, de-
s of measuring the ,emission sound
at a work station and-at other speci-
(if any), do nat~include tables of
uncertainty valugs. Where required,
bll be determinéd by tests carried out
family of{machinery or equipment.

measurement method depends upon
Lnd, Source and its environment, the

tield In the vicinity of the source is described by the
readings of a sound level meter or sound-iphtensity
meter. A limited number of measurement points is
used and no detailed analysis of the -acousfic envi-
ronment is made. The measurements are madge in situ
with little effort expended to gontrol the acodstic en-
vironment in which the seurce or sources ¢perate.
The time dependence of #he”'noise is noted.

Readings of the soufd" level or the sound iphtensity
shall be obtained.with instrumentation whidh com-
plies with the(teguirements of IEC 651, IEQ 804 or
IEC 1043.

The survey method is generally of limited palue if
correttive measures to reduce the noise|of the
source(s) are to be evaluated. The use of|class 2
instrumentation in  accordance with IEC B51 or
[EC 1043 is acceptable.

5.2 Engineering grade (grade 2)

In this method, noise emission determinatipns are
made with a particular time weighting and a pprticular
frequency weighting and/or by noise emission
measurements in octave, one-third-octave |or nar-
rower frequency bands, from which the A-wleighted
values may be calculated. The acoustic envirpnment
is analysed to determine its effect uppn the
measurements. The measuring points and the fre-
quency range observed are selected according to the
characteristics of the noise source and the gnviron-
ment in which it operates. The time dependpnce of

character of th

€ TOISE Tt Tadiates and the degree of

thoroughness required for the measurements.

The methods available can be classified according to
the requirements they place on the environment in
which the measurements are taken, on the instru-
ments available and on the amount of labour involved.
Three classes of methods are described in 5.1 to 5.3
which are broadly defined in terms of the facilities,
instrumentation and labour required.

NOTE 18 International Standards of the ISO 3740 and
ISO 9614 series for the determination of sound power lev-
els of noise sources include methods representing all three

thetevetduring-theperiod-ofobservatiomisTecorded.

The use of a class 1 sound level meter or a class 1
integrating-averaging sound level meter, in accord-
ance with IEC 651 or |EC 804, is required. Filters
complying with the requirements of IEC 1260 shall be
used for measurements in octave and fractional
octave bands.

The engineering method is the preferred method for
noise declaration purposes. This method usually pro-
vides information that is sufficient for taking engi-
neering action in many situations, for example, in
connection with noise abatement programmes.
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AiATEo

NOITES

19 When the environmental requirements for an engi-
neering method cannot be fuifiiied, the resuits of an anaiysis
of band pressure levels may be presented with the dis-
claimer that they are not grade 2.

20 Fluctuating, intermittent and impulsive noises are fre-
quently described by the time-averaged sound pressure
level obtained with an integrating-averaging sound level
meter during a stated time interval and/or by the time his-
tory of the sound pressure levels.

ISO 12001:1996(E)

standard shouid aiways be consuited before
choosing the method to be used;

— ISO 3741 to ISO 3747 give methods for deter-
mining the sound power levels of machinery and

Ariiinmant fram aniinA
equipment 1roim sounaG

AQQIIra rmaAanQiirarmanta
COoUIT 111ITAoUITITITIHILD,

— 1SO 9614-1 and ISO 9614-2 describe methods for
determining the sound power levels of machinery
and equipment using sound intensity measure-
ments.

5.3 Precision grade (grade 1)

This mgthod gives as thorough a description of the
noise efnitted by a source as possible.

The noige emission determinations are supplemented
by detefminations of band pressure levels. Measure-
ments 4re made over an appropriate time interval ac-
cording|to the duration and fluctuations of the noise.
The acdustic environment is controlled by carrying out
the megsurements under laboratory conditions as in
an anegchoic room, a hemi-anechoic room or a
reverbefation room.

6 Selection of B-type standards for use
in noise test codes

6.1 eneral

Those responsible for preparing a new,noise test code
shall sg¢lect from the several basjc* measurement
methods available (see 6.2 and™6:3), and from the
methods for the declaration and. verification of noise
emissign values (see 6.4 ), thgse basic standards that
are mopt appropriate fot-the specific family of ma-
chinery|or equipment;The requirements of the appl-
cable basic standard(s) are then supplemented with
detailed descripfions of mounting and operating con-
ditions ps well'as the work station position to be used
for soupd.€mission determination and declaration for
the spdcifié family of machinery or equipment.

A list of these standards is given inytable A.1.

6.3 Methods for the determinalion of

- .
amiccinn eniind nradaiira lavale

+ wrnrl
CIHIIOJIVII SUUIIU PITIOJUIT ITVTID

L L AN

stations and at other specified ppsitions

This category «ineludes the following International
Standards:

— ISOO1200 gives guidelines for the|choice of basic

standards for the determination of
pressure levels of machinery and
for the seiection of specified posi

PMmission sound
equipment and
ions; this stan-

dard should always be consulted Qefore choosing

the method to be used:;

ISO 11201 gives an engineerin
measuring emission sound pressu
chinery and equipment in an esse

j method for
e levels of ma-
htially free field

over a reflecting plane with no enyjironmental cor-

rection;

ISO 11202 gives a survey method for measuring

emission sound pressure levels of

machinery and

equipment in situ with an environmlental correction

using a simplified method;

ISO 11203 gives two alternative n
termining the emission sound prg
machinery and equipment from th
levels;

hethods for de-
ssure levels of
e sound power

The basic standards may be grouped into the three
categories given in 6.2 to 6.4.

6.2 Methods for determining sound power
levels

This category includes the following International
Standards:

— ISO 3740 gives guidance on the choice of the
method to be used for determining the sound
power levels of machinery and equipment; this

— ISO 11204 gives a method for measuring the
emission sound pressure levels of machinery and
equipment yielding engineering grade or survey
grade results.

A list of these standards is given in table A.2.

NOTE 21 At any given position in relation to a particular
machine, and for given mounting and operating conditions,
the emission sound pressure levels determined by the
methods of these International Standards will in general be
lower than the directly measured sound pressure levels for
the same machine in the typical workroom where it is used.
This is due to reverberation and the contributions of other
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machines. A method of calculating the sound pressure lev-
els in the vicinity of a machine operating alone in a
workroom is given in ISO 11690-3. Commonly observed
differences are 1 dB to 5 dB, but in extreme cases the dif-
ference may be even greater.

6.4 Methods for declaring and verifying
noise emission values

This category includes 1SO 4871 which gives infor-
mation on the declaration of noise emission values of

© |SO

can yield grade 2 (engineering) accuracy. This
does not prevent a test code from having one
preferred basic measurement method for each
noise emission quantity.

A noise test code shall be specific to individual grades
of accuracy. It is necessary to give a double reference
with respect to the noise emission value used; i.e.
reference both to the test code used and to the basic
standard, for example: Ly, =85 dB in accordance
with the test code and basic standard SO 3744;

machinery and
verification of g

NOTE 22 ISO
ISO 7574 which
and verifying stat
equipment.

6.5 Require

equipment and requirements for the
eclared values (see table A.3).

1871 is based on parts 1, 2 and 4 of

give statistical methods for determining
ed noise emission values of machinery and

ments with respect to the

method and pccuracy grade

The methods f
levels and emi
acterized by th
(grade 1), "“en|
(grade 3). The
are smallest, b
The uncertain
methods are |
reduced.

The preferred d
shall be grade
use of a grade
ticular family of

Noise test codq
of basic noise s
to one or more
sion quantity tq
tical, these sta
accuracy. If ba
accuracy are rg

por the determination of sound power
5sion sound pressure levels are char-
ree grades of accuracy: “precision”
gineering” (grade 2) and “survey”
ncertainty values of a grade 1 method
It the measurement effort is greatest.
y values of grade 2 and grade 3
rger, but the measurement effort is

rade of accuracy for a noise test code
P, unless it has been shown.that the
2 method is not feasible fop the par-
machinery and equipment/

s shall follow strictly®he requirements
tandards. A noiseZest code may refer
basic standards/for each noise emis-
be determined, and, whenever prac-
hdards_shall have the same grade of
bic stapdards with different grades of
ferred' to, allowance shall be made in

declaration and

verification for the different measure-

L, =80 dB In accordance with the test cd
basic standard 1ISO 11201.

de and

7 Requirements for the contents of a

noise test code

The outline of a noise test code is given in an

7.1 Description of-a family of maching

The family, subsfamily or type of machinery
by the noisertest code shall be described
biguously and in detail. In describing the confi
of thexmachinery, a noise test code shall:

a)z,1dentify explicity any auxiliary equipment
ary for the operation of the machine unde

b) specify any optional components, devices
assemblies, if any, which shall be moun
operated during the determination of nois
sions;

c) if appropriate, define sub-groups of the m4
to which the code is applicable in relz
physical dimensions, capacity, power cd
tion, etc.;

d) give information on how to proceed if
more machines are coupled together 1
ically, electrically or by material flow, and
be run separately; this information shall

hex B.

S

covered
unam-
juration

necess-
r test;

or sub-
ted and
e emis-

chinery
tion to
nsump-

two or
nechan-
cannot
include

specific definitions far groups of coupl

d ma-

ment uncertainties involved (see ISO 4871).

In addition, the

a) anoise test

following requirements apply:

code shall not repeat, in part or totally,

the basic measurement standards it refers to;

b) reference

shall only be made to the basic

measurement standards;

c) all basic measurement standards giving the same

accuracy a
ISO 3744,

re allowed. For example, 1SO 3743,
ISO 9614, 1SO 11201 and I1SO 11204

chines that can be treated as a single machine in
the noise test code; such information is required

for all coupled machines.

7.2 Noise emission

7.2.1 Noise emission quantities

Noise emission quantities, potentially to be deter-

mined, include the following:

a) A-weighted sound power levels;
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b) emission sound pressure levels at work stations
(and at other specified positions):

— A-weighted emission sound pressure level,

— C-weighted peak emission sound pressure
level.

The noise test code shall describe how these quan-
tities are to be determined. Measured values shall not
be rounded. In addition, the code may require the

ISO 12001:1996(E)

7.3.1 The noise test code shall specify precisely the
installation and mounting conditions of the machine
under test during the determination of its noise
emission values.

7.3.2 These conditions shall be representative of
typical or normal use of the machine and are, in prin-
ciple, those recommended by the manufacturer.

7.3.3 The noise test code shall state that: “the in-
stallation and mounting conditions shall be identical

determmatiomofotheremissomTquantites—terg—with
other fequency weightings or in octave or one-third-
octave [frequency bands). Such quantities are espe-
cially upeful for machines that are components of
larger machinery.

NOTE 2B In the case of very large machinery, the noise
test codp may specify that instead of determining the sound
power Ig¢vel, only emission sound pressure levels at speci-
fied posltions around the machinery are to be evaluated and
declared (see annex C).

The usgge of sound power level data and data giving
emissign sound pressure levels at specified positions
is degcribed in annex C and elaborated in
ISO/TR|11690-3. Tables showing the methods avail-
able in[the various International Standards are given
in anneik A.

7.2.2 PBSound power level determination

Detailefl guidance on the selection of “appropriate
methods for determining the sound.power levels of
machines is given in ISO 3740( This basic Inter-
nationa] Standard gives information to guide the se-
lection jof the test environment and, if applicable, the
measutlement surface, its\shape and distance from
the maghine under testyand the microphone array.

7.2.3 Emission'sound pressure level
deternjination

Detailed—duidance—on—the seloction—of annronriatg
g H—R 18cHOH +—appropHate

for the determination of both soundmpwer levels and
emission sound pressure levels at.spdcified positions,
and for declaration purposes. "

7.3.4 |If there are typical‘installation gnd/or mounting
conditions for a family~0f machineny or equipment,
such conditions shall be used or simulpted, if feasible,
and they shall be-clearly described if] the noise test
code. If no such conditions exist, this| shall be stated
in the noiséstest code and care shall bg taken to avoid
changes)hi’ the sound output of the |machine under
testwhich are caused by the insfallation and/or
mounting system employed for the tgst. Steps to re-
duce any sound radiation from the strficture on which

the machine is mounted, if any, shou
and recommended in the noise test ¢
of machinery that is usually mounted
permissible to determine the sound p
the machinery mounted on the floor i
required for the test.

7.3.5 The noise test code shall state
be taken to ensure that any electrical
or air ducts which are connected to th
not radiate significant amounts of

Technical measures to achieve this sh
and recommended in the noise test ¢

7.3.6 |If resilient mounts are interpos
machine and the supporting surfaceq
mission of vibratory energy to the

action on the source are both minim

d be described
de. In the case
on a table, it is
pwer level with
f no operator is

that: “care shall
conduits, piping
e machinery do
bound energy. ”
pll be described
bde.

bd between the
, SO that trans-
upport and re-
ized, the noise

oot

methods for determining the emission sound press-
ure levels of machinery and equipment and on the
selection of specified positions is given in ISO 11200.
A noise test code shall specify precisely the locations
of work stations and other specified positions where
emission sound pressure levels are to be determined.

7.3 Installation and mounting conditions

The following requirements apply to the installation
and mounting conditions.

4 + | o ll + 4 | R | Wy
ot CUUT oriall yive toliiital SpPTUll

resilient mounts.

cations for the

7.3.7 For hand-held machinery, a compromise may
be necessary between the requirement for good
reproducibility of measured values and the require-
ment for an accurate reproduction of typical working
conditions. It is permissible for a noise test code to
specify a holding fixture to ensure consistent test re-
sults, the fixture being designed so that the trans-
mission of structure-borne sound is minimized. If
other test codes exist (e.g. for hand-arm vibration), the
operating conditions shall, if practicable, be the same.
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7.3.8 The noise test code shall specify precisely the
location(s) of the machine under test with respect to
the reflecting plane. If the machine under test is typi-
cally installed close to two or more reflecting surfaces
(e.g. the machine normally stands against a wall), de-
tailed information on these installation conditions shall
be given in the noise test code.

7.3.9 A noise test code dealing with a floor-mounted
or wall-mounted machine shall state that: “the ma-
chine under test—shat—be—placed—or—a—reflccting

© 1SO

7.4.4 The noise test code shall specify an operating
condition that is reproducible and is representative of
the noisiest operation in typical usage of the machine
under test. If necessary, more than one operating
condition shall be specified; if other test codes exist
(e.g. for hand-arm vibration), the operating conditions
shall, if practicable, be the same.

7.45 The noise test code shall specify, if relevant,
simulated or simplified operating conditions, if pre-

[TV
HHASHY

(acoustically hdrd) plane (floor, wall, test table with
side tables).” Hoor-mounted machines which are in-
tended exclusiYely for installation in front of a wall
shall be installed on an acoustically hard floor in front
of an acoustically hard wall. When the machine under
test is to be installed on a table, the noise test code
shall give a complete description of the table (dimen-
sions, height, npaterial, location of machine on table).

+ ™ + + L 141
FReaSHrerRepts—sheow—that—these—eenditions

are representative of the noise emission.

7.4.6 The noise test code shall specify, if relevant,
any tool, work piece or material With which the ma-
chine under test operates (dimensions, materials,
mounting, etc.).

7.47 The noise test¢ode shall specify, if rgélevant,
the work cycle of ¢he machine under test in |precise

7.3.10
the use of scre
of auxiliary equ
shall be descr
and their locati

If releviant, the noise test code shall require

ens or enclosures to reduce the noise
pment. Such screens and enclosures
bed in detail (dimensions, materials)
bns specified relative to the machine

under test in qrder to minimize the adverse effects

of sound reflec

7.3.11 If aba
ISO 3741 to IS
of sound pow
box" be defing
those protrudir
any, that can b
ence box"”, prg
have shown a ¢
influence on th

ions from them.

bic International Standard in the series
D 3747, selected for the determination
br levels, requires that a “referente
d, the noise test code shall indicate
g parts of the machine under test, if
e considered to lie outside)the “refer-
vided that preliminary measurements
jiven protruding partto have negligible
P noise emission.values.

7.4 Operating conditions

7.4.1 The noid

etest code shall specify the operating

and quantitativesterms; each operational perio
is part of a work cycle shall be identified and
and, if possible, its duration specified. If there

il which
named,
are dif-

ferent aperating conditions for each opdgrational

periodsthese shall be quantitatively specifi

bd; the

workicycle may include operation at idle as paft of the

ndrmal use of the machine under test. The no
code shall state that: “noise emission values

determined for a complete work cycle.” The

of work cycles over which noise emission val
to be averaged shall be given.

7.5 Measurement uncertainties

Each of the basic standards of the ISO 37
ISO 9614 series for the determination of sound
levels of noise sources includes a table s
maximum  values of standard deviatio
reproducibility. Also, the basic standards ISO
ISO 11202 and ISO 11204, describing meth

work station and at other specified positions

ise test
chall be
humber
ues are

10 and
power
howing
ns of
11201,
ods of

if any),

measuring the emission sound pressure IevIIS at a

conditions of t

€ Maching under test auring the de-

termination of its noise emission values.

give similar information.

7.42 The noise test code shall explicitly state
that: “the operating conditions shall be identical for the
determination of both sound power levels and emis-
sion sound pressure levels at specified positions.

7.4.3 The noise test code shall specify the values to
be set for each of the operating parameters that have
a significant influence on the noise emission of the
machine under test.

10

In general, investigations will be necessary to deter-
mine the standard deviations of reproducibility of
noise emission values relevant to the family of ma-
chinery or equipment concerned, since, as is usual,
they differ from those given in the relevant basic
noise emission standards. If this information is not
available for a particular family of machinery or equip-
ment, the values in the basic standards may be re-
garded as interim upper boundaries. Furthermore, if
possible, the reference standard deviation for the
family of machinery or equipment shall be specified.
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In order to attain the required grade of accuracy or
specified standard deviations of reproducibility, a
noise test code shall state how many times noise
measurements have to be repeated (e.g. three times)
and which value is to be retained as the final
measured value (usually the average).

The uncertainties associated with determining the
emission sound pressure levels at a work station and
at other specified positions (if any) from the sound
power levels (see ISO 11203) are the same as for the

ISO 12001:1996(E)

7.8 Declaration and verification of noise
emission values

The declaration of the noise emission values of ma-
chinery and equipment is the responsibility solely of
the manufacturer. The noise test code shall state that
the noise declaration shall be made in such fashion
that the values can be verified in accordance with

ISO 4871.

ISO 4871 offers two options for the

resentation of

basic method used for the sound power level deter-
minatiof. If ISO 11203 is chosen as the basic stan-
dard foff a noise test code, than the noise test code
shall refer to that standard and not to any other stan-
dard in the ISO 11200 series.

7.6 Information to be recorded

The infprmation to be recorded covers all of the
technical requirements of the noise test code. Any
deviatiops from the noise test code or from the basic
standardi(s) upon which it is based are to be recorded
together with the technical justification for such devi-
ations.

7.7 Information to be reported

The infgrmation to be included ip-the test report is at
least that which the manufacturerrequires to prepare
a noise|declaration or the_dser requires to verify the
declaredl values.

As a m[nimum, the foltowing information shall be in-
cluded:

a) refdrenceto the basic noise emission standard(s)
usefs

the noise declaration:

a) the declared single-numbertnoise
and

b) the declared dual-number noise en

The noise test cede-shall specify wh
options is to be\uUsed for the famil
concerned an@)shall make recommen
values of the uncertainty K (see I1SO 4
and A.2.8)

Guidelines for noise declaration and
the verification of declared noise emig
given in ISO 4871, and the noise test
which procedures are to be followe
procedures shall be selected for the
declared noise emission values:

a) the verification for one machine i
accordance with ISO 4871:1996, 6

b) the verification for a batch of m
formed in accordance with ISO 48

The procedure to be used for a part
machinery or equipment shall be stateq
noise test code. The declared noise
shall be rounded to the nearest whole

7.8.1 The noise test code shall spec
emission quantities are to be declare
facturer.

bmission value,

hission value.

ich of the two

of machinery
dations for the
B71:1996, A.2.2

procedures for
sion values are
code shall state
H. One of two
verification of

s performed in
.2, or

achines is per-
71:1996, 6.3.

cular family of
1 in the relevant
emission value
decibel.

fy which noise
i by the manu-

b) description of the mounting and operating con-
ditions used;

c) locations of work station(s) and other specified
positions; and

d) the noise emission values obtained.

It shall be confirmed that all requirements of the noise
test code have been fulfilled, or, if this is not the case,
any unfulfilled requirements shall be identified. Devi-
ations from the requirements shall be stated and
technical justification for the deviations shall be given.

7.8.2 The noise test code shall state that: “the noise
declaration shall explicitly state that the noise emis-
sion values have been obtained according to this
noise test code.” If this statement is not true, the
noise declaration shall indicate clearly what are the
deviations from the noise test code.

7.8.3 The noise test code shall meet the require-
ments of ISO 4871 on noise declaration and verifi-
cation with respect to the presentation of the decla-
ration (vocabulary, symbols, units and information to
accompany the declared values).

1
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7.8.4 The noise test code shall state that: “the
verification shall be conducted by using the same
mounting, installation and operating conditions as

those used for the initial determination of noise
emission values.”

© ISO

7.8.5 The noise test code shall state in a note that:
“additional noise emission quantities may also be
given in the declaration. ”

12
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Annex A
(normative)

Basic noise emission standards

ISO 12001:1996(E)

Table A.1 — International Standards for the determination of sound power

levels of noise sources

B-type standard

ISO number

(Grade of acguracy)

Guidelines for the use of basic standards for sound 1ISO_ 3740
power determinations
Method for broad-band sources in reverberation 1ISO 3741

rooms

(Precision, grade 1)

Methods for discrete-frequency and narrow-band
sources in reverberation rooms

ISO 3741

(Precision, grade 1)

Comparison method in hard-walled test rooms

ISO 3743-1

(Engineering, grade 2)

Direct method for special reverberation_test rooms

ISO 3743-2

(Engineering, grade 2)

Method employing an enveloping measurement sur-
face over a reflecting plane

ISO 3744

(Engineering, grade 2)

Methods for anechotesand hemi-anechoic rooms

ISO 3745

(Precision, grade 1)

Method emplaying an enveloping measurement sur-
face overlayreflecting plane

ISO 3746

(Survey, grade 3)

Methed using a reference sound source

ISO 3747

(Survey, grade 3)

Method for determining sound power levels using ISO 9614-1
sound intensity — Measurement at discrete points

{Grades——2-and-3}
Method for determining sound power levels using ISO 9614-2

sound intensity — Scanning method

(Grades 1, 2 and 3)

13
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Table A.2 — International Standards for the determination of noise emission
sound pressure levels

B-type standard ISO number
Guidelines for the use of basic standards for the de- ISO 11200
termination of emission sound pressure levels at a
work station and at other specified positions
Method for the measurement of emission sound ISO 11201

pressure levels at a work station and at other speci-

fiad nacitionc
LASas an = oS

(Engineering_grade 2)

Method for the measurement of emission sound
pressure levels at a work station and at other speci-
fied positions

ISO 11202

(Survey, grade 3)

Method for determining emission sound pressure
levels at a work station and at other specified pos-
itions from the sound power level

SO 11203

(Grades 2 and 3)

Method for determining emission sound pressure
levels at a work station and at other specified pos-
itions with environmental corrections

ISO 11204

(Grades(@and 3)

Table A.3 — International Standard for the declaration and verification of

noise emissions

B-type standard

ISO number

Declaration and verification of noise emission values
of machinery and equipment

ISO 4871

© SO
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Annex B
(normative)

Items to be covered in a noise test code

TITLE: Noise test code for family of machines

(grade of-aceuracy)

B.1 S

B.6.2 Specify the relevant work station and other

cope

B.2 References

Give a ligt of International Standards referred to in the
noise tegt code.

B.3 D

efinitions

Give definitions of key technical terms used (noise

and mac

B4 D

Give de
given in

B5 S

State w

hinery vocabulary and appropriate notations).

escription of machinery family

fails in accordance with the requirements
7.1.

pund power level determination

hich basic International Standards shall be

used (fram ISO 3741 to ISO 3747 and*parts 1 and 2

of ISO 9

B6 E

514).

mission sound-pressure level

determination

B.6.1
shall be

btate  which basic International Standards
Lised (fromt ISO 11201 to ISO 11204).

specTfied posTtions:

B.7 Installation and mounting
conditions

Specify these in accordance with the
given in 7.3.

B.8 Operating conditions

Specify tHesé in accordance with the
given in7.4.

requirements

requirements

B:9 Measurement uncertainties

Specify these in accordance with the
given in 7.5.

B.10 Information to be record

Give details in accordance with the
given in 7.6.

B.11

Give details in accordance with the
given in 7.7.

requirements

ed

requirements

Information to be reported

requirements

B.12 Declaration and verification of

noise emission values

Give details in accordance with the

given in 7.8.

requirements

15
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