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Information on the acoustic noise emitted by machinety.and equipment is
needed by users, planners, manufacturers and authorit
mation is required for comparing the noise emitted by diff
for assessing noise emissions against noise limits, for planhing workplace
noise levels, as well as for checking noise rfeduction achijevements, and

may be used for estimating requirements for workplace ng

In order for machinery noise emissioft data to be useful, un

of measurement and declaration, are) necessary to achiev
purposes.

a)

Measurement of noisé.emission

The 1SO 3740 series “specifies methods for determir
power levels of woise sources from sound pressure

es. This infor-
erent products,

ise immission.

iform methods
e the following

ing the sound
level measure-

ments; the ISO 9614 series specifies methods for determining the

sound power, levels from sound intensity level mea

surements; the

ISO 11200:series describes methods for determining ¢mission sound

pressurellevels at specified positions in the vicinity of
equipment. Many other standards give test codes fo
ment of the noise emissions of individual types of m
are based on these methods.

machinery and
r the measure-
achinery which

Determination of the noise emission value to be declared

The ISO 7574 series gives methods for determining
emission values which are based primarily on the sour
of noise sources. For a complete presentation of

declared noise
d power levels
declared noise

emission values, it is necessary to state the sound prgssure levels at

specified positions as well as the sound power level.

Because of the

possible confusion in terminology with respect to sound pressure lev-
els used to define noise immission, the term “emissign sound press-

ure level” is used in this International Standard.

Presentation of declared noise emission values

It is of prime importance to declare sound power levels. It is recog-
nized, however, that information on emission sound pressure levels is
sometimes required. It is recommended, therefore, that both kinds of
qguantity be declared, unless otherwise specified. Noise emission
declarations can take the form of either a single-number or dual-
number presentation; the choice is made in the noise test code ap-

propriate to the particular family.

Verification of declared noise emission values

The ISO 7574 series gives procedures for the verification of a declared
noise emission value. In that International Standard, the procedures
are applied to verification of declared sound power levels. The pro-
cedures of this International Standard are applied to the verification of
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both sound power levels and emission sound pressure levels. The

information in this International Standard on the verification of declared

noise emission values may be used both by a buyer of equipment to
compare the relative noise levels of various products, and by a manu-
facturer as part of a statistical quality control programme.

Requirements on the declaration of noise emission values are given in
clause 4.

As the declaration of noise emission of machinery and equipment is the
responsibility solely of the manufacturer or supplier, guidelines concerning
the declaration are found in annex A.

Requirements grthepresemntation of dectared oise emission values are
given in clausg 5 and annex B, and those on verification are given in
clause 6 and afnex C.
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Acoustics — Declaration and verification of noise
emission values of machinery and equipment

1 Scope

This Interpational Standard

— gives [information on the declaration of noise
emissipn values,

— descrilpes acoustical and product information to be
preserjted in technical documents for the pur-
poses [of noise emission declaration, and

— specifies a method for verifying the noise emission
declargtion.

It is appligable to machinery and equipment:

The valugs to be used for the purposes of noise
emission | declaration are either-'declared single-
number rjoise emission values, Lj~or declared dual-
number noise emission values,\L/and K. L is a noise
emission |value determined\directly from measure-
ments anfl K is the unceftainty associated with those
measurerpents. Ly is the sum of L and K and rep-
resents gn upper Amit” which values from repeated
measurerents aresunlikely to exceed at a given con-
fidence Igvel«Ly’corresponds to the stated or labelled
value, L, [défined in ISO 7574-1.

Guidelines for determinjng, declared
values are given in annex A.

2 Normative references

hoise emission

The ¢«fofflowing standards contain prdvisions which,

through reference in this text, const

tute provisions

of. this International Standard. At the| time of publi-

cation, the editions indicated were vali
are subject to revision, and parties

0. All standards
to agreements

based on this International Standard @re encouraged
to investigate the possibility of applyirg the most re-

cent editions of the standards in

licated below.

Members of IEC and ISO maintain registers of cur-

rently valid International Standards.

ISO 3740:1980, Acoustics — Determi
power levels of noise sources — Gu

hation of sound
ldelines for the

use of basic standards and for the pregaration of noise

test codes.

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

The two forms of noise declaration are alternative
means of representing any or all of the A-weighted
sound power level, Ly, the A-weighted emission
sound pressure level at specified positions, L and
the C-weighted peak emission sound pressure level
at specified positions, L,c sea- The choice as to which
of the two forms is used in a particular case depends
upon the requirements to be fulfilled. This selection
is made, and guidance on the values of K is given, in
the appropriate noise test code.

SO 3743171994, Acoustics — D
sound power levels of noise sources
methods for small, movable sources
fields — Part 1: Comparison method
test rooms.

ermination of
— Engineering
in reverberant
for hard-walled

ISO 3743-2:1994, Acoustics — Determination of
sound power levels of noise sources using sound

pressure — Engineering methods for

small, movable

sources in reverberant fields — Part 2: Methods for

special reverberation test rooms.

1) To be published. (Revision of ISO 3741:1988 and ISO 3742:1988)
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ISO 3744:1994, Acoustics — Determination of sound
power levels of noise sources using sound pressure
— Engineering method in an essentially free field over
a reflecting plane.

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

ISO 3746:1995, Acoustics — Determination of sound
power levels of noise sources using sound pressure
— Survey method using an enveloping measurement

© |SO

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
specified positions — Method requiring environmental
corrections.

IEC 651:1979, Sound

level meters, and

surface over a 1

ISO 3747:1987,
power levels of
ing a reference

ISO 7574-1:198
determining and
ues of machine
considerations a

ISO 7574-2:198
determining ang
ues of machine
for stated value

ISO 7574-4:198
determining ang
ues of machine
for stated value

ISO 9614-1:199
sound power g
tensity — Part

ISO 9614-2:199
sound power le
tensity — Part |

ISO 11200:1995
chinery and eq{
basic standards
sound pressure

eflecting plane.

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

b, Acoustics — Statistical methods for
| verifying stated noise emission val-
ry and equipment — Part 1: General
nd definitions.

b, Acoustics — Statistical methods for
| verifying stated noise emission val-
'y and equipment — Part 2: Methods
5 for individual machines.

b, Acoustics — Statistical methods for
| verifying stated noise emission val-
'y and equipment — Part 4: Methods
5 for batches of machines.

B, Acoustics — Determination of
vels of noise sources using.seund in-
[ Measurement at discrete-points.

h

b, Acoustics — Petermination of
vels of noise sources’ using sound in-
P: Measurement by scanning.

, Acousties\— Noise emitted by ma-
ipment-=¥ Guidelines for the use of

for \the determination of emission
levels at a work station and at other

Amendment 1:1993.

IEC 804:1985, Integrating-averaging~_-sound level
meters, and Amendment 1:1989 "and Amgendment
2:1993.

3 Definitions

For the purposes-of this International Stanglard, the
following definitions apply.

3.1 machinery and equipment: An ass¢mbly of
linked .parts or components with the appropriate ac-
tuatorsy' control and power circuits, etc., jpined to-
gether for a specific application. Also includgd in this
definition is an assembly of machines which| in order
to achieve the same end, are arranged and dontrolled
so that they function as a whole.

3.2 family of machinery or equipment: Machinery
or equipment of similar design or type, intended to
perform the same functions.

3.3 batch (lot) of equipment: A number of units of
machinery or equipment of the same family produced
in quantity, manufactured to the same [technical
specifications and characterized by the same|declared
noise emission values.

NOTE 1  The batch may be either an entire production
series or a portion thereof.

specified positic

IS,

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

3.4 operating mode: A condition in which the ma-
chinery or equipment is performing its intended func-
tion for the purpose of determining its noise emission
values.

3.5 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 andfor 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
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station and/or at other specified positions (if any) in the vi-
cinity of the source.

3.6 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.

ISO 4871:1996(E)

NOTES

5 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.

6 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

3.7 emission sound pressure level, L: Ten times
the logarithm to base 10 of the ratio of the square of
the emisgion sound pressure, p2 t), to the square of
the refergnce sound pressure, py, measured with a
particular [time weighting and a particular frequency
weighting, selected from those defined in IEC 651. It
is expresged in decibels. The reference sound press-
ure is 20 pPa.

NOTES

3 Examples include:

— maximyim A-weighted emission sound pressure level
with tihe weighting F: L ag a0

— C-weighted peak emission sound pressure level;

LpC,peak-

4 The sihgle-event emission sound pressuressevel is
sometimeq used and is defined in ISO 11201 toISO 11204.

The emigsion sound pressure level-shall be deter-
mined at ja specified position and in accordance with
either a tgst code for a specific family of machines or,
if no codg exists, a method®hat complies with the
ISO 11200 series.

3.8 time¢-averaged '\ emission sound pressure
level, L,.4r: Emission sound pressure level of a con-
tinuous dteady\ssound that, within a measurement
time intefval,. '7, has the same mean square sound
pressure & :

with time. It is expressed in decnbels

It is given by the following equation:

TP
=101g
eqT
Ly Tjo 5

dr dB o.M

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

a controlled acoustical environment ,ar¢ used for the
measurements.

3.9 sound power, W: The rate pdr unit time at
which airborne sound energy is radiatéd by a source.
It is expressed in watts.

3.10 sound power'level, L,: Ten times the logar-
ithm to the base,90 of the ratio of thg sound power
radiated by _the source under test td the reference
sound powey. It is expressed in decibgls.

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

NOTE 7
iS L.

For example, the A-weighted spund power level

3.11 noise emission value: A geheral 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 C-weighted
peak emission sound pressure levell L peac 1S in-
ferred.

3.12 measured noise emission vajue, L: The A-
weighted sound power level, or the A-weighted
time-averaged emission sound pressufe level, or the

3.13 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.

3.14 uncertainty, K: Value of the measurement un-
certainty associated with a measured noise emission
value. It is expressed in decibels.
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NOTE 8
annex A.

Guidance on appropriate values for K is given in

3.15 declared single-number noise emission
value, Ly The sum of a measured noise emission
value and the associated uncertainty, rounded to the
nearest decibel:

Ly=L+K

NOTE 9 ISO 9296 requires that the declared A-weighted
sound power level, Ly, 0f computers and business equip-
ment be expressgaT oSt T T B YEes
rounded to the ndarest 0,1 B.

3.16 declared|dual-number noise emission value,
L and K: A meapured noise emission value, L, and its
associated uncefrtainty K, both rounded to the nearest
decibel.

NOTE 10 If a dpecific noise test code requires that the
mean emission gound pressure level from a number of
specified positiony be declared, it is denoted by L.

3.17 work station; operator's position: A position
in the vicinity ol the machine under test which is in-
tended for the dperator.

3.18 operator] An individual whose work station is
in the vicinity of a machine and who is performing a
work task assodated with that machine.

3.19 specifiedl position: A position defined in\re-
lation to a machine, including, but not limited. to, an

© ISO

application of the same noise emission measurement
method on the same noise source at different times
and under different conditions (different laboratory,
different operator, different apparatus). The standard
deviation of reproducibility, therefore, includes the
standard deviation of repeatability.

3.22 standard deviation of production, o,: Stan-
dard deviation of noise emission values obtained on
different equipment from a batch of the same family,

3.23 total standard deviation o,:,Square rqot of the
sum of the squares of the stdndard devjation of
reproducibility and the standard deviation| of pro-
duction:

[ 2 2
0y =1/ Or +0p

3.24 reference’ standard deviation, o, A total
standard deviation specified for the family off machin-
ery and equipment, which is considered typical for
batches~of equipment from this family.

NOTFE13  The use of a fixed value for gy, for eqch family
enables the application of a statistical method to|deal with
small sample sizes. If the total standard deviation| a,, is dif-
ferent from the reference standard deviation, a,f, the risk
of rejection should be estimated on the basis of both stan-
dard deviations, g, and ay.

Typical values of oy, range from 1,56 dB to 3,5[dB if the

operator's positi
point, or a comf
surface located
chine, as descri

bn. The position can be a single, fixed
ination of points along a(path or on a
at a specified distangé from the ma-
bed in the relevant.fojse test code, if

measurement test code is of grade 1 or grade 2
(employing precision or engineering methods, res
if the test code is of grade 3 accuracy (employind
method), then typical values of o, may be mu

accuracy
bectively);
a survey
h higher.

any.

NOTE 11 In ISP 7779 and SO 9296, positions on the
path are identified as "bystander positions”.

3.20 standard|deviation of repeatability, o,: Stan-
dard deviation of nioise emission values obtained un-

Extensive testing may be required to establish th¢ value of
oy for a family of machines.

4 Noise emission declarations

Noise emission declarations shall consist of either

der repeatability conditions; that is the repeated
application of the same noise emission measurement
method on the same noise source within a short in-
terval of time under the same conditions (same labo-
ratory, same operator, same apparatus).

NOTE 12 In this International Standard, the symbol ¢ is
used for a standard deviation of a population and the symbol
s for a standard deviation of a sample.

3.21 standard deviation of reproducibility, o:
Standard deviation of noise emission values obtained
under reproducibility conditions; that is, the repeated

declared single-number noise emission values or de-
clared dual-number noise emission values. The selec-
tion of the appropriate form of noise declaration is
made in the relevant noise test code. The noise
emission values to be declared are one or more of the
A-weighted sound power level, L, the A-weighted
time-averaged emission sound pressure level, L,,, or
the C-weighted peak emission sound pressure level,
L, peak: from measurements of the highest practi-

P
cable grade of accuracy.

NOTE 14 It is recommended to use engineering grade
accuracy (grade 2) or better.
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Noise emission values shall be declared for each op-
erating mode specified in the appropriate noise test
code. If no noise test code exists, the guidance given
in the relevant basic standards (the ISO 3740 or
ISO 9614 series, and the ISO 11200 series) shall be
followed.

The noise emission declarations shall be such as to
allow the values to be verified according to the pro-
cedures of this International Standard. Guidelines for
determination of declared noise emission values,
consistent with ISO 7674-2 and |ISO 7574-4, are given

ISO 4871:1996(E)

NOTES

16 The manufacturer or supplier may optionally provide
frequency band data, in addition to the information which
has to be declared.

17 The preferred declared noise emission quantity is the
declared A-weighted sound power level, either Lyay Or Ly,
and Ky, The A-weighted sound power level is the basic
noise emission quantity adopted in the ISO 7574 series, and
the one which most accurately tracks changes in noise
emission from one piece of machinery and equipment to
another.

in annex A.

NOTE 15 | The specifications of ISO 75674-2 and
ISO 7574-4, giving greater detail on noise declaration than
annex A of this International Standard, may be followed if
required in| the case of a particular family of machinery or
equipment

5 Prespentation of noise emission
declarations

Noise emjssion declarations shall contain the follow-
ing:

a) identification of the machinery and equipment
with qufficient detail to determine the applicability.
of thel declared noise emission values;

b) identification of the respective noise test.code, if
any, and the basic standards;

c) identification of the respective opetating modes;
and

d) either

1) the words “DECLARED SINGLE-NUMBER
NPISE EMISSION VALUES in accordance
wjth ISO 48%1", followed by one or more of
the declared single-number noise emission

values Lyag, Lag and Lc peak g (S€€ B.1), oOr

18 Noise declaration for computer @nd’|business equip-
ment should be in accordance with [S©79206.

19 The C-weighted peak emission sound
yielded by the products of midny industries
make declaration of this ‘quantity unneg
cases, general information on the C-weig
sion sound pressure‘levels should be contg

pressure levels
are so low as to
essary. In such
hted peak emis-
ined in the noise

test codes for the-specific families of maclinery and equip-

ment produced by these industries.

6 Verification of noise emiss
declarations

6.1 General

The quantity to be verified is eithe]
single-number noise emission value L
the measured noise emission value L,
tainty K, depending on the form of the
declaration. Verification shall be effe
of noise measurements made accordi

on

I the declared

or the sum of
and the uncer-
noise emission
ted by means
g to the same

noise test code, or, if there is no nois¢ test code, ac-

cording to a basic measurement sta
same or better grade of accuracy, and
machinery or equipment operating
those to which the declared noise €

hdard with the
inder the same
conditions as

quation values

2) the words DECLARED DUAL-NUMBER
NOISE EMISSION VALUES in accordance
with I1ISO 4871", followed by one or more of
the declared dual-number noise emission
values Ly, L,n and L e @and their respec-
tive uncertainties Kya, Ko and K¢ eqc (s€€
B.2).

In the event of the use of the dual-number noise
emission declaration, the measured noise emission
value L, and the associated uncertainty K, shall always
be given together. If the single-number noise emis-
sion declaration is used, it shall always consist of L.

id
[CICT.

NOTE 20
using a basic test method with a lower g

Verification of the noise emission declaration

rade of accuracy

may be effected by agreement between the manufacturer

and user, providing allowance is made for
racy.

the lower accu-

The choice of verification on a single machine or a

batch of machines is made in the rele
code.

vant noise test

The procedures given in 6.2 and 6.3 are designed for

inspection under reproducibility conditi

ons.
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The following procedure for verifying Ly or (L + K) for
an individual machine is consistent with ISO 7574-2.

The procedures for batches of machines are consist-
ent with SO 7574-4 using double sampling in-
spection, the sample size of three machines being
equivalent to that of the single sampling inspection
procedure. The verification procedures ensure that
there is a 95 % probability of acceptance for batches
of machines if no more than 6,5 % of the equipment
in a batch has measured noise emission values

© 1SO

a measured noise emission value of the verification,
L,, the criterion to be satisfied in order that the dec-
laration for the whole batch is verified is either

(Lgy—Ly) >3,0dB

or

[(L+K)—L]>30dB

as appropriate.

greater than Ly

or (L + K), as appropriate. The criteria

given in 6.3 for
double samplin
and a referencg
of 2,6 dB.

NOTES

batches of machines are based on the
J inspection procedure of ISO 75674-4
standard deviation (defined in 3.24)

21 In the calculations in 6.3, a reference standard devi-

ation, ap, of 2,5 ¢
rounded to the n4

22 For a certain
oy has been dete
is given in a rele
propriate to use t

6.2 Verificat
machine

If one machine
noise emission
terion to be sat

B has been used and the result has been
arest 0,5 dB.

family of machines, if a specific value of
rmined (e.g. by interlaboratory tests) and
ant noise test code, it may be more ap-
hat value for the verification.

on procedure for a single

is evaluated, yielding a meas(red
value of the verification, L,, tHe cri-
sfied in order for the noisglemission

declaration of this single machine to be“wverified is

either
Li< Ly
or

Li<(L+K

as appropriate.

The batch is rejected if the measured noisge
value of the verification, L, satisfies €ithe
terion

(Ly—L,) <—0,5dB
or

[(L+K)—L]< —060dB

as appropriate.
If
-05<(Ly—L,) <3,0dB

or

~05<[(L+K) —L]<30dB

emission
r the cri-

the decision for the verification of the batgh of ma-

chines cannot be made based on the mea

surement

on one machine only. In that case, refer to §.3.2. The

single machine used for the measurements|

is, how-

ever, verified individually if it fulfils the requirement

given in 6.2.

NOTE 23
0,5 dB are given in C.1.

6.3.2 \Verification based on measuremen
three machines from a batch

The derivations of the above values 3,0 dB and

ts on

If the decision for the verification of the batdh cannot

This procedure is consistent with the procedure for
verifying L, for an individual machine given in
ISO 7574-2.

6.3 Verification procedure for a batch of
machines

6.3.1 Verification based on measurements on
one machine from a batch

If one machine is evaluated in order to verify the noise
emission declaration for a batch of machines, yielding

be made based on the measurements on one ma-
chine, an additional two machines from the batch shall
be evaluated. The noise emission declaration for the
whole batch is verified if the average noise emission
value L, calculated from the three individual values L,
using the equation

3
Z:%;L,.

satisfies either the criterion

(Ly—L) > 1,5dB


https://standardsiso.com/api/?name=9cfaa809c04d81adca3152b936f5ee5b

© ISO 1ISO 4871:1996(E)

or which measurements have been made are still veri-
[L+K) —L]>15dB fied individually if they fulfil the requirement given in
- 6.2.

as appropriate. NOTE 24 The derivation of the value 1,5 dB above is

Even if the noise emission declaration of the batch is given in C

not verified, those of the individual machines on
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Annex A
(informative)

Guidelines for declaration of the noise emission of machinery and
equipment

A.1 Genera

The information

and ISO 7574-4)

Since the verif

in this annex is based on ISO 7574-2

cation procedures given in 6.3 are

based on a rgference standard deviation, o), of
2,5 dB, care shdll be exercised in performing a noise
emission declafation when the reference standard

deviation for a
equipment exce

particular family of machinery and
eds 2,5 dB. The declaration procedure

of A.2.3 gives duidance on the selection of declared

values.

In general, the
and the time-a

A-weighted sound power level, Ly,
eraged A-weighted emission sound

pressure level, 4,5, will have different values of stan-

dard deviations.
performing decl
levels and the p

Care shall therefore be exercised in
arations of emission sound pressure
rocedures of A.2 should be followed.

A.2 Determlination of declared noise

emission val

A.2.1 General

ues

Measured nois¢ emission values should be deter-

mined for each
test code for

equipment, or, i
ted operating ¢
basic standard.

bperating mode specified in the noise
he individual type of machinery or
f no,noise test code exists, for selec-
bnditions taken from the appropriate

The measured values shouldnot-be

AZZ Determination of declared noisg
emission values for a single machine

If the measured noise emission value L of [one ma-
chine is available, the declaredcsingle-number noise
emission value Ly can be calculated from

Ly=L+K

The declared dual-number noise emission vallue is the
two values L and™K; stated together but separately,
where K = 1,6450y.

Values of af~the standard deviation of reproducibility,
are normally to be found in the noise test cdde. If no
noise test code exists, estimated values of |K which
may-be used for the sound power level are 2[5 dB for
engineering grade accuracy (grade 2) measyrements
and 4 dB for survey grade accuracy (drade 3)
measurements. Guidance on values of K in fthe case
of emission sound pressure levels may be [found in
ISO 11201 to ISO 11204.

A.2.3 Determination of declared noisge
emission values for a batch of machinges

The declared noise emission value for a production
series of machines can be determined if an afithmetic
average measured noise emission value of the series,
L, can be estimated. The declared singlg-number
noise emission value is calculated from

Ly=L+K

rounded, but should be of a precision consistent with
the calculations to be performed in accordance with
this International Standard.

The declared noise emission values of a single ma-
chine or a production series of machines are deter-
mined from the measured values, using procedures
which are based upon those described in clause 6 for
verification, together with a knowledge of the accu-
racy with which measurements can be made. For a
production series of machines, the standard deviation
of production shall be taken into account.

and the declared dual-number noise emission value is
L and K, where the value of K has to be determined.
Guidance is given below on the determination of K,
but its value is usually between 1,56 dB and 4 dB
when precision grade accuracy (grade 1) or engineer-
ing grade accuracy (grade 2) measurements are used,
and between 4 dB and 6 dB when survey grade ac-
curacy (grade 3) measurements are used.

To determine the value of K for a batch of machines,
the following should be taken into account.
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c)

d)

The uncertainty of the measurement with respect
to the accuracy of the measurement method,
considering reproducibility. Values of the standard
deviation of reproducibility, o, are given in the
test codes and in the basic measurement stan-
dards.

The production variation; i.e. measurements on
many machines from one batch carried out in ac-
cordance with the appropriate test code or basic
measurement method in one laboratory under

ISO

E:%iz;

m=1

c) Estimate the standard deviation of
as follows:

n

1

T T\2
1> G-

m=1

Sp =

d) Fstimate the total standard deviati

4871:1996(E)

production, sp,

conditions—as-nearto-identical as-possiblefrepeat
ability| conditions). For each machine, the mean
value [from two or more measurements is deter-
mined. These values are used to estimate the

standard deviation of production for the batch, op.

The tgtal standard deviation, o, for the measured
noise lemission values.

The grocedures for verifying the declared noise
emissjon values given in clause 6.

If a sample of three or more machines is available, the
following procedure may be used to estimate the total

standard

Jeviation of the noise emission values of a

batch of machines.

a)

Take fwo or more (up to a number j) measure-
mentg, under repeatability conditions, of ndise
emissfon values (for Ly, L,n and L, peqq $EPa-

rately) of each of the n machines in the sample.
Then | calculate n respective arithmetic mean
valueq, using the following formula-inthe case of
the m|" machine:
1 J
o= 2

i=1

wherg

L}, is thes™ individual measurement of the
nolsé emission value of the m™" machine;

standard deviation of productionss,

n, s, from the
, and the stan-

dard deviation of reproducibility, s, if necessary

using an estimated value for the
test code or the basic measureme

follows:
S = \/ s,% + sg
NOTE 25 , The values of L and s, a

respectively, the true mean value, y, 3
standard deviation, g, for the batch.

If there is no prior knowledge of the
atién of production or if there is no refe
deviation determined for the family of r
consideration, the uncertainty K, in d
be determined as follows:

K> 1'50M

with ¢\, = 2,6 dB, if the measurementg
using a method of engineering grade g

The value of K, in decibels, for a samp
machines, is

K =1,5s,+ 0,564(cy, — 5

Values of s, and o), depend upon the
racy and the variability of the noise ¢
of the machines in a batch.

Estimated values of s, and oy, which

latter from the
nt standard, as

re estimates of,
nd the true total

standard devi-
rence standard
nachines under
bcibels, should

are performed
f accuracy.

e size of three

grade of accu-
mission values

may be used

when values are not given in the test

code, are given

+ho kK £ + ool
aTc Tart ot Ot ICpCatlu  111Iadourc

Jj—s
ments on the m™ machine;

L, is the mean noise emission value for the
m™ machine.

Determine the arithmetic mean of the measured
noise emission values of all machines in the

sample, L, as follows:

In table A. 1.

Table A.1

Accuracy grade of

Estimated values, dB

measurement method
St OMm
Engineering (grade 2) 2,0 2,5
Survey (grade 3) 3,5 4,0
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NOTES 27 The value of K determined above is based on
ISO 7574-4 and results in a 5 % risk of rejection for a sam-

26 Selection of the factor 0,564 is consistent with the ple of three machines.

verification procedure given in 6.3 for a sample size of three

machines. 28 If a sample of three or more machines is not available,

the value of s, may be estimated from previous experience.
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Annex B
(informative)

Examples of noise emission declarations for machinery and equipment

B.1 Declared single-number noise emission values

An examg|le of a single-number declaration is given below. The noise emission values given are typjcal values, only
for illustration.

If there i no noise test code or if the operating conditions are not in accordance wijth\the test code given in
ISO XXXX further information about the operating conditions should be given.

Machine|model number, operating conditions, and other identifying information:
Type 990| Model 11-TC, 50 Hz, 230 V, rated load

DECLARED SINGLE-NUMBER NOISE EMISSION VALUES
in accordance with 1SO-4871

Operating mode 1 Operatirj]g mode 2
A-Weighted sound power level, Ly,  (ref. 1 pW), in decibels 90 D7
A-Weighted emission sound pressure level, L, (ref. 80 B8
20 uPa) at the operator's position, in decibels

Values ddtermined according to noise test code given in 1ISO XXXX, using the basic standards ISO YYYY angl ISO ZZZZ

NOTE —{ Declared single-number noise emission.values are the sum of measured values and the associaed uncertainty,
and they [represent upper boundaries of the range of values which is likely to occur in measurements.

1"


https://standardsiso.com/api/?name=9cfaa809c04d81adca3152b936f5ee5b

ISO 4871:1996(E)

B.2 Declared dual-number noise emission values

© IS0

An example of a dual-number declaration is given below. The noise emission values given are typical values, only

for illustration.

If there is no noise test code or if the operating conditions are not in accordance with the test code given in

ISO XXXX, further information about the operating conditions should be given.

Machine model number, operating conditions, and other identifying information:
Type 990, Model 11-TC, 50 Hz, 230 V, rated load

DECLARED DUAL-NUMBER NOISE EMISSION VALUES
in accordance with ISO 4871

Operating mode 1

Measured A-wgighted sound power level, Ly, (ref.1 pW), 88
in decibels

Uncertainty, Ky4, in decibels 2
Measured A-wgighted emission sound pressure level, L, 78

(ref. 20 pPa) at the operator's position, in decibels

Uncertainty, K, in decibels 2

Operating modle 2

95

2
86

2

range of values|which is likely to occur in measurements.

Values determirled according to noise test code given in ISO XXXX, using the'basic standards ISO YYYY and ISO ¥zZzz

NOTE — The shm of a measured noise emission value and its associated uncertainty represents an upper boundafy of the

12
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