INTERNATIONAL

ISO

STANDARD 11205

First edition
2003-11-15

Acoustics — Noise emitted'by ma
and equipment — Engineering method

for the determination of emission
pressure levels in:situ at the work
and at other specified positions us
sound intensity

Acoustique — Bruits émis par les machines et les équipem|
Meéthode d'expeltise pour la détermination par intensimétrig
niveaux de pression acoustique d'émission in situ au poste
en d'autres positions spécifieées

hinery

sound
station

ing

pnts —
des
de travail et

e — Reference number
= — ISO 11205:2003(E)

©1S0 2003


https://standardsiso.com/api/?name=c149598a2a648b98f59ab1a4effb635c

ISO 11205:2003(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2003

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

i © 1SO 2003 — All rights reserved


https://standardsiso.com/api/?name=c149598a2a648b98f59ab1a4effb635c

ISO 11205:2003(E)

Contents Page
e Y =31 0T (o [ iv
1 8T o - 1
2 NOIMALIVE FEfEIrENCES ....cceueiiiiiiiiei i e e s s s e e s e s e s s aaa s e e e e s anasaa e e e e e s nanasas s s e e e neennnnnnnnnnnens 1
3 Terms and definitioNs..........cciveeeiiiiiiiiiie s e ss s s s e e s sssnsssssnseresensb diidesssseenennnnnnnnn 1
4 Measurement UNCertainty....... ... sssssssssssns Fhthatessss drrsssnnnnnnnnnnnnn 3
5 PriNCIPI@ ... s P n b s rm s s 4
6 0 E=3 48] 0 7= 1= 14 o o U S 7O (S 4
6.1 €T =Y 1= - | S S 4
6.2 (02 111 oY1= 11 oY o 0, S SN S 4
7 Installation and operation of the source..........ccoooccceiimnn S e e 5
71 L€ T=Y 0 1= - | P SO N S 5
7.2 Location of the MacChiNe..........cee i T Shen s resss s renn s s sennssssensssssennssss densnsssrennnsnrnen 5
7.3 Mounting of the machine............cooiiiiiciie e Y e s 5
7.4 Auxiliary eqUIPMENt ... St nme e e e e e s s e e e e e 6
7.5 Operation of the machine under test ... i e s e 6
8 QLIS 3 2 e L= L1 e SRR 7
8.1 N o 0 1o 1 o 71 11 4 SR SRS 7
8.2 Measurement time iNterval...........cviiieeciea Ziiirimiirrriir e rsse s sssrrrrsn s rrsnsssressssssrsnssssfennsrrrennnsnreen 7
8.3 MEASUIEMENES .....ciieeeiiieieirrree s e remerrre e Ttk e ma s e e e s s s s renns s s e snssrrennassresnnssrrannssrrennssrrennnssrennnssesdeennsnrrennnnnrenn 8
8.4 Wind and gas flOWS........cciriiiiicccccse i e sssr e smne e e e s e e e e e e 9
8.5 Criteria for qualification of the measurement...............riincccccc e e 9
8.6 Criterion for background NOISE i ... i —— 9
8.7 Frequency range of measurements ..........ccccvcviiinniinnes s . 9
8.8 Evaluation of the measureément result............ccoeeiiiiciiiiiiii s ressss s rensss s deansssrennssnenes 9
9 Information to be reCORded ... e s rem s essa s srenss s renssssesnssssennssssdenssssnnnnnnnns 10
9.1 L CT=Y 0 1= - | S S 10
9.2 1Y = o2 o 11 4 T30 1 o (= gl (== U (S 10
9.3 =53 A oY Lo 1 4 0T 0 U S 10
9.4 ACOUSLEIC ENVIFONMENL ......ceceiieeee e res s s e s na e s n s s s e ma s e s nnss s ennnsssrennssrennnsdeeerennnrernnnn 10
9.5 g £ 48] 0 1= 2 4o o N (SO 10
9.6 Location of specified POSItIONS ..........cooi i s e 1
9.7 L\ oY =T = e P | - N (S 11
10 Information to be reported ... s e e s s 1
Anngx A (normative) Criterion for the adequacy of the direction of the sound intensity vecteor............. 12
Annex B (normative) Procedure for frequencies higher than 5000 Hz.................euiniinniccciiee e 14
Annex C (normative) Procedure in case the measurement fails to qualify.........ccccocevcnriiiiicnniccicnnnncee, 15
Annex D (informative) Example of atest table ............ i 16
LS T] 0T - o T/ 17
© IS0 2003 — All rights reserved iii


https://standardsiso.com/api/?name=c149598a2a648b98f59ab1a4effb635c

ISO 11205:2003(E)

Foreword

ISO (the Inte

rnational Organization for Standardization) is a worldwide federation of national standards bodies

(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-governm

ental, in liaison with 1SQ_also take part in the work 1SO collaborates closely with the

International
International
The main ta
adopted by

International

Attention is g
rights. ISO s

ISO 11205 w

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.
5k of technical committees is to prepare International Standards. Draft International Stanglards
the technical committees are circulated to the member bodies for voting. ‘Publication gs an

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of gatent
pall not be held responsible for identifying any or all such patent rights.

as prepared by Technical Committee ISO/TC 43, Accoustics;)Subcommittee SC 1, Noise.
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INTERNATIONAL STANDARD 1ISO 11205:2003(E)

Acoustics — Noise emitted by machinery and equipment —
Engineering method for the determination of emission sound
pressure levels in situ at the work station and at other specified
positions using sound intensity

1 $cope

This [International Standard specifies an engineering method (grade 2 accuracy) to determine the emission
sound pressure level of machines in situ, at the work station or at other specified positions, [using sound
intensity. It is an alternative to ISO 11201, ISO 11202 and ISO 11204 for in situ-measurements. Ifjis applicable
to all{kinds of test environments provided that the requirements on background noise and field ihdicators are
fulfilled.

This [International Standard is applicable to equipment emitting<Stationary broadband noise. Tle noise can
differibetween operational cycles and can be with or without discrete frequency or narrow band cgmponents.

2 ormative references
The following referenced documents are indispensable for the application of this document. For dated
refergnces, only the edition cited applies. E6p undated references, the latest edition of the referenced
document (including any amendments) appliés.

ISO 1574-1, Acoustics — Statistical methods for determining and verifying stated noise emissfon values of
machinery and equipment — Part 1:.General considerations and definitions

ISO 12001, Acoustics — Naise” emitted by machinery and equipment — Rules for the |drafting and
preséntation of a noise testicode

IEC §0942:2003, Electroacoustics — Sound calibrators

IEC §1043:2003,.Electroacoustics — Instruments for the measurement of sound intensity — Measurements
with pairs of préssure sensing microphones

3 Terms and definitions

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

31
sound intensity

1
time-averaged instantaneous flow of sound energy per unit of area and per unit time in the direction of the
local instantaneous acoustic particle velocity in a temporally stationary sound field

1 T
I = lim F.([p(t)ﬁ(t)dt

© 1SO 2003 — Al rights reserved 1
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where
p(?) is the instantaneous sound pressure at a point, in pascals;
i(z) is the associated instantaneous particle velocity at the same point, in metres per second;

T is the integration period, in seconds;

NOTE The sound intensity is a vectorial quantity. It is expressed in watts per square metre.
3.2

sound intensity vector

I

xyz

vector sum df three measured orthogonal intensity components

NOTE It {s expressed in watts per square metre.
3.3

level of the sound intensity vector

leyz

ten times theg logarithm to the base 10 of the ratio of the modulus of the sound intensity vector to the refefence
intensity 7, i decibels, as given by

I
Ly, =101g| 27l |aB
I

NOTE The reference sound intensity is 7, = 10712 W/m?2.

3.4
sound field pressure-intensity indicator or field indicator
Fp]xyz
difference, irl decibels, between the time-averaged measured sound pressure level, L’ , and the level ¢f the
sound intensjty vector, L, given by

F phxyz = “'p - L]xyz

NOTE 1 When the indicator is defefmined for each of the Cartesian coordinates x, y and z, it is denoted £, F},, and
F ;. respectively.

plz
NOTE2  In|ISO 9614-1 the notation F), is used.
3.5
pressure-residuatintensity index
310
difference, in-deeibels;—betweenthe-indicated-seund-pressurelevel-and-the-seund-intensitytevelwhen the
intensity probe is placed and oriented in a sound field such that the sound intensity is zero
EXAMPLE This can be achieved in an acoustic coupler, or other suitable unit that has been designed for the probe

so that the microphones are transverse to the direction of propagation of plane sound waves.

3.6
emission sound pressure level

L,

sound pressure level at a specified position near a machine, when the machine is in operation under specified
operating and mounting conditions on a reflecting plane surface, excluding the effects of background noise as
well as the effect of reflections other than those from the plane or planes permitted for the purpose of the test

NOTE It is expressed in decibels.

2 © ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=c149598a2a648b98f59ab1a4effb635c

3.7
spec
positi

NOTE

ISO 11205:2003(E)

ified position
on defined in relation to a machine, including, but not limited to, an operator’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 machine, as described in the relevant test code, if any. Positions located in the vicinity of a
work station, or in the vicinity of an unattended machine, may be identified as “bystander positions”.

3.8
dyna
Ly

differ,

mic capability index

NOTH

3.9
hemi
Ks
corre
inaHh

NOTH

NOTH
level
A-wei

nce—in-decihels hatwean the nressure-rasidual intencitv index and the bias error factor K~
RGE1H-Ge6iners;oetWeehR—e-PH Fe-FeSiaHta e RSy HRGexahRaHe-oiaSeHeHa6toH+

L4 =05 ,00-K

The value of K is 10 dB in this International Standard.

-free field intensity correction

ction to account for the fact that the sound intensity level is slightly smaller than the sound p
emi-free field

1 In this International Standard, K5 = 1 dB.

2 By introducing this correction, the risk of a small systematic underestimate of the emission s
s minimized, see references [9] to [16] in the Bibliography. K is frequency independent and thus
phted sound pressure levels with the notation K.

4 Measurement uncertainty

A sin
of thi

ressure level

bund pressure
also valid for

gle value of an emission sound préssure level of a noise source determined according to th

b procedures

5 International Standard is likely‘to differ from the true value at a fixed position by an amoudint within the

range of the measurement uncertainty. The uncertainty in measurements of emission sound pregssure levels

arise
meas
meas

Until

existi
Exte

5 from several factors which/ affect the results, some associated with environmental conditions in the
urement room and others with experimental techniques. A method for the determination of the
urement uncertaintyfrom information on the various influence parameters is specified in the| GUM.

more specific knewledge is available, the estimation of the measurement uncertainty might|be based on
hg informatiop-on the standard deviations of reproducibility and repeatibility according to| ISO 7574-1.
sive measurement data are necessary in order to establish standard deviations of reproglucibility and

repeatability of\emission sound pressure levels at individual positions; in any case, these standard deviations
are likely, to,.vary considerably between the many types of different machinery and equipment to which this
Interpational Standard is applied. It is therefore not possible to provide information that i
applicable, and reference can only be made to noise test codes for relevant data on indiviqual types of

universally

machines.

A typical value for the standard deviation of reproducibility is given in Table 1. From this, and with additional
information on the standard deviation of repeatibility, the total standard deviation and an estimate of the
expanded measurement uncertainty for a coverage probability of approximately 95 % corresponding to a
coverage factor of two, may be derived, as indicated.

© IS0

2003 — All rights reserved
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Table 1 — Measurement uncertainty of the A-weighted emission sound pressure level

Total standard deviation Expanded

uncertainty ¢

Repeatability P standard
deviation, o ,, for an
unstable source

Reproducibility @
standard deviation, o,
for a stable source

dB dB dB dB
1,5¢ O ﬂo-lng +cr,?A Z\IGI%A +0',?A

@  Found by different operators using different equipment measuring the same machine in different environments. This value includes

a small repeatability standard deviation (o, ~ 0,5 dB).

b Found by
if o.> 0,5 dB).

C

he same operator measuring the same machine in the same environment using the same equipment (only to_bg used

If frequendies above 5 000 Hz dominate the A-weighted level, o, may be greater, see Annex B.

d

95 % confidence under the assumption of a Gaussian distribution.

NOTE TH in the

Bibliography.

e value of the measurement uncertainty has been taken from References [11], [12]) [15], [16] and [17]

5 Princi

ally it
vave.
Hirect
ssive

The basic principle of the test method is that the sound intensity in a diffuse sound field is small (theoretia
should be zefo) and that the sound pressure level equals the sound intensity level in a free progressive
The test method assumes that sound which has been reflected\will'add up to a diffuse sound field. The
sound from the machine under test will not be part of the diffuse sound field but constitute the free progre
wave.

These assumptions will not be fulfilled if sound intensities from different parts of the machine with sjmilar
magnitude wjill meet at the probe and, to some extent, cancel each other. In such cases, the sound intg¢nsity
will become smaller and, assuming uncorrelated 'summation, the sound pressure will become greater. In[such
cases, the lejvel of the sound intensity vector willunderestimate the emission sound pressure level. By afiding
K5 to deal wjth the underestimate of the floer reflection and, for large machines, by requiring that the gound
field pressurg-intensity indicator meets thé)criterion specified in 8.5 the underestimate will be negligible.

6 Instrumentation

6.1 General

The intensity
octave or on
in accordand

L measuring instrumentation shall be able to measure intensity levels re 1012 W/m2 in decib
p-third<octave bands. The instrument, including the probe, shall comply with a Class 1 instru
e/wijth IEC 61043:2003. If the probe does not have a flat frequency response above 5 00

els in
ment
0 Hz,

see Annex B:

The residual pressure-intensity index ¢, of the microphone probe and analyser shall be higher than
F,;+ 10 dB in each octave or one-third-octave band.

6.2 Calibration

The compliance of the instrumentation system with the requirements of IEC 61043 shall be verified
periodically in a manner that is traceable to appropriate standards.

During each series of measurements, the instrument and the probe shall be calibrated at least at one
frequency in the range from 200 Hz to 1 000 Hz in accordance with the calibration procedure.

© ISO 2003 — Al rights reserved
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The following field checks to test the instrument shall be made before each series of measurements.

a)

7

71

Carry out a field check according to the instrument manufacturer's specifications.

If no field check is specified by the instrument manufacturer, check the instrumentation according to b)

and c):

Sound pressure level: Check each pressure microphone of the intensity probe for sound p
using a Class 1 calibrator in accordance with IEC 60942:2003.

Intensity: Calibrate using an intensity calibrator. If such a
FONSTUCTUOIMTCOCS C < LLL®A' ; HIane a ciecC aS TOmMOWS:, aCte Y, ;O

ost important source of sound emission, at a position where the noise from the maching.is
for that machine. The intensity probe should be mounted on a stand to retain the same [
¢arrying out the measurement check. Measure the intensity. Reverse the direction ofithe in
80° in the same position as the first measurement and measure the intensity again. For {
gound intensity level measured in one-third-octave or octave bands, the unsigned difference
wo sound intensity levels shall be less than 1,5 dB for the measurement instrumentation to b

calibrator is not available or

nstallation and operation of the source

General

The manner in which the machine under test is installed and‘Operated may have a significant infl
emisgion sound pressure levels at the specified positions. This clause specifies conditions that ar
minimize variations in the noise emission due to the installation and operating conditions of the m

test.

Relevant instructions to a noise test code, if any-gxists for the family of machinery or equipn

the machine under test belongs, shall be followed™~ The same installation and operating cond
machine under test shall be used for the determination of emission sound pressure levels and

ressure level

if the probe

g towards the

characteristic
osition while
fensity probe
he maximum
between the
e acceptable.

Lience on the
e intended to
Aachine under
hent to which
itions of the
sound power

levelg. The noise test code for the machinery concerned describes the installation, mounting gnd operating
cond|tions in detail.
NOTH The noise test code might make an exception to this requirement on identical installation, [mounting and

operating conditions for equipment that\is used on tables. Such equipment may be mounted on the floo

determinations.

during sound

powe

Partigularly for large machines; it is necessary to make a decision as to which components, sulj-assemblies,
auxiliary equipment, powef sources, etc., belong to the machine under test.

7.2 | Location ofithe machine

The fachinesunder test shall be installed in one or more locations with respect to the reflecting|plane as if it
were|being-installed for normal usage. Where possible, unless the typical installation is against @ wall, ceiling
or reflecting object, the machine under test shall be located at a position remote from such reflect|ng surfaces.

NOTE Typical installation conditions for some machines involve two or more reflecting surfaces (e.g. an appliance
installed against a wall), or free space (e.g. a hoist), or an opening in an otherwise reflecting plane (so that radiation can
occur on both sides of the reflecting 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. Procedures for testing when
the machine is close to reflecting surfaces are outlined in subsequent clauses of this International Standard.

7.3 Mounting of the machine

7.3.1 General

In many cases, the noise emission at the specifed 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.

© 1SO 2003 — Al rights reserved 5
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If a typical mounting condition does not exist or cannot be utilized for the test, care shall be taken to avoid
changes in the sound emission of the machine caused by the mounting system used for the test. Steps shall
be taken to reduce any sound radiation from the structure on which the machine is mounted.

Resilient mounts shall be used only if the machine under test is resiliently mounted in typical field installations.
Many small machines, although themselves poor radiators of low-frequency sound, may, as a result of the
method of mounting, radiate more low-frequency sound when their vibrational energy is transmitted to
surfaces large enough to be efficient radiators. If this is so, then resilient mounting shall be interposed, if
possible, between the machine to be tested and the supporting surfaces so that the transmission of vibration
to the support and the reaction of the source are both minimized. In this case, the mounting base should be
rigid (i.e. have a sufficiently high mechanical impedance) to prevent it from vibrating excessively and radiating
sound.

NOTE C
the sound rad

upling conditions (e.g. between prime movers and driven machines) can exert a considerable dnflder
ation of the machine under test.

ce on

7.3.2 Hand-held machinery and equipment
Such machir
transmitted

requires a s
machine und

ery and equipment shall be suspended or guided by hand so that no structure-borne soynd is
ia any attachment that does not belong to the machine under test.‘if)the machine undef test
upport for its operation, the support structure shall be small, considered to be a part gf the
er test, and as described in the relevant test code, if any exists.

7.3.3 BaseFmounted and wall-mounted machinery and equipment

Such machir
mounted ma
acoustically
placed on a

ery and equipment shall be placed on a reflecting (acoustically hard) plane (floor or wall).
Chinery or equipment intended exclusively for moupting in front of a wall shall be installed
hard surface in front of an acoustically hard wall. Table-top machinery or equipment s

h
able or stand as required for operation according to the noise test code specific to the fanrily of

machinery of equipment to which the machine under test-belongs. The table or stand shall be at least |,5 m
from any abgorptive surface of the test room. Such machinery or equipment shall be placed at the centre of
the top of thg standard test table. A suitable design of-a test table is shown in Annex D.

7.4 Auxiligry equipment

Care shall beg taken to ensure that any-electrical conduits, piping or air ducts connected to the machine under
test do not rddiate significant amounts‘of sound energy into the test environment.

If practicablg, all auxiliary equipment necessary for the operation of the machine under test but which |s not
part of it (spe 7.1) shall be located outside the test environment. If this is impracticable, the auxiliary
equipment shall be included.in the test configuration and its operating conditions described in the test repjort.
7.5 Opergtion of the machine under test

During the nrse measurements the operatlng condltlons speC|f|ed in the relevant n0|se test code shall be
used, if any ¢ i longs.

Base-
DN an
Il be

If there is no test code, the machine under test shall, |f possible, be operated in a manner wh|ch is typical of
normal use. In such cases, one or more of the following operating conditions shall be selected:

a) machine under specified load and operating conditions;

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

¢) machine under no load (idling);

d) machine under operating conditions corresponding to maximum sound generation representative of
normal use;

6 © ISO 2003 — Al rights reserved
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e)

f)

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

machine with simulated load operating under carefully defined conditions;

machine under operating conditions with characteristic operational cycle.

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

dow
noiseg

For ¢
high
operd
cove

If sin

tha vioriaoti o o HEHHH ao-for aaia-nranticable—arndankbicak n-ba raaardad frpoiaol a4l
UIC varigativlm PpUOOIVIIMIIT O do Tdl do To PrdadulivaduiT diTu winoirvalt VT TTUyaruttu do typrodl wWilll

emission.

pecial purposes, it is appropriate to define one or more operating conditions in such-a wa
reproducibility of noise emission of machinery or equipment of the same familycis-ensured
ting conditions which are most common and typical for the family of machinery or eq
ed. These operating conditions shall be defined in specific noise test codes.

ulated operating conditions are used, they shall be chosen to give €mission sound press

egard to the

ly that both a

and that the
uipment are

ure levels at

specified positions which are representative of normal usage of the machine under test.

In spgcial cases, the results for several operating conditions may be combined by energy averaging, possibly
with different time components taken into account, thereby yieldifg the result for the main operafing condition
so dgfined.

The ¢perating conditions of the machine under test during.noise measurements shall be fully degcribed in the
test report.

8 Test procedure

8.1

The method of this International Standard is not applicable when the intensity vector is directed

mach

If the
corng
anec
meas
posit
purpq
nece
requi

Applicability

ine under test, see Annex-A.

method of this International Standard is applied to a machine located in front of a reflectin
r, the result will be.the emission sound pressure level corresponding to the one obtaing
noic room with~the machine in front of one or two reflecting panels respectively, provi
urement position is not between the machine under test and one of the walls. If the r
on is between the machine under test and the wall, the probe shall be at least 1 m from t
se is tossimulate hemi-free field conditions and the machine is mounted in such a {
ssarystorcover the wall with sound-absorbing material. The thickness of the sound-absor|
red Will depend on the frequency spectrum. Normally 10 cm of mineral wool or equivalent

be sU

towards the

j wall or in a
d in a hemi-
ded that the
heasurement
e wall. If the
osition, it is
bing material
materials will

fficient.

8.2

8.21

Measurement time interval

General

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 machine under test, the measurement time interval, 7, may be composed of a number of sub-
measurement time intervals, T;, each of which corresponds to a specified operational period of the machine. In

© 1SO 2003 — Al rights reserved
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this case, a single emission sound pressure level is usually desired. It is obtained by averaging the individual
A-weighted emission sound pressure levels according to the following equation:

N
Loa :1OI9[%ZT[1OO’1LPAII'] dB
i=1
where
N
T is the total measurement time interval 7 = ZT[

T.

i a

N

g

L,

g

A, Ti

For maching
measuremer

The measurd

i=1

re the sub-measurement time intervals;

the total number of sub-measurement time intervals or operational periods;

g the A-weighted emission sound pressure level over a sub-measurement time interval 7.

ry and equipment with a specified operational cycle, it is usually necessary to exten
t time interval to an integral number of consecutive operational cycles.

pressure level and, as required, the time characteristics of sound emission ar&.desired.

Values of thq
cycles conta
family of ma
values shall

ned in the measurement time interval are usually to be found in the noise test code specific
Chinery or equipment to which the machine under test’belongs, if any exists. In any case,

8.2.2 Steadly noise

If the noise ¢mission at a specified position is steady for the specified operating condition (see 1ISO 12

the measure

8.3 Meas

Mount the in
the instrume
there are su
table is cons

Measure the
direction, thq
bands. The
below 160 H
integrated sq

ment time interval shall be at least 156-s-

iIrements

fensity probe at the specified position of the machine under test. No reflecting objects, incl

dered to be part-of'the test object.
intensity components consecutively in three cartesian directions, x, y and z. Measure, for
bveraging”time shall be at least 30 s in each probe position for frequency bands centred
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Calculate the level of the sound intensity vector, L, from

LIxyz =1

01g,(1001)” + (100 ) + (100111 )? 08

(2)

where L, L;, and L, are the sound intensity levels determined in the three cartesian directions x, y and z.
Calculate the sound field pressure-intensity indicators, F,,,.., F,, ., F,,;, and F,;. respectively.
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Wind and gas flows

Intensity probes are more sensitive to wind and gas flows than normal microphones. Use a wind screen when
there is a detectable flow. If the wind/gas flow exceeds 4 m/s, the measurement is not valid unless it can be
shown that the flow has had a negligible influence on the frequencies of interest.

NOTE

8.5

Some further guidelines on measurements in flow are given in Annex C of ISO 9614-2:1996.

Criteria for qualification of the measurement

The sound field pressure-intensity indicator associated with the largest sound intensity vector component,

min.
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Fp,x,Fply,Fplz}, shall comply with the following requirements:
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dition, for machines whose largest dimension exceeds 2 m, the same ‘condition shall be fulfil

the three x, y, z-directions. If, for large machines, the condition is fulfilled-for one direction only,
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ble to qualify the measurement by rotating the coordinate system of the probe and r
urements; see Annex C.

Criterion for background noise

e probe position(s), when the machine under test is switched off, the unsigned backg
ity level measured as a weighted level or in each of the frequency bands of interest in th
nachine under test shall be at least 10 dB below the level of the machine under test at
ctions shall be made.

Frequency range of measurements

ound pressure level and the sound intensity level shall be measured using octave-band filte
ing mid-band frequencies, in\hertz:

63 125 250 500 1000 2000 4000 8 000

nally, the measurements can be made in one-third-octave bands with mid-band frequenci
650 Hz to 6 300Hz. For frequencies higher than 5 000 Hz, see Annex B.

If onlyyan A-weighted determination is required, any single A-weighted band level of 10 dB or
5t A-weighted band level may be ignored. If more than one band level appears insignificant, the
d if the~level of the sum of the A-weighted levels in these bands is 10 dB or more below the highd
evel.
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8.8

Evaluation of the measurement result

The emission sound pressure level L, is given by

Lp = L]xyz + KS

where K5 =1 dB

©®)

The measurement is not valid in any frequency band in which the sound intensity vector points towards the
machine under test; see Annex A.
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9 Information to be recorded

9.1 General
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
performing the final computational step before reporting.

9.2 Machine under test

Description gf-the-machine-inrcluding-ts
— type,
— technicd| data,

— dimensi¢ns,

— manufagturer,

— maching serial number, and

— year of manufacture.

9.3 Test gonditions

The following shall be included:
a) precise quantitative description of operating conditions and, if relevant, operational periods and cycl¢;
b) mounting conditions;

c) location [of machine in the test environment;

d) if the machine under test has multiple noise sources, a description of the sources in operation durirg the
measurgments.

9.4 Acoustic environment
Description df the test envifonment, as follows:

— description of the“physical treatment of walls, ceiling and floor;

— sketch showing the location of the machine under test and room contents.

9.5 Instrumentation
The following shall be included:
a) equipment used for measurements, including name, type, serial number and manufacturer;

b) description of the measurement probe;

c¢) method used for verifying the calibration of the measuring system; the date, place and result of calibration
shall be recorded;

d) characteristics of wind screen, if any.

10 © 1SO 2003 — All rights reserved
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9.6 Location of specified positions

A precise quantitative description shall be recorded of all positions where emission sound pressure levels
have been determined.

9.7 Noise data
The following shall be included:

a) the values of the determined emission sound pressure level together with the level of the sound intensity
vector, L, . and field indicator F,, . for each frequency band of interest;

b) e frequency range used to evaluate the A-weighted emission sound pressure level;
c) 1nicrophone spacing used for the different frequency bands;

d) frequency response corrections, if any;

e) background sound intensity levels;

f) place where and date when the measurements were performed, and person responsible for the test;

g) measurement uncertainty.

10 Information to be reported

Only|those recorded data (see Clause 9) which are-required for the purposes of the measuremgnts shall be
reported.

© 1SO 2003 — Al rights reserved 1
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Annex A
(normative)

Criterion for the adequacy of the direction of the sound intensity vector

In order to limit the measurement uncertainty within the span given by Table 1, the sound intensity vector at
the measurement position shall point away from the machine under test; i.e. the angle 6 defined by the vector

directing fron

n the machine under test through the measurement position and the sound intensity vector

measuremer
cos (0)

This value is
cos (6) ;

where xyz i

t position shall be within the range —90° to +90°:

0
described by the scalar product
(xyz,7)

the unit vector directed along the resultant of the energy flow (see 3:2)

Xyz =
z
where
I, 1,1
Iy, =10
R

;!

=

If the acousti

If criterion (A
Clauses 9 ar
and the grad

as described by Figure A.1.([R[*is the modulus of & .

(11,1

. are the three intensity components measured;

0Lz with Ly, defined by Equation.(2); and

s the unit vector directed fromsthe acoustical centre of the machine to the measurement po

cal centre of the machine is not obvious, its geometrical centre shall be used.

.1) is not fulfilled,-the value of cos (6) shall be recorded in addition to the information giv
d 10. In this case, measurement uncertainties higher than that given by Table 1 can be exp
e of accuracy-for an engineering method will not be met.
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/xyz
g
Xyz
1

Key
1 measurement position x;, y;, z,
2 centre of the machine under test Xg, Yor 20
fxyz is the sound intensity vector at the measurement position. X7, z;

R :{ i X0 Vi~ Y0:Zi —ZO}

Figure A.1 — Definition of angle 8
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Annex B
(normative)

Procedure for frequencies higher than 5 000 Hz

Unless the intensity probe has a flat frequency response up to 10 000 Hz, follow one of the following options:

a) follow the instructions, if available, from the manufacturer; or

b) select aprobe configuration with 6 mm microphones and 6 mm spacing.

NOTE Fq

r further information on frequency response, see [18].

14
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Annex C
(normative)

Procedure in case the measurement fails to qualify

If the probe is directed towards a small, dominating partial source of a machine, the largest dimension of
which exceeds 2 m, it may happen that the requirement for the sound field pressure-intensity indicator is met
in one direction only although the measurement is perfectly valid. In such cases, rotating the probe coordinate
systegm 45° around the vertical axis and repeating the measurement in the three orthogonal directions can test
the vplidity of the measurement. If, in this case, the same requirements are fulfilled for two'of-the new three

orthogonal directions, the measurement uncertainty of Table 1 will still be valid.

© 1SO 2003 — Al rights reserved

15


https://standardsiso.com/api/?name=c149598a2a648b98f59ab1a4effb635c

