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1 . IWICN

Since more than 20 years ISO/m43/sc1 “Acoustics, Noise" is establishing and
hanlnnizing several so called "frame" standards dealing with the measurement,
declaration and verification of noise emission values. These standards describe
has ic nethodsonlyandconsequentlyaremtrelatedtoa specific
machinery family directly. In order to have dainite and manbiguous procedures
for a given machinery or equipmentit is necessary to select the most appropri-
ate frame standard and to establish several additional specific requirements.
Whilst the system of frame standards are conpieted and will be updated till to
the end of this year finally, machinery specific noise enissions starflards, '
called noise test codes, mist for a limited nwnber of madiinery/equiwent
groups only andthese standards are not in full line with the requirements
given bythe new 150 Draft Standard 12 xxx "Acoustics — Noise emitted by nachi-
nery and equipment - Rules for drafting and presentation of a noise test code"
/1/. This paper informs about this midaline-Standard and gives some inter-
pretatio'ns.

2. GENERAL

the content of a noise test code according /1/ should cover the following three
train aspects:

- the clear description of the machinery family being under consideration
- the noise emission measurement procedure (5) which may be used
- rules for declaring and verifying noise emission quantities.

3. DESCRIPTION OF THE MAG!le FAMILY.

The family, sub-family or type of nachinery/eguiment covered by the test code
shall be described unambiously and in detail. Furthermore the follmirig aspects
should be taken into consideration:

Identify any auxiliary equipment if necessary for the operation of the machine/
equipment under test and decide whether these noise sources are to be included
into the noise radiation of the "train machine"

Optional components, devices, which nay operatetogether with the sources
should be specified and finally decided about theiroperation during the
noise test.
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Sometimes it is suitable to limit the field of application of a noise test
code totally or partially to certainranges of sizes, capacities or were of
the nachinery/equiplmnt. If so these ranges should bedefined clearly.

For machines which can be measuredin thepresence 'of one or more coupled
machine only special requirements are necessary.

4. NOISE EMISSICN WITIES

'lhe quantity describing the airborne noise radiated into the total space
surrotmdingthemachine isitssound power level. Thisquantity

is mainly expressed as A-‘weighted sound pmer level 1m in dB and may be
supplemented by the sound power level spectrum given for an adequate band-width.

In cases where the nachine/equiwlent usually operates under (aPPrOXinate) free
field conditions and Where a workplace in the vicinity of the machinery exists

it is appropriate to measure the A—weighted sound pressure level at this well

defined location. Under these conditions this e m i s s i o n s o u nd
pressure leve l isausefulsupplenenttothemainnoiseemission
quantity neans to the sound power level. Contrary to this rank order an
EEC-Directive /2/ requires the use ofthe emission sound pressure level alone

if the sound pressure levels are below 85 GEM) . But according long term
practice in acoustical planning and noise control this handling is not suffi-
cient in most cases. For mines/equipment usually operating Wider beau-rever-

berant or reverberant conditions or for machines having ncworkplace the

emission sound pressure level is a purely ar t i f i c a 1 value of less
practical use. -

4.1 Basic Procedures for Sound PowerDetermination and its amriate Selection

At present 7 basic standards for measuring the sound power level are available.

These standards are mainly distinguished

— different environmental conditions
- different requirements in respect to the background

noise levels related to the noise level of the source
- different grades of accuraqV

Consequently also the neasurement effort is a criterion. High accuracy and
bad environnental/backgrowd noise conditiOHS requires more complicate measure-

ments respectively "higher" measurement tedmiques (e.g. sound intensity

devices). sinplier conditions allw to reduce this effort respectively to
choice simplier nethods for yielding good accuracy. An outline of the 7 basic _

standards is given by table 1 together with a rough description of their

fields of application. Formredetailsreference isgiven

by the guideline standards ISO 12 xxx and ISO 3740 (see also figure 1).
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lable 1: Sound PowerDetermination Procedures and
Relations to their Fields of Mlication

  

Standard Environment Background Noise crazies of
levels Accurag

ISO 3741/ special measurement very lad back- class 1
ISO 3742 room, ground noise levels

"reverberant room"
150 3743 special neasurenent 1cm background class 2

room, respectively noise level
high reverberant
ordinary room

150 3745 special measurement very low background class 1
(anethod) room noise levels

"anechoic; seni—anechoic
room"

ISO 3744 in situ, but with low background class 2
(pZ-method) limited environmental noise levels

reflexions
ISO 3746 in situ, less limited class 3
(pZ-mechod) less limited background

environmental reflalions noise levels
150 9614 in situ, practically class 1
(intensity practically no no limitation or 2
method) limitation for background

noise levels

'Fig. 1:
Fields of application for sound
power determination methods

K : enviromenral correction
(gee e-g. ISO 3744)

A ‘ L ,background _ I"p.snou.rce
background noise level related to
source level (levels of sound
pressures averaged over measurement
surface)
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The most inportant criteria to select one or more basic standardis) for the
use of the relevant machinery specific noise test code is their field of appli-
cation in respect to the conditions under which these machines/equipment are '
to measured in p r a c t i c e. Smaller machines not requiring special devices
for their operation can be measured in special measurement rooms whilst the
noise of other machines often must be checked 1 n s i t u. Up to the respon-
sibility of the machinery specific standardization people this selection
should be done in a most appropriate way taken into consideration all aspects
discussed before.

The selected basic document shall be referred only and not transcribed word
by word.

4.2 Additional Machineg Eific Mirements

For a noise test code the basic documents must be supplementedby well defined
operationand mounting conditions relevantforthe
nachinery family under consideration. Within the basic docunents these require-
ments are not given precise enough.

This task in the responsibility of the machinery specific standardization
group only. Operating and mounting conditions should be representative for the
n o r m a l u s e of the relevant machines. But taking into consideration
that these conditions may influence the measurement uncatainty too the repro-
ducibility of the sound enission quantity in correlation with the operation
and mounting conditions having selected nust be checked very carefully.

These conditions shall be taken as the same both for all sound pader deter-
minations if several (see table 1) a n d for emission sound pressure level
determinations too.

A table of measurement uncertainties must be included into the noise test
code taking into consideration b o t h the uncertainties given bythe relevant
basic documentisl a n d caused addi tionally by adjusting the prescribed
operating and mounting conditions. This requires relevant investigations for
the specific machinery fami 1y jnvgeneral,

The noise test code related to one specific machinery family shall be estab-
lished u ni f o r m l y world wide in order to avoid barriers in trade.
(This is addressed to standardization groups responsible for the machinery
family on different levelsmational, european (GEN) and world wide (150)).

The result of a noise emission measurement shall be indicated by adouble
number: number of the relevant. basic document 3:2 number of the relevant
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noise test code. An atample is given by the indication: 150 1680/18) 3744
where ISO 1680 is the noise test code for rotating electrical machines and
ISO 3744 the class 2 sound power determination basic standard.

4.3 Basic Procedures for Emission Sound Pressure level Determination—_—_—‘and mrg te Selection

The former standard 150 6081 "Acoustics - Noise emitted by madminery and
equipnent ~ Guideline for the preparation of test codes of engineering grade
requiring noise emission neasurenent at the operator‘s position" now is
replaced by the new ISO 11200 series. This new series covers 5 Standards
150 11200 to 11204 which similar as described for the sound poue’r standards
are correlated with different fields of application, different methods and
different grades of accuracy (see table 2). Details are given by the Guideline
Standard ISO 112(1).

Table 2: Emission Sound Pressure Determination Procedures
and Relations to their Fields of fllication

 

standard Bwironment Background Noise Grades of
levels Accuracy

ISO 11200 mideline _
ISO 11201 free field very 100! background class 2

noise levels . -
ISO 11200 approximate low background . class 3

free field noise levels
150 11203 in situl (lmlbackground ' class 2
(derived practically noise levels ‘ or 3
method] no limitation

ISO 11204 approximate (very) 10d backgrom'd class 2
free field noise levels

If a work place in machinery vicinity exists, this position [single point or
line) should be defined atactly. Then one or several of the ISO 11200 series
basic documents most practical for the conditions under which the specific
machinery can treasured in practice should be selected regarding their differ-
ent fields of application and the required uncertainties (see table 2).

The appropriate standards shall be referred only and not transcribed word by
word. Operation and "bunting conditions should be the sane as defined for the
sound power measurements.
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5. DEXIARATICN AND VERIFICATICN

The relevant ISO-basic standards: ISO 487]. and the ISO 7574 series distin—

guish whether the noise enission declaration is related to

- one single machine or to

- a well defined batch of mchina

and consequently the machinery specific standardization group has to decide

first whether one of these two possibilities or both are most appropriate for

their objects. In all cases the verification procedures has to £01104!

ISO 4871 respectively one of the 4 parts of ISO 7574.

In all cases declared noise emission number is defined only if this value is

given together with the relation to the noise test code. If this document

allows several possibilities the relevant measurement and verification proce-

dure must be declared.

6. TYPICAL OUTLINE OF A WISE TEST CODE

The typical outline of a noise test code is given as follows:

Title: Noise test code for family of machines, ...7

grade of accurate]: class

3.1 Scope
A.2 References

p

(list of International Standards referred to this noise test code)

A.3 Definitions _
(Definitions of key technical tern-s used)

4 Description of machinery family

5 Sound power determination

A.5.1 Basic International Standard(s) mich my be used

6 Installation and nmmtinq conditions

7 operating conditions
8 mission sound pressure level determination (if suitable)

A.8.l Basic International Starriard(s) to be used

A.8.2 Description of relevant workstation!“

A.9 Measurement uncertainty

A.9.1 table for sound power determination

A.9.2 table for emission sound pressure level determination

Ado Informtion to be recorded and to be reported

11.11 Declaration and verification of noise emission values

A.ll.l Basic International Standards to be used.

7.3mm

/1/ 150 Draft Standard 12 XXX: Acoustics - Noise emitted by machinery and

equipment - Rules for drafting and presentation of a noise test code

/2/ EEE Council directive of 14 June 1989 on the approximation of the laws of

the member states relating to machinery l89/392/EEX3) , see furthermore:

EEC Council directive of 12 May 1989 on the protection of workers from the

risk related to acposure to noise at work (86/188/EIXZ).especially articles

5.1 and 8.1
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