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Foreword

1ISO (ﬂ'\n International-Or i

federation of national standards bodies (ISO member bodiés)
preparing International Standards is normally carried)out

technical committees. Each member body interested in“a sub
a technical committee has been established has the right to bg
on that committee. international organizations{ governmen
governmental, in liaison with 1SO, also take part'in the work.
rates closely with the International Electrotechnical Commiss
all matters of electrotechnical standardization.

ISO 11689:1996(E)
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The work of
through 1SO
ect for which
represented
al and non-
ISO collabo-
ion (IEC) on

Draft International Standards adopted by the technical committees are

circulated to the member bodies for voting. Publication as an
Standard requires approval by at'least 75 % of the member b
a vote.

International
pdies casting

International Standard-ISO 11689 was prepared by Technical Committee

ISO/TC 43, Acoustics, Subcommittee SC 1,
CEN/TC 211, Acoustics.

Noise, on

Annexes A.to'D of this International Standard are for informatic

request by
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Introduction

National and finterrational+reguiations—inereasingly—require—the—production

and use of loy-noise machinery and equipment. This implies that manufac-
turers, users pf machinery and equipment and authorities are aware of the
noise emissign of a particular product in relation to the noise emission of
the relevant machine family. This will only be possible if reliable information
on the actual jnoise emission is available or can be determined.

Based on thi$ information, any index of noise-control performance can be
determined fgr a well-defined family, type or group of machinery or equip-
ment available on the market at a stated time.

The comparigon and evaluation of noise-emission data are of use to

a) a designer requiring information about noise levels for a particular
family, fof example when specifying the desired properties of a.new
concept;

b) a user ar|d/or buyer of machinery or equipment belonging'to a specific
family, who wishes to compare similar machinery or_equipment avail-
able on the market with regard to noise emission;

c) working groups preparing machinery safety standards, noise test codes
and/or ndise guidelines relating to a particular family;

d) authoritigs in charge of legislation, labour 'supervision and inspection,
health arld safety at work;

e) manufacfurers and potential users of noise-emission data bases;

f) consultamts in acoustics using-appropriate techniques for performing a
first evalliation of the noise level on a site.

In addition knowledge‘about noise control at source by design, the
evaluation pfocedure equires particular knowledge of the machine group
in question.

Collecting ngisesemission data and editing clusters of noise-emission data

are the responsibility of a committee of the parties involved (e.g. manufac-
turers, authorities or consumer organisations).
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Acoustics — Procedure for the comparison of

noise-emission-data-formachinery-and-equipment—

1 Scope

This Interphational Standard specifies a method for
establishing the noise-control performance for a
family, type, group or sub-group of machinery or
equipment|on the basis of noise-emission data. It is, in
principle, fapplicable to any kind of machinery or
equipment] for which a noise test code exists or com-
parable noise-emission data are available.

NOTE 1 The general procedure described in this Inter-
national Standard is, in principle, applicable to other physi-
cal agents (e.g. vibration).

This Interhational Standard specifies methiods and
requirements for comparison of noise-emission data
so that they can be used for the determination of
noise-contfol performance.

The methqds presented allow evaluation of the noise
emission gf individual machines’or of a single type of
machine within a machine group, i.e. allow a compari-
son of the| acoustical aspects of machines with com-
parable non-acousticaldata and fields of application.

Annex B gives \examples of how the evaluation of
collected nojse-emission data for a machine group can
be carried out

on this InternationalStandard are engouraged to
investigate the passibility of applying the| most recent
edition of the standard indicated below.|Members of
IEC and ISQ< maintain registers of cyrrently valid
International‘Standards.

ISO 12001:1996, Acoustics — Noise | emitted by
machinery and equipment — Rules for| the drafting
and presentation of a noise test code.

3 Definitions

For the purposes of this International Standard, the
definitions given in ISO 12001 and the following defi-
nitions apply.

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

3.2 measured noise-emission value:
time-averaged A-weighted sound power |
the A-weighted emission sound pressure

Value of the
evel Ly, or
level L, or

the C-weighted peak emission sound pfessure level
Lpc peak determined from measurements.

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions of
this International Standard. At the time of publication,
the edition indicated was valid. All standards are
subject to revision, and parties to agreements based

3.3 declared noise-emission value: Value of the
declared A-weighted sound power level Lyag, the
declared A-weighted emission sound pressure level
Lppg, or the declared C-weighted peak emission
sound pressure level, Lpc peak,d-

3.4 characteristic machine parameter: Non-acous-
tic quantity which characterizes a particular group of
machines.
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NOTE 2 Its value varies between the individual machines
within the group (e.g. power, speed, load, dimension).

3.5 noise-control performance: Performance deter-
mined by the noise emission of all machines in a given
set. (See classification in clause 4.) L-lines can be
used for its description (see 3.7).

3.6 cumulative frequency of noise-emission
values: Number of observations in a set, which have
values equal to or less than a given value. (See

©1S0O

5 Noise-emission data

5.1 Noise-emission quantities

The following types of noise-emission quantities are
distinguished.

a) Principal noise-emission quantities:

A m~lad Avars
- A-WwCigiiteu souriu puwe

— A-weighted emission sound pressure level L,
at the work station (operator position) or at

clause 7.)

3.7 L-iines] Lines which are parailel to the re-
gression line |(see annex A) and below which a speci-
fied percentage of the noise-emission values lies (see

clause 7).

classification

Machines shall be classified according to their appli-
cation. A standardized classification shall be used,
when availabje.

Machines shall be classified into families and groups,
based on thelfollowing criterion:

— the variopis families and groups of machines shall
precisely, so that it is possible to assign
unambiguously to a single family and’ a
up.

EXAMPLE
Woodworking machines

a) Machine|families belonging\te’ woodworking ma-
chines, such as

— planipng machines;
— circular sawing machines,

— moulding machines,

other specified positions;

— C-weighted peak emission seund| pressure
level, Lyc peak-

b) Additional noise-emission guantities:

— surface emission(Spund pressure lg¢vel Lpaf

Y DR i D JOPRg

at a distance\d from the machifje (soun d

nachirne (:vuunu
pressure level averaged on an engrgy basis
over asmeasurement surface at a Iistance d
from'the sound source);

— other quantities laid down in Infernational
Standards and reguiations.
¢)* Additional noise-emission information:

— emission sound pressure spectra (¢.g. in oc-
tave bands or one-third-octave pands) at
selected measuring points;

— sound power spectra (e.g. in octavg bands or
one-third-octave bands);

— impulsiveness;
— directivity index.
NOTE 3 Definitions of these quantities are given in the

ISO 3740 series, 1SO 4871 and the ISO 11200 sgries.

5.2 Measurement methods

Noise-emission data shall be determined ysing stan-
dardized measurement methods such asll machine-

— bandsawing machines.

b) Groups of circular sawing machines, such as
— circular saw benches,

— circular sawing machines for building sites.

c) Sub-groups for different ranges of diameters, such
as

— up to 350 mm,
— 350 mm to 500 mm.

specificnoisetest codes or, if comparability can be
ensured by defining all relevant parameters, by using
basic noise-emission standards (e.g. the ISO 3740
series, 1ISO 9614-1 and ISO 11200 series).

The following additional information shall be provided
when applying the basic standards:

— the classification of the object being measured;

— the measurement method and its grade of accu-
racy;

— operating conditions under which noise-emission
measurements have been carried out.
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If, however, a measuring procedure is laid down as
mandatory in national or international legal provisions,
then the measurements shall be carried out in accor-
dance with that procedure.

5.3 Representativeness of data

Representative noise-emission data are the basis for
the description of the noise-control performance.

The crucial factor for a balanced data stock is not the
quantity, i :
Normally 100 % market coverage is not possible for a
group of mhachines, therefore, noise-emission data are
considerefl as representative according to this Inter-
national Standard if at least 50 % of the manufacturers
on the market and 50 % of models sold in the group
are covefed. If this criterion cannot be fulfilled, a

includes geveral countries, or an international market.
The maclhines covered shall be offered on such a
market af| the time of the survey. The test shall be
carried out on a machine which is new and, if necess-
ary, run-ifi. If the data stock is not representative in
accordange with the requirements of this international
Standard,| this fact shall be indicated clearly and the
percentage of the machines covered shall be stated.

During the collection of noise-emission data, :the
parameters identifying the machine and its manufac-
turer, the[period in which the emission values-have
been detgrmined, and all other elements which can be
useful fof the comparison (e.g. the percentage of
market coverage, technical means used to reduce
noise at the source, cost thereof{"etc.) shall be re-
corded.

5.4 Types of noise-€émission values

The noise-emission’values are the values of the
quantities[specified*in the specific noise test code (see
5.2).

ISO 11689:1996(E)

The arithmetic mean L of N individual values L;is
given by the following equation:

- 1 N
L=W’_§‘Li

The arithmetic mean of the random individual values
may be presented together with the double standard
deviation, t 2sp0q Or * 2540t (for more information see
ISO 4871, ISO 5725-1 and ISO 7574-1), as deter-
mined from the production or total scatter. The presen-
tation of the standard deviation of each mean value

(average of the same model of a given
is only practicable if the number of differ
machine offered and recorded is\not td
collection of mean values is (éspecially
machines produced in largemimbers.

NOTE 4 The standard deviation s characte
bution of the values (£} around the mean
mately 68 % of all measured values will lie be
and (Z + s5) and approximately 95 % betweel
(Z + 25); ~s\Js calculated according to
equation:

6 Presentation of noise-emissi

6.1 Noise-emission values shall be pre
basis of the machine classification. In
influence of the characteristic maching
(e.g. power, speed, load, dimensior
emission has to be established.

6.2 The presentation shall be given in
(machine data, noise-emission data) a|
(see annex C). A table shall contain n
data, technical data and further character]

anufacturer)
ent models of
o great. The
suitable for

izes the distri-
alue. Approxi-
tween (Z =)
n (Z — 2s) and
the following

pn values

sented on the
articular, the
b parameters
) on noise

tabular form

nd/or graphs
Dise-emission
stic data.

6.3 For the graphical presentation,

he following

5.4.1 Individual values for single machines

The individual values are obtained at a single ma-
chine. The collection of individual values is especially
suitable for individually manufactured machines and
for small series of machines.

5.4.2 Mean values for batches of machines
The noise emission from each model of machine is

represented by the arithmetic mean of the individual
values of the machines in a batch.

requirements shattbemet:

a) If the characteristic machine parameter has a

negligible influence on the noise em
emission data shall be presented in o
the following forms:

ission, noise-
ne or more of

1) to indicate the range in which all considered

noise-emission data lie, lines m

ay be drawn

parallel to the regression line through those
points which deviate the most from it;

2) indication of the range within which all con-

sidered noise-emission values lie;
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b)

d)

3) indication of the range (greatest and smallest
values) as well as the mean value;

4) indication of the mean value and * 2s.

The scatter of noise emission values shall be
shown on appropriate histograms or diagrams.

If, from the noise-emission data collected, a clear
dependence can be established between noise
emission values and one or more characteristic
machine parameters, this shall be presented in the
form of one or more noise-emission graphs (see

©1SO

into sub-ranges in which a linear regression or any
other applicable regression analysis can be carried out

(see figures B.1 and B.3).

6.5 Each table or graph of data shall be dated by the
year of collection of the data, and the reference to the

noise test code used shall be given.

NOTES

7 Any other elements that might be useful for the evalua-

tion of the data can be given.

figure 1 and figures B.1 to B.3).
NOTES

5 The ch3racteristic parameters retained should pref-
erably be ghosen among those which result in a better
correlation| (see annex A) and which are related to a
criterion fof the selection of the machine(s).

6 The characteristic machine parameter(s) can be
given in a|noise test code or in the noise clause of a
safety standard.

If both daclared and measured values are avail-
able, they| shall not be drawn on the same graph.

6.4 The présentation of noise-emission data shall
contain at Ieiast the cluster of noise-emission values

with the calc
single linear

lated regression line (see annex A). If a
Fegression line does not clearly indicate

the dependemce of the noise-emission values on the
characteristic| machine parameter, the covered range
of a charactefistic machine parameter shall be divided

8 If so agreed by the parties involved, names-ofl machines

and manufacturers should be given. Otherwise;
graphs should be anonymous.

ables and

7 Evaluation of noise~emission dgta

7.1 General

For evaluating fdise-emission data, use th

Supplementary“information of noise-controlli

principles,-noise-control measures, etc. ma

given.

e L-lines.
hg design
y also be

If the.noise-emission values for different mgdels of a

cértain machine group are determined u

comparable conditions, then, taking due accq
measurement uncertainty, the machine v

machine group with a lower emission val
higher noise-control performance.

RRegression line

Noise~emission quantity

hder fully
unt of the
ithin this
e has a

235 .
// .

Characteristic machine parameter

Figure 1 — Presentation of noise-emission values as a function of a characteristic
machine parameter
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Generally, an effective evaluation of noise-emission
data can be made by analysing it in graphical form
using two lines Ly and Ly parallel to the regression
line. For evaluation of the noise-emission data it is
recommended to place

lineLyatx=70% ... 95 %, and
lineloaty=10%...30 %

of the cumulative frequency of noise-emission values,
in steps of at least 5 %.

NOTE 9 The percentages of cumulative frequency for L,

ISO 11689:1996(E)

7.4 Low noise-emission values

Noise-emission values below L, (see figure 2) are
normally indicative of those machines having a high
noise-control performance. L, shall be given by a low
value of the cumulative frequency of the noise-
emission data (y %, see annex B).

7.5 Further noise-emission range

and L, may be given in a specific subclause of the relevant
safety standard.

The distahce between Ly and L, should be at least
3 dB, otherwise the classification given in 7.2 to 7.4 is
less signifjcant.

7.2 High noise-emission values

Noise-em
normally

ssion values above Ly (see figure 2) are
ndicative of those machines having a low

For some groups of machines or equipment, it may be
practical to set a further emission, range|by establish-
ing a line Lz below Lo, paralleHo. the regression line.
Noise-emission values below/ |3 indicate those ma-
chines for which a superior noise-control performance
has been attained (with increased effort). L, and L3
shall be at least 3 dB\apart, otherwise Lj shall not be
drawn.

noise-con
value of
emission

7.3 Ave

The rang
those m
performa

trol performance. L4 shall be given by a high
the cumulative frequency of the noise-
values (x %, see annex B).

rage noise-emission values

e between Ly and Ly (see figure 2) covers
chines having an average noise-control
ce.

Lines Ly and‘L, (and L3 if appropriate
compani€d by the indication of the relati
frequengy percentage [e.g. L1(x %), La(y

Invorder to supplement the informat

shall be ac-
e cumulative
%), La(z %)]-

on gathered

regarding the noise-control performance of a given

group of machinery or equipment, it is
cate the noise-control measures used

iseful to indi-
by manufac-

turers, in addition to the noise-emission data.

2
2
g /u (90 %)
@ @
g 7////L2(20%)
[«1]
o
: a5
.// /
[ ]
A //.

/
&

Characteristic machine parameter

Figure 2 — Evaluation of noise-emission data and determination of noise-control performance


https://standardsiso.com/api/?name=c2debfc64100d052c7c72c77b608df60

ISO 11689:1996(E)

o L 7=
v U‘GPQ AW WVWe IvViiwvYY

noise-control performance

The foliowing steps shalii be followed when determin-
ing the noise-control performance of a given group of
machinery or equipment.

a) Look for a standardized noise-emission measure-
ment method for the group of machinery or equip-
ment for which establishment of the noise-control
performance is desired (see 5.2).

(=2
~=

Organize the >
ing machlnery parameters from the

rers of the machinery or equipment
concerned.

c) Analyse the data collected and use only those

asl h lha I~
which haye been obtained using established test

codes and are comparable; discard the rest.

Q.
SN
D

ntify the percentage ¢ of the market covered by

Yy T pTIVT LUVTITN

the colleqted data retained for the group of ma-
chinery of equipment concerned, and ensure they
are represgentative (see 5.3).

e) ldentify fpelevant characteristic machine par-
ameter(s)| to which noise emission is correlated

{ Al BbA ha fArimA in th
{normany [to o€ 1ouUNna in the noise test \.,Gde).

f) Prepare rjoise-emission graphs (clusters of noise-
emission fata plotted against a machine character-
istic parameter). Determine sub-ranges of values
of the mathine characteristic parameter, if necess-
ary. Detgrmine the regression line(s) for each
cluster (s¢e clause 6).

g) Choose [the cumulative frequency «of - noise-
emission |[data to be used for determining lines L4
and L, and determine whether or not-it is possible
and relevant to draw line L3 (see-clatse 7).

The implemgntation of the above” procedure for de-
termining noige-control perfarmance is a specific task
that can be performed by‘any of the parties involved
(e.g. manufgcturers, users, authorities, health and
safety experts, acousticians).

9 Information to be recorded

©1SO

N
~—

technical data;

3) description of the characteristic machine

parameter(s) (represented by the abscissa in

figure 2);

4) number of machines tested; percentage of the
market (representative nature of data);

5) operating conditions of the machine;

were collected and by whom;
7) data identifyin

b) Acoustical data shall include
1) noise-emission quantity;

2) noise test code applied;

3) noise-emission data (in a list or in|graphical
form)\and their origin, as well as information on
noise-control measures, if available;
4)“further details on operating conditigns of the

machine if not in accordance with [the noise
test code.

¢) Evaluation data shall include

1) graphs showing Li(x %) and Lao(y %) [and
La(z %) if appropriate];

2) the values of x and y (and z, if applicable).

10 Information to be reported

At least the following items from clause $ shall be
reported: al), a3), a4), a5), a6), b1), b2), b3), c1)
and c2).

a) Machine data shall include

1) the classification of the machine in accordance
with clause 4;

Annex C gives an example of the presentation of
noise-emission data in accordance with this Inter-
national Standard. Copies of this annex may be used
for the report.
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Annex A
(informative)

Calculation of a linear regression

A.1 General

The calculation method laid out in this annex for
determining_the best linear fit for a set of pairs of

N

N N
N Y xyi— Y x 3y

i=1 i=1 i=1

values (x;; |y;) is commonly used. It is based upon the
least-squaies method. Computer software for this kind
of analysis|of data is commonly available.

For the purposes of this International Standard, only
linear regrgssion is considered. Should the problem
arise that the data seem to be better modelled using
curvilinear [regression, piecewise linear regressions for
subsets of the data should be carried out.

NOTE 10 The method given here is a general (linear)
regression method and may also be suited for other prob-
lems.

A.2 Defjinitions and symbols

For the pyrposes of this annex, the following defini-
tions and terms are used.

A.2.1 pajir of data: (x; y;): Value of the character-
istic machipe parameter x of a machine labelledy (see
3.4) and the value of the noise emission. quantity y
which was|determined for this machine.

NOTE 11 may be an individual valtefor a single ma-
chine or a fnean value for a batch of machines (see 5.4.1
and 5.4.2).

A.2.2 linear function:‘An ideal linear relationship
between x and y, for.which all pairs of data can be
described py

yi=ax; +b

where

i=1 i=1

N - N 22
N lez - LZx,-J

A.2.4 correlation coefficient, r: Quantjty indicating
the extent to‘which there is a linear relgtionship be-
tween the values x; and y;; r is calculated from

N ixi)’i —% ixl}[i)’z}

i=1 i=1
N 2
" 2)’1‘
i=1

The data are completely linear for r = 1,|and there is
no correlation for r = 0.

N2 1 (X 2 1\/2 1
zxi N in ZYi A

i=1 i=1

A.3 Example of the calculation pf a
regression line

In this example let x be the power rating fof a fictitious
machine, in kilowatts, with y being thg A-weighted
sound power level Lya, in decibels. Table A.1 pre-
sents the pairs of data and the producis and sums
needed for the regression analysis.

a is the slope of the line;

b is the value of y for x = 0, called the intercept.

A.2.3 regression line: Best fit of a linear function to
an ensemble of pairs of data for which a linear re-
lationship is assumed but which, due to measurement
uncertainty, scatter around a line.

According to common statistics textbooks (see e.g.
annex D), the values of a and b for the regression line
for N pairs of data can be calculated as follows:

From these seven pairs of data, the value of the slope
is calculated as

N N
NY xy; -
i=1

N
X ZYi
i=1 i=1
a=

N 5 N 2
Nin - Exi
i=1 i=1
_7x11775-103 x 798

5 =0,426
7x1 593 -103
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and the intercept is

b=i=1

_ 798x1 593 -103 x11 775

N N
ZYi —a zxi
i=1

N

7 x1 593 - 1032

=107,729

©|SO

The data can thus be approximated by a linear func-

tion

with

y=107,729 + 0,426 x

The correlation coefficient is

r=0,334

For a presentation of this example, refer to figure A.1.

Table A.1 — Fictitious noise-emission data

Figure A.1 — Example of the linear regression for the data of table A.1

i Xj Vi xZ % Hiyi
1 13 112 169 12 544 1|456
2 17 117 289 13 689 11989
3 10 11 100 13 321 11110
4 17 113 289 12 769 11921
5 20 116 400 13 456 2|320
6 11 114 ta1 12 996 11254
7 15 115 225 13 225 1| 725
Sum 103 798 1593 91 090 11775
Point representing a pair of values (x;; y;)
Regression line
Ny /

17 /Z /

116 / ///

115

1

14 //,

13 ///

12

M

10 " 12 13 16 15 16 17 18 19 20 X
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A.4 Validity of the results of a
regression analysis

Generally, the regression analysis becomes more
reliable with an increasing number of pairs of data.
From the statistical point of view, the number of pairs
of data in the example in A.3 (seven) is a rather small
number of pairs to analyse.

ISO 11689:1996(E)

Extrapolation of the regression line beyond the range
of the data is likely to produce misleading results. The
same can be said about interpolation of a regression
between two obviously separate clusters of pairs of
data (see figure A.2).

>
"3 e
16 ./‘/_ -
[

115
14
113 .
12 o

[ ]

[ ]

[ ]

11 // —°
o

10 " 12 13 14

15

NOTE — Interpolation betweeh the clusters is likely to be misleading.

Figure A.2 — Example’of separate clusters of pairs of data

16 17 18 19 20 X
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Annex B
(informative)

Examples of evaluation of noise-emission data

Three examples of the presentation of noise-emission

data featur

ing the noise-control performance of a

specific group of machinery are given below.

© SO

For many cases, placing the line Ly at 85 % cumu-
lative frequency of the noise-emission values and the
line Lp at 15 % of the cumulative frequency of noise-
emission values should be a good choice (see

Measured data (e.g. sound power levels) exist for

quite differe

ht groups of machines (examples 1, 2 and

3). These dpta are presented in figures B.1, B.2 and
B.3 as a fuinction of a characteristic machine par-

ameter. Eagh machine from a given manufacturer is
rnnmt:npfnd h\/ an sn/nr:mnd value

TST

Noise-emisgion data are evaluated for each group of

naa ldvarmnlaa 4 29 Aand

Y et
macnines \Aaipico 1, <« aiiu v).

N\ Tha dAdanandanman ~f
11T ucpciiuciive Oi

noise-emissjon values on characteristic machine

parameters

(e.g. power), suitable grouping and poss-

ible technicgl measures and designs leading to a lower

noise emis

sion are taken into consideration. The

average dependence of noise-emission values upon a

characterist

ing to anney

c machine parameter is calculated accord-
A and represented by the regression line;

L-lines are qrawn parallel to the regression line.

clause 7).

The evaluation requires reasonable _knowledge con-

cerning groups of machines and the posgible or ap-

pIied technology and noise-control measyres.

A~ Attt A A AaAllR

UL‘J uviic Uy a commiuee ucaniyy Wllll olal

for the specific group of machinery.

EXAMPLE 1

In this example (see figure B.1) there i

otarA

It can

28 TN

dardization

5 no clear

correlation between the value of the noige-emission
quantity and that of the characteristic machine par-
ameter..Because above an intermediate Value of the
charagcteristic machine parameter significantly higher

neise-emission values occur, it is useful tq
data into two sub-groups.

Noise=emjssion quantity

Sub-group 2

divide the

10

Characteristic machine parameter

Figure B.1 — Formation of sub-groups
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EXAMPLE 2

In this example, there is a clear dependence of the
value of the noise-emission quantity upon that of the
characteristic machine parameter (see figure B.2). The
Ly-line is drawn at 90 %. Most of the machines fall
below it if simple technical measures have been
applied. The Lp-line is drawn at 20 %. Using available

ISO 11689:1996(E)

noise-control measures, noise emission can be lower
than indicated by the Lo-line.

NOTE 12 The characteristic machine parameter may be a
logarithmic quantity. The choice of a logarithmic scale for
the characteristic machine parameter may be helpful to
establish a linear relationship between the noise-emission
quantity and the characteristic machine parameter.

KRegression line

L4 (90 %)

"
////Lz (20 %)

Noise-emission quantity

P

ol

AVANR
%

Figure B.2 — Data with a clear linear relationship between lines L and L,

Characteristic machine parameter

1
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EXAMPLE 3

A clear correlation between the value of the noise-
emission quantity and that of the characteristic ma-
chine parameter can only be found for low values of
the latter (see figure B.3). For higher values, the value
of the noise-emission quantity is almost constant even

©|S0O

when the value of the characteristic machine par-
ameter varies considerably. A linear regression over
the whole range of values of the characteristic ma-
chine parameter therefore does not make sense.
Division into two sub-groups is appropriate. Within the
two sub-groups, linear regressions can be carried out.

L1 (90 %)

Regression line
: K
£
m
=2
= \
c
Q
9]
n
E \ °
Q
s T '
Sub-group 2
\ /'/
:% Sub-group 1 \\

\x
Lo (30 %)

7 1

Regressiontine

Characteristic machine parameter

Figure B3~ Example of two sub-groups with different behaviour

2
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