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Supplement 3 to DIN 45635 contains a list of the families of machines already covered.

Contents
Page ) Page
1 Scope and field of application .................. 4 9 Testreport(testrecord) ........................ 18
2 Designation ............. ... ... ... 5 10 Reportonresults.............................. 18
3 Terminology, quantities ........................ 5 Appendix A Shapes of measurement surface and
4 Instrumentation ............................... 9 measuring point arrangements ......... 18
5 Object under test and test conditions ........... 9 AppendixB Requirements to be met by the test
51 Objectundertest.............c.cooovieenaenn.n. 9 environment and suitability testing ..... 24
5.2 Operating condition of the machine ............ 10 Appendix C Determining the directivity index DI ....27
5.3 Insta“atlon and attachment Of the maChIne ..... 10 Appendix D Determ"“ng the emlSSlon va'ue re'ated
5.4 Reference box, measurement surface, to the operator’s position .............. 27
measurezen: dlstt:nce, measuring points, 10 Appendix E Principles of a simple measurement
55 frneatlsu;s. ?\r:'n::t S . method for determining the sound
. estenvironment .......... ... ... ... ... pressure level at a typical measuring
6 Test pl’oc.edure ..... Srreeressranasaarenanae 12 point, supplementing the sound power
6.1 Measuring the A-weighted sound pressure level . 14 level determination .................... 28
6.2 Measuring the sound pressure spectrum ....... 15 Appendix F Determining the total sound power level
6.3 Measuring the background noise level ......... 15 ppend 9 P r

from partial sound power levels ........ 29

Appendix G Calculating the A-weighted sound
power level Ly, from octave or

6.4 Determining the area S of the measurement
surface and the measurement surface ratio Lg .. 15

7 Evaluatior? .................................. I 15 one-third octave band sound power
7.1 Calculating the surface sound pressure level L, . 15 8VEIS - o oo 29
7.2 Calculating the sound powerlevel ............. 16

Appendix H Examples for estimating the different

7.3 Determining the emission value related to the standard deviations and calculating the

operator's position, and other supplementary

uncertainty of the testresults .......... 30
ValluBS ..ot e 16 i . L
. Appendix | List of principal symbolsused .......... 32
8 Precision of the method and Standard d other d ts ref d a3
uncertainty of measurement results ............. 16 andards and other documents referredto ...
8.1 Precision ofthemethod ....................... 16 Amendments ...l 34
8.2 Uncertainty of measurementresults ........... 17 Explanatorynotes .......... .. ... ... .. .. L....... 35
Continued on pages 2 to 35
Beuth Verlag GmbH, Berlin 30, has exclusive sale rights for German Standards (DIN-Normen) DIN 45635 Part 1 Engl.

11.90
This is a preview. Click here to purchase the full publication.



https://www.normsplash.com/DIN/919647919/DIN-45635-1?src=spdf

Page 2 DIN 45635 Part 1

Table 1. Survey of features and criteria regarding the 3 grades of accuracy of the acoustic measurement method
Table 1a. Basic allocations to the 3 grades of accuracy
Clause Grade 1 accuracy Grade 2 accuracy Grade 3 accuracy
Connection with Explanatory notes 1S0 3745-1977 1S0 3744 - 1981, 1S0 3746 -1979
International Standards Precision method 1SO/DIS 3748 - 1983, Survey method

1SO/DIS 6081.2 - 1984
Engineering method

standard deviation o}

— for determining Lyya

— for determining Lyy in
frequency bands

One-third

Octave band octave band

Hz Hz

125 100to 160
250, 500 200to 630
1000 to 4000 800 to 5000

8000 6300 to 10000

ogR < 1dB
Free field over
Free field a reflecting
plane

o§g1 dB 0*§_<_1,5dB
0531 dB og< 1,5dB
OR< 0,5dB o< 1 dB
or<1 dB | og<1,5dB

oR < 2dB

QQ Q9 Q
INININIA

RRRQRTETI*

Direct method 32 Yes Yes Yes

Comparison method 3.2, Not possible Possible (implicitly covered by the method for determining Ko
3.14 by means of reference sound source).

Precision of method for determining | 3.21, (Without considering dispersions of the emission of the machine, e.g. when reproducing the

Ly, expressed as reproducibility 8 specified operating conditions, og = 0)

o§ <4dB
OR < 5dB for distinctly
audible discrete tones
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sound level meter to be verified for compliance with standard at maximum interval of 2 years

(unless subject to mandatory verification)

DIN 45635 Part1 Page 3
Table 1b. Requirements to be met by the acoustic test conditions and the sound source (machine)
for the 3 grades of accuracy
Clause Grade 1 accuracy Grade 2 accuracy Grade 3 accuracy
Test environment 5.5, Acoustic free field or free field | Essentially acoustic free field | No special environment
(in rooms or in the open) Appendix B over a reflecting plane over a reflecting plane (e.g. plant room with strongly
(laboratory conditions; (e.g. large plant room, reflecting walls)
low-reflection room) small damped room,
in the open)
Criterion for suitability of test 314,551, See Appendix B, Koa<2dB Koa<T7dB
environment; 714, subclause B.1, for criterion
environmental correction Ko Appendix B,
subclauses B.1
and B.2
Sound source (machine) 5.1 Volume preferably smaller than | Largest dimension preferably No limitation
0,5% of room velume, i.e. only | less than 15m
suitable for small sources
Type of noise produced by sound - Any type (e.g. broad-band, narrow-band, tonal, steady, non-steady, impulsive content)
source (machine)
Criterion for background noise 312,313,
including wind effect 552,713
Difference A L AL>6dB AL>6dB AL >3dB
(level with machine operating (if possible, exceeding (if possible, exceeding
minus level with machine 12 dB) 10dB)
stopped)
Background noise correction K4 K;<13dB Kia<13dB Kia<1,3dB
Allowance for barometric in, By means of correction Ko Generally not necessary Not necessary
pressure and temperature 553,714
Measurement surface 38, Spherical surface with free Rectangular parallelepiped Rectangular parallelepiped
54,541 field, hemispherical surface surface; surface, combination of several
with free field over a alternatively: (hemi-)sphere rectangular parallelepiped
reflecting plane surfaces;
alternatively: (hemi-)sphere
Measurerﬁent distance d 39, d>rf2, For rectangular parallelepiped | For rectangular parallelepiped
542 with r ((hemi-)sphere radius) | measurement surface: measurement surface:
not less than 1m d>025m, d>0,15m,
preferably 1m; preferably 1m;
for (hemi-)spherical for (hemi-)spherical
measurement surface: measurement surface:
d>r[2,withr>1m d>r[2,withr>1m
Minimum number of measuring points | 5.4 >10 >9 >5
for free field over a reflecting plane
Instrumentation: 4
Sound level meter at least
complying with a) class 1as in DIN IEC 651, a) class 1as in DIN IEC 651, ¢) class 2 as in DIN IEC 651,
December 1981 edition December 1981 edition December 1981 edition
Integrating sound level meter
at least complying with b) class 1as in DIN 45655, b) class 1as in DIN 45655, d) class 2 as in DIN 45655,
December 1978 edition *) December 1978 edition *) December 1978 edition *)
Filter 4 Octave band filter complying with DIN 45 651; one-third octave band filter complying with DIN 45652
Checking of instrumentation 4 By means of acoustic calibrator complying with DIN 45656 *) before and after each test series;

*) At present at the stage of draft.
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Table 1c. Noise emission parameters and application of data with regard to the 3 grades of accuracy

Clause Grade 1 accuracy

Grade 2 accuracy

Grade 3 accuracy

Noise emission parameters

(e.g. including noise
immission estimates)

A-weighted sound power 3.2 Determinable in every case Determinable in every case Determinable in every case
level Lywa : 12
Sound power spectrum 319 Determinable Determinable Determinable
Lwoct 0 Lw 5 0ct 6.2
13
Sound pressure spectrum 3.19 Determinable Determinable Determinable
at operator’s position or 6.2
at loudest position 13
§ Emission value related 3.16 Determinable Determinable Determinable
> | to operator’s position 6.1.1
£ 73
2 Appendix D
o
5 Impulsive noise content A Ly | 3.17 Determinable Determinable Determinable
“ | at operator's position or 6.1.2
at loudest position 13
Tonal content 318,73 Generally only subjectively determinable
Directivity index 320,73 Determinable Only determinable with (hemi-) | Only determinable with (hemi-)
DI Appendix C spherical measurement surface | spherical measurement surface
Level variation with time 73 Determinable Determinable Determinable
Application of data 1
Comparison of machines of 1 Suitable, Suitable Less suitable,
the same family or of but requiring much effort but applicable if
different families grade 2 accuracy
not attainable
Comparison with specified 1 Suitable, Suitable Less suitable,
values 8 but requiring much effort but applicable if
(e.g. with limiting grade 2 accuracy
values, labelled values, not attainable
contractually agreed values)
Metrological basis for 1 Suitable Suitable Less suitable
noise abatement
measures
Determining emission 1 Suitable Less suitable Not suitable
parameters of reference
sound sources
Acoustic planning tasks 1 Suitable, Suitable Less suitable

but requiring much effort

1 Scope and field of application

This standard is applicable to industrial noise sources such
as equipment, machines, machine components, sub-
assemblies and plant, which are referred to in this standard
as machines. It does not apply to vehicles for transporting
persons and goods on public roads. It is applicable in cer-
tain circumstances to industrial noise sources constituting
a unit together with a vehicle.

This standard established the basis for determining the
noise (noise emission, airborne noise emission) radiated by
machines direct to the surrounding air by standard
methods, so that the results are comparable (see Supple-
ment 2 of DIN 45635 for explanations relating to the noise
emission parameters).

Noise measurements on machines may serve various pur-
poses (see table 1c¢), e.g. comparison of the noise emission
of machines of identical or differing family, comparison with
specified emission values (e.g. limiting values, labelled
values or agreed values), implementation of noise abate-

ment measures or estimation of noise immission (see Sup-
plement 2 of DIN 45 635).

The principal noise emission parameter is the sound power
level. The sound power level of 2 machine is a measure of
the sound power radiated by the machine; for this purpose,
the sound power is the sound energy passing in unit time
through a surface enveloping the machine. The sound
energy related to 1sis designated as the sound power of an
isolated noise event (see subclauses 3.1.4 and 7.2).

This standard describes the basic method for determining
the sound power level of amachine with the aid of the envel-
oping surface method. Other basic methods (reverberation
room method, in-duct method) are described in DIN 45635
Part 2 and Part 3 (at present at the stage of draft) and in
DIN 45635 Part 9 (at present at the stage of draft). In the envel-
oping surface method, measuring points are located on the
enveloping surface (measurement surface) and the sound
pressure levels are measured at these points where the radiat-
ed sound power passes through. From these sound pres-
sure levels with the necessary corrections made (pri-
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marily for mathematically eliminating the influence of back-
ground noise and.reflections from the environment) and
from the area of the measurement surface the sound power
level is calculated. For determining partial sound power
levels (by means of parts of the enveloping surface) this
standard shall be applied as appropriate (see also Appen-
dix F and if necessary DIN 45635 Part 9, at present at the
stage of draft).

In addition to the enveloping surface method for determin-
ing the sound power level, this standard also describes
methods of determining further noise emission parameters
(emission value related to operator’s position, impulsive
noise content, noise spectrum and others) (see table 1c).

The measurement method is divided into three grades,
according to accuracy. Of these grades of accuracy, grade 2
will be the one normally applicable. If the test conditions
are too unfavourable for it, grade 3 accuracy shall be
applied. Under exceptionally favourable conditions, as in
laboratories, grade 1 accuracy may be adopted for maxi-
mum accuracy. Table 1 gives a survey of the features and
criteria of the three grades of accuracy. Reference is
made to this each time in the relevant subclauses of this
standard.

The grades of accuracy and the information on the preci-
sion of the method (see clause 8) relate in this standard to
the determining of the sound power level. For other noise
emission parameters the grade indicated is only for guid-
ance.

When selecting the grade of accuracy consideration should
be given not only to the acoustic conditions, but also to the
dispersion of the noise emission of the machine (e.g. when
reproducing the operating conditions). If this dispersion is
so great that the uncertainty of the test results (see clause
8) significantly depends on it, it may be desirable to lower
the demands made on the acoustic test conditions accord-
ingly, because of their diminished influence on the uncer-
tainty of the test results, in otherwords to choose the lower-
accuracy grade. As an alternative to this, the Part of
DIN 45635 dealing with an individual family of machines
may specify that instead of one measurement severalmeas-
urements shall be made in order to reduce the uncertainty
of the final result (see subclause 8.2).

A given grade of accuracy is deemed to be complied with if
the requirements for this grade or for a higher grade of
accuracy are met.

Since this standard lays down the general acoustic prin-
ciples for noise emission measurement on machines of dif-
ferent families in the context of a basic method without,
however, being able to concern itself with the conditions
applicable to the individual family of machines (in particular
the operating conditions) provisions relating to this are spe-
cified in the Parts (multi-digit Parts) of DIN 45 635 dealing
with the individual families of machines which, however, are
not intended to be contradictory to this standard. Where
such a Partdoes not (yet) exist, the direct application of this
standard is possible in cases in-which the basic principles of
this standard, particularly with regard to clause 5, are suffi-
cient for obtaining results fulfilling the purpose of the meas-
urement concerned.

Parts of this standard series dealing with the individual fami-
lies of machines generally give details on the following
points, whilst relevant clauses of the present standard are
simply referred to (the exception being the verbatim quot-
ing of an international standard dealing with an individual
family of machines):

— the grade(s) of accuracy specified for the individual fam-
ily of machines with regard to the method of measure-
ment used and the acoustical characteristics of the
machines;
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— noise emission parameters to be determined addition-
ally to the A-weighted sound power level;

— specifications relating to the individual family of
machines regarding scope and field of application,
object under test, mounting and operating conditions,
arrangement of measuring points, precision of method,
test report, report on resuits. )

Appendix E makes it possible to specify, for the individual

family of machines, simple test methods for |nspect|on pur-

poses.

2 Designation

The method shall be designated giving the grade of accu-
racy used. The designation shall include the term “noise
measurement”, the DIN number and the grade of accuracy
(KL) used, 1,2 or 3.

Example:

The method of noise measurement as specifiedin this stand-

ard (01) for grade 2 accuracy (KL 2) shall be designated:
Noise measurement DIN 45635 — 01 — KL 2

In Parts of DIN 45 635 dealing with the individual families of
machines the number of grades of accuracy may be re-
stricted.

The designation in these Parts is specified accordingly. If,.
however, such Parts allow the use of several basic methods
(e.g. reverberation room method as specified in DIN 45635
Part 2), the Part number XX is followed by the number of the
Part of the basic standard applied (example: noise meas-
urement DIN 45635 — XX —01—KL 2).If the noise measure-
ment can only be uniquely defined by quoting the relevant
appendix of the specialized standard, the capital letter sym-
bol (e.g.B) denoting the appendix shall be additionally quot-
ed behind the Part number XX (example: noise measure-
ment DIN 45635 — XX — B — KL 3).

3 Terminology, quantities
See Appendix | for a survey of the principal symbols used.

3.1 Sound pressure level L,

3.1.1 Thesound pressure level L, is given by the equation
p? P

L,=10lg— dB=20lg—dB 1)

Po Do

where

D is the sound pressure;

Po = 20 pPa is the reference sound pressure.

3.1.2 The frequency weighting or width of a restricted fre-

quency band and the time weighting (S, F or |, see

DIN IEC 651) shall be stated, for example, as follows:

— A-weighted sound pressure level: Lpa;

— octave band sound pressure level: Lpoct;

— one-third octave band sound pressure level: Ly, oct;

— A-weighted sound pressure level measured with time
weighting S: Las (AS-weighted sound pressure level);

— 'A-weighted sound pressure level measured with time
weighting I: Lpa; (Al-weighted sound pressure level, A-
weighted impulse sound pressure level).

3.1.3 The time-averaged sound pressure level (averaged
over the specified time interval T) as laid downin DIN 45 641
is denoted by the subscript “m” and termed “averaged
level”

1 ; 1 ?p
Lom=10lg|—= § 10%'Lp(") gt |dB=101g |— | —
e T { Tom"

with Ly (¢) in dB.
Example: Loa1m-
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