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Foreword

ISO (the International Organization for Standardization) is
federation of national standards bodies (ISO member bodis

a worldwide
es). The work

of preparing International Standards is normally,carried ouf through ISO

technical committees. Each member body ,interested in
which a technical committee has been established has th
represented on that committee. Interpational organizati
mental and non-governmental, in liaisop-with 1SO, also ta
work. ISO collaborates closely with\the International Ele

B subject for
e right to be
pns, govern-
e part in the
ctrotechnical

Commission (IEC) on all matters of\electrotechnical standdrdization.

Draft International Standards"adopted by the technical co
circulated to the member<bodies for voting. Publication
national Standard requires approval by at least 75% of
bodies casting a vote.

International Standard ISO 8579-1 was prepared jointly
Committees ISO/IC 60, Gears and ISO/TC 43, Acoustics.

ISO 8579 consists of the following parts, under the genera
ance code(for gears:

—PRart 1: Determination of airborne sound power leve
gear units

— Part 2: Determination of mechanical vibrations of gea
acceptance testing

Annexes A, B and C form an integral part of this part of ISQ
D is for information only.

mmittees are
as an lInter-
the member

by Technical

title Accept-

s emitted by

I units during

8579. Annex
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introduction

The gear unit
addition to th

is only part of the total acoustic system which includes, in
b gear unit, the prime mover, driven equipment, gear unit

mounting, foyndation and acoustic environment. Each of these might

affect the mea
unless otherv
ievel of noise
factory is with

The measure

sured level of sound emitted from the gear unit. Therefore,
ise agreed, the gear manufacturer is to ensure that the
emitted from a gear unit under the test conditions in his

in contractually specified or negotiated limits.

ent method specified in this part of ISO 8579 determines

the A-weightgd sound power level of sound radiated over a reflective
surface (for example, in an anechoic room with a reflective floor). Cor-
rection valueq are provided so that the procedure can be applied, within
specified limifs, in factory test areas, commonly used by a manufacturer.

In some instahces it may be necessary to determine sound power levels

in octave or

ne-third-octave bands; procedures are includedfor that

purpose. Howlever, the use of those procedures is to be agreed between

the manufact

rer and purchaser.
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INTERNATIONAL STANDARD

ISO 8579-1:1993(E)

Acceptance code for gears —

Part {1:

Determination of airborne sound power levels emitted by gear

units

1 Sclpe

This pant of ISO 8579 specifies the conditions under
which spund emitted from gear units is determined
in order| to establish a common procedure for com-
parison.

It is applicable to all power transmission.gearing
other than gears for fine mechanisms.

The methods in this part of ISO 8579 are based on
ISO 3744 and I1SO 3746.

NOTE 1 | This part of ISO 8579 does not include a
method using substitution of a reference sound source in
a reverbgration room for, détermining sound power level.
To make|use of this method, see 1SO 3743.

If it is necessaryto)determine sound power levels in
octave ¢r one-third-octave bands, the procedures of
this pant of ISO 8579 should be agreed upon be-
tween njanufacturer and purchaser.

IEC and ISO maintain registers of clirrently valid
International Standards.

ISO 3744:1981, Acoustics — Determination of sound
power levels of noise sources — Engineering meth-
ods for free-field conditions over a reflgcting plane.

IEC 225:1966, Octave, half-octave and| third-octave
band filters intended for the analysis df sounds and
vibrations.

|IEC 651:1979, Sound level meters.

3 Definitions

For the purposes of this part of ISO 8579, the follow-
ing definitions apply.

3.1 background noise: Any sound at|the points of
measurement which does not originate from or is

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 8579. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 8579 are encouraged to investi-
gate the possibility of applying the most recent edi-
tions of the standards indicated below. Members of

not directly emitted by the gear unit.

3.2 band pressure level: The effective sound
pressure level corresponding to the sound energy
contained within the band.

3.3 measurement surface: An imaginary surface
enveloping the gear unit, on which the measurement
points lie. (See 5.4.1)

3.4 measurement-surface area, S: The area, ex-
pressed in square metres, of the measurement sur-
face.
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3.5 measurement-surface quantity, /: The sound
pressure level which relates different measurement-
surface areas:

Lg=10 Iogm( —g?—) dB
[e]

where

Sy=1m?

3.6 nearfield: Zone, the limit of which is defined by

NOTE3 Lya is an A-weighted sound power level, de-
termined in such a manner that the acoustic power level
in each of the bands is obtained with frequency
weighting A.

4 Instrumentation

4.1 Sound level meter

The sound level meter shall comply with the re-
quirements of IEC 651 for a type 1 instrument.

the distance [7, from the geomeltric centre of the
sound source|beyond which the sound pressure de-
creases in proportion to 1/r.

Beyond this Zone, if the distance is doubled, the re-
duction of thg sound pressure level should be 6 dB
with a permigsible deviation of 1 dB. The nearfield
limit depends|upon the frequencies of interest.

3.7 frequency spectrum of the noise: Spectrum
showing the| sound pressure level distribution

throughout th
the spectrum
istics of the a

e frequency range. The appearance of
depends on the bandwidth character-
halyser used.

3.8 sound pressure level, LP: Level defined by

Lp =20 Ig
where
p is th

pres

p
gw(p_o) dB

e measured root-mean-square sound
bure;

P, is the reference sound pressure,jexpressed

n
Po=

he same units as

DO pPal].

p-/ [for air

pressure lev

| reading given by a sound level meter

3.9 A-weigh%ed sound pressure- level, L ,: Sound

complying wi

NOTE2 This

level” or “soun

h IEC 651, with-frequency weighting A.

is often“abbreviated to “weighted sound
d level’lin English-speaking countries.

3.10 sound

P is the measured sound power;

is the reference sound power, expressed in

the same units as P [=1 pW?2].

1) 1 ypPa=10"%N/m’

2) 1pW=10"

12W

The instructions on the use of the equipmelnt shali
be followed to ensure that the intended ddgree of
precision is met.

Any filter used for noise analyses shall comply with
IEC 225. Narrow-band or Fourier-Transformj equip-
ment may also be used.

NOTE 4 Octave or one:third-octave band levels deter-
mined by recombining natrow-band or discrete-filequency
levels may not be accurate.

4.2 Calibration of measuring equipment

The overallacoustical performance of the measur-
ing equipment shall be checked and any specified
adjustments made immediately before 4nd re-
checked immediately after each series of machine
poise measurements.

More detailed calibrations of all the megasuring
equipment shall be carried out at least once every
two years (see 1SO 3744:1981, 5.5).

4.3 Location of instruments and obseryer

Any measuring amplifiers, filters, or observers shall
be positioned to minimize errors due to reflgctions.

5 Test conditions

5.1 Objectives of the test

In principle, only that noise emitted from the gear
unit should be measured. However, equipmgent that
is i i d r i e func-
tion of the gear unit in service (for example pumps,
fans, etc.) shall be included. The type of additional
equipment used and the condition under which it
was operated shall be exactly stated in the test re-
port.

If a gear unit is mounted in a set of machinery in
such a way that the individual level of noise emitted
by the gear unit cannot be measured, and if the level
of noise emitted from the set is not of interest,
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measurement in accordance with other agreed pro-
cedures should be used (such as acoustic intensity,
cross-correlation, or structural vibration measure-
ments).

5.2 Test conditions of the gear unit

For the purposes of this part of ISO 8579, the con-
ditions given in 5.2.1 to 5.2.5 shall apply, unless
otherwise agreed between the gear manufacturer
and the purchaser.

ISO 8579-1:1993(E)

a significant contribution to sound radiation may be
neglected. The measurement surface lies at a dis-
tance d from the enclosing reference parallelepiped
(see figures 1 to 8) and ends at a sound-reflecting
boundary surface of the installation site (for exam-
ple, at the floor or walls).

The distance from the measurement surface to all
other surfaces, such as walls of the room or other
machine panels, shall be at least twice the distance
from the measurement surface to the surface of the
reference parallelepiped. If any part of the

5.2.1 The unit shall be tested at its intended oper-
ating spped or, if intended for variable speed ser-
vice, at the arithmetic mean of its speed range.

5.2.2 The gear unit shall be tested in its intended
direction of rotation or, if reversible, in both di-
rections

5.2.3 Tihe gear unit may be operated with or with-
out load| at the gear manufacturer’s discretion.

5.24 T:lwe test measurements shall be conducted
using the operating lubricating system and the
lubricant viscosity equivalent to the operating vis-
cosity.

5.2.5 Npise measurement shall be conducted when
the madhinery is operating within its design tem-
peraturg range.

5.3 Installation and coupling of the gear unit

The test|set-up and coupling arrangements'can have
a significant influence on the sound._radiation from
gear units.

The geal units should be instalted in such a way that
the influence of the test envitonment, including the
driving machine, loadingdevice, and foundation, will
be minimized to the<{greatest practicable extent.
Some of the measures which can help to achieve
this objgctive are-given in 6.3. Noises radiated from
driving jmachinés)/loading devices or foundations
shall be| regatrded as background noises. If necess-
ary, badkground noises shall be determined in ac-
cordance_wi

Details of test set-up and operating conditions shall
be carefully stated in the test report.

5.4 Measurement surfaces, distances, and
position and number of measurement points

5.41 Measurement surfaces

A reference surface in the shape of a parallelepiped
shall be set out as a hypothetical boundary around
the gear unit. In laying out this boundary, individual
projecting construction features which do not make

measurement surface does not meetf this condition,
that part is disregarded and (othg remaining
measurement surface may be exténded to the cor-
responding wall or panel, provided it|is reflective
(see figure 3).

5.4.2 Measurement distance

In general, the méastrement distance|d is equal to
1 m. A distanceloftless than 1 m may b¢ chosen, but
there is a danger of entering the ne¢arfield zone
where detetmination of sound power i$ not allowed
from simpleé measurements. Measurement from a
very short distance (min. 0,25 m) allow$ comparison
only \between gear units of the samg¢ type which
have been measured in the same way.

Measurement distances other than 1 m shall be
stated in the test report.

5.4.3 Position and number of measurement points

The measurement points may be arragnged in one
of the ways given in 5.4.3.1 to 5.4.3.3.

5.4.3.1 Complete measurement-point grrangement

The measurement points shall be chgsen with re-
gard to the size of the reference parallelepiped and
the arrangements shown in figures 2, 4] 6 and 8. The
number of measurement points shall pe increased
if the horizontal distance between adjacent points
exceeds 2 m or if the difference, in Hecibels, be-
tween the highest and lowest valups of sound
pressure level is greater than the] number of
measurement points. Care shall be taken that the
i paced. The
measurement points shall be so arranged that the
microphone is not placed in air currents from ex-
haust openings or rotating parts.

Figure 6 shows the measurement-point arrangement
for the special case of a gear unit installed in a pit.

5.4.3.2 Simplified measurement-point arrangement

The basic arrangements of measurement points
shown in figures 2, 4, 6 and 8, or even more simple
arrangements, may be sufficient, if it has been es-
tablished by test measurements of the gear unit type
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that the sound field is sufficiently even to the extent

that the sound leve!l determined from the measured

SO HITU iU v rnivaosur vu

values will be equal to or higher than that which
would be determined by a full complement of
measured values.

5.4.3.3 Single-point measurement for acceptance
testing

Because of the cost of sound power testing, a stan-
dard production test for a gear unit may be con-
ducted usin
measurement] This single-point measurement may
only be used When taking account that:

— a single ppint cannot be used to obtain a true
sound power level;

at alifiad
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power determination in accordance

rmination.

The single-pojnt sound pressure method shall only
be used wheh agreed between manufacturer and
purchaser.

5.5 Test room

Gear unit soynd may be measured in accordance
with this part|of ISO 8579 if the influence of réom
acoustic reacfion (reverberation) on the sound field
near the megsurement points is not( more than
3 dB. This requirement is met if the environmental
correction K,|is less than or eqgudal ‘to 3 dB (see
7.1.4) or 3 dB|for each octave (one-third-octave, see
8.1.4). K, lessthan or equal to_8-dB is acceptable for
gear unit measurements. It-is. an intermediate value
between thos¢ of ISO 3744 and 1SO 3746.

When the disfance from’ the measurement surface
to the nearest| flat,surface, including room walls and
other machings.’is. at least twice the measurement
distance, it may-be assumed that the test room is

a) the preselected measurement points;

b) the corresponding points half or twice the dis-
tance from the source (provided that the points
are not in the nearfield).

The room is suitable if the difference between the
two means is at least 5 dB.

Measurements are then correct in accordance with
714 0or 8.14.

[V PP IV SN DI B SNy S /g Avraade N AR 1L

O, then
measurements cannot be corrected in acegrdance
with 7.1.4 because incremental pressures ihcluded
in the measured levels are excessive.ln-such cases,
re(,duurahon Wlll"l Smaller measurement omances
may be tried, free-hanging absarbkers or additional
sound absorption material may. be installed, or a
more suitable room chosen!

6 Procedure for obtaining sound pressure
level data

Before carrying out measurements, review the con-
ditions setoout in clause 5 to establish sugch cor-
rections’as are necessary.

Note that the measurements may be distortefl under
difficult conditions (for example by vibrationp, elec-
trical and magnetic fields, wind or gas streams, ab-
normal temperature).

6.1 Obtaining A-weighted sound pressyre
levels

At each measurement point, observe the| sound
level, L,g, on the sound level meter us|ng the
frequency-weighting characteristic A and the time-
weighting characteristic S. From the observed lev-
els, record the time-averaged level, L 4. The
measurement time for this mean level shquld be
chosen such that the sound level recorded|is rep-
resentative of normal operating conditions.

6.2 Obtaining sound pressure level spelctra

suitable if the interior volume of the room is nearly
numerically equal to, or greater than, the area of the
measurement surface in square metres multiplied
by 100. If the test room does not meet these
volumetric requirements, room suitability may be
determined as follows.

Place a small broad-band noise source at the pos-
ition to be occupied by the geometric centre of the
gear unit under test. Using this noise source, deter-
mine the average sound pressure levels at two sets
of measurement points. These two sets of measure-
ment points are:

Sound pressure level spectra should in general be
made without weighting in frequency bands.
Measurements at each measurement point, in each
octave band frequency range, will be sufficient and
are recommended unless pure tones are present, in
which case third-octave, narrow-band spectra or
Fourier Transform analysis may be necessary.

6.3 Background noise

With only the gear unit and essential auxiliaries (see
5.1) at a standstill, measure background noise levels
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at each measurement point and record them as de-
scribed in 6.1 and 6.2. These levels should prefer-
ably be low enough not to influence measurements
of gear noise. This is assured if A-weighted back-
ground noise levels are lower than levels observed
during the tests by 10 dB or more in each band. If
this is not the case, the measures specified in 6.3.1
to 6.3.4 might help to reduce background noise.

6.31 Move as many of the background noise

ISO 8579-1:1993(E)

Table 1 — Measurement-surface quantity,
(relative to the measurement-surface area;
Se=1m’

sources |as possible out of the test area, or as far
away as|safety (because of extended shafts) and the
area will allow.

6.3.2 Bhckground noise sources can, if practicable,
be acoustically screened. Possible reflection of gear
noise frgm screens shall be considered.

6.3.3 Slibject to agreement, operating conditions
might be¢ altered to avoid, for example, structural
resonanges in the test area.

6.3.4 If{the above measures do not sufficiently re-
duce bagkground noise, a correction shall be made
in accordance with 7.1.2 when background levels
are between 3 dB and 9 dB below the levels<ob-
served ih accordance with 6.1 and 6.2.

6.4 Cdlcuiation of S and Lg

The mepsurement-surface ,area, S, in square me-
tres, is given by

S = 4(ab + ac + be)
S = 9(2ab + ac+'bc)
S = 4ab

S = 4(2ab-+ ac + bc)

(see figure 2)
(see figure 4)
(see figure 6)
(see figure 8)

Measurement-surface Measurement-surface
area quantity
s Lg
m?2 dB
0,63 -2
0,8 -1
1
1,25 B
1,6 +2
2 +3
2,5 +14
3,2 +15
4 +16
5 +17
6,3 +|8
8 +19
10 + 10
12,5 + 1
16 + 12
20 + 13
25 + 14
32 + 15
40 + 16
50 + 117
63 + 18
80 + 119
100 + RO
125 + p1
160 + p2
200 + 3
250 + R4
320 + B5
400 + P6
500 + R7
630 + P8
7 Determination of A-weighted [sound
power level
7.1 Determination of the mean surface sound
pressure level, [,

The mean surface sound pressure level, L ., shall
be determined in accordance with 7.1.1 to 9.1.3 from

The measurement-surface quantity Lg is given by

~o

where §, is the reference surface area (= 1 mz).

Table 1 gives values of Lg for various values of S.

Only an approximate value of the measurement-
surface area need be determined since an error of
— 20 % to + 25 % will only result in a measurement-
surface value change of 1 dB.

values of sound pressure measured at the
measurement surface.

7.1.1 Time-averaged values

Values obtained in accordance with 6.1 and 6.2 are
time-averaged values.

7.1.2 Corrections for background noise

If background noise is to be taken into account, cor-
rection values K, at each measurement point i
which depend on the difference, in decibels, be-
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and background noise measurements, shal
taken from table 2.

tween measurements in accordance with 6.1 and 6.2
A P 1 L
S S I D

If the difference is less than 3 dB at any point, the
sound pressure level so corrected is not accurate.

Table 2 — Correction values, X, for background
noise

Difference between the
values obtained in

Correction values, K, to
be subtracted from values

where
K is the K; correction at each point if
necessary;
Loasmi is the time-averaged sound level at

measurement point i (see 6.1).

If the difference exceeds 6 dB(A), the mean of each
individual sound pressure level shall be determined
on the energy basis. L., is then given by

n

4 T

T o

7.1.3 Mean surface sound pressure level, L,

The mean surface sound pressure level, L., shall
be calculated|from all the time-averaged values de-
termined at ajl measurement points, and corrected
if necessary {n accordance with 7.1.2. If the differ-
ence betweer) the highest and lowest values does
not exceed 6 {iB, the arithmetic mean may be used:

n
Z(LpASmi - Ky

3|

with 6 -+—amd— T obtaimet-imaccordance — s =K HO
accordance6 v e Toam = 101001 5 L‘,U 7 oI5
. . i=1
df dB
3 3
4td5 7.1.4 Determination of the envitohmental cofrection
to 2
atda factor, KX,

The effect of the acoustic-reaction of the tgst area
on the surface sound, préssure levels deternjined in
accordance with 7.8 is mainly dependent|on the
absorption chardeteristics of the test room [and on
the quotient of\its volume, V, to the measyrement
surface, S.

The acoustic reaction (0 dB to 3 dB) can He dealt
with,2by subtracting an integer number cofrection
factor; K,, from the mean surface sound pfessure
leyel. The correction factor can be determ|ned di-

L,,Am = rectly using a reference sound sourcp (see
i=1 annex C) or table 3.
Table 3 — Environmental correction factor, X,
K,, for usual machine and testing room, dependent on the measurement surface
dB
Room furnishings and
fittingd Quotient room volume by measurement surface area')
4N
25 32,80/ 50 63 80 100 125 160 200 250 320 400 500 630 80Q 1000

[ [ [ [ I | I T I ] I I I
A: Room with
strongly refletting _ _ _ _ _
walls (e.g. tilgs, flat Ky =3 K,=2 Ky =1 K,=0

te ter

concrete or plaster) | | | | | | | | I |

| | | I 1 | I I I i
B: Room withput fea-
tures given under A — K,=3 K, =12 K, =1 K, =
or C.

| | | | | | | | | |

[ | | | | | | | | |
C: Room with weakly
reflecting surface _ _ _ _
with some sound- - Ky =3 Ky =2 K=1 K, =0
absorbing areas
NOTE — This table helps estimate K, without frequent recourse to sound-source measurements (see 5.5 and annex C).
The qualification test by direct measurement is, however, essential in cases where application of this table raises doubts
or gives correction values greater than 3 dB (zones indicated with a dash).
1) The measurement-surface area, S (m2), room characteristics and volume, V (m3), are known.
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7.1.5 Calculation of the corrected mean sound
pressure level, L,

If necessary, the correction factor K, shall be used
to calculate the corrected mean sound pressure
level, L

LpAf = LpAm

_K2

7.2 Calculation of the A-weighted sound
power [evel, 7,4

The A-weighted sound power level is usually ap-
proximated as the sum of the corrected mean

pressur¢ level L, and the measurement-surface
quantity|Lg in accordance with 6.4:

L= Loa + Lg

7.3 Measurement uncertainty

Becausg of the characteristic tolerances of instru-
ments, fisturbances during measurement and un-
certainties inherent in the above correction
procedufes, the measurement uncertainty for the
sound ppwer determination is + 2 dB.

NOTE 5 | If the distribution is normal and the standard
deviatior], s, is equal to 1 dB, then in 70 % of all cases
uncertairjties will be less than + 1 dB, and in 95 % of all
cases unfertainties will be less than 4+ 2 dB.

8 Evaluation of octave and
one-third-octave sound power

NOTE 6 | Everything considered for “octave” may be
applied tp “one-third-octave”.

8.1 Dsgtermination of the-octave (and
one-third-octave) band-mean surface sound
pressure level, Lo {1/ o01)

The mean surface sound pressure level, L
(14/3_oct , shall<be determined in each octave (one-
third-ocfave) band (125 Hz to 8 kHz) from values of
the octavé{one-third-octave) band pressure level at
each po -

8.1.1 Time-averaged values
See 7.1.1.

8.1.2 Correction for background noise in octave
and one-third-octave bands

If background noise is to be taken into account, cor-
rection values, K, ., for each octave (one-third-
octave) band and at each point, which depend on the
difference, in decibels, in each octave (one-third-
octave) band, shall be taken from table 2.

ISO 8579-1:1993(E)

If the difference is less than 3 dB at any point in an
octave (one-third-octave) band, the sound pressure
level in that octave (one-third-octave) band is not
accurate.

8.1.3 Mean surface sound pressure level for octave
(one-third-octave) evaluation

The mean surface sound pressure level, L
(Lij.00t). for each octave (one-third-octave) band
i veraged val-
ues determined at all measurement pgints and cor-

rected separately for background(noisg.

values does not exceed 6.dB in any |octave (one-
third-octave) band, thej.arithmetic mjean may be
used.

If the difference between the highesL and lowest

If this difference_éxceeds 6 dB, the me¢an of the in-
dividual sound¢pressure levels for tHe band con-
sidered is to be)determined on the enelgy basis (see
7.1.3).

8.1.4 .\Determination of the environmenftal correction
factor, K; ..

The factor for each octave (one-third-octave) band
shall be determined by using a refgrence sound
source (see annex C) or method A in table3
(K2,oct = Kz)

8.1.5 Calculation of corrected mean ogrtave
(one-third-octave) band pressure levels|, L

Factors determined in accordance with 8.1.4 shall
be used to calculate the corrected meah octave (and
one-third-octave) band pressure:

Loct,c = Loct - K2,oct

8.2 Calculation of octave and one-third-octave
band power levels, L,

The octave (one-third-octave) band [power level,

ser— sum of the corrected mean octave
(one-third-octave) band pressure level, L,y ., and
the measurement-surface quantity, Lg:

LW,oct = Loct,c + LS

8.3 Octave and one-third-octave power level
measurement uncertainty

Band levels determined in accordance with this part
of 1SO 8579 shall lie within the confidence limits de-
termined by the standard deviations given in
table 4.
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Table 4 — Standard deviations of the measurement

uncertainty

9.6 Test measurements and results

9.6.1 A-weighted measurements and results shall

-third- include:
Octave band One-third-octave Standard
centre band centre deviati .
frequencies frequencies eviation, § a) the A-weighted sound pressure level, L, gy
Hz Hz dB {6.1), at each measurement point;
125 100 to 160 3 b) the background noise level and _correctlon fac-
250 to 500 200 to 630 2 tors, K,, at each measurement point (7.1.2);
1000 to 4 000 800 to 5 000 1,5 c) the mean value of sound pressure level, L,
8 000 6 300 to 10 000 25 calculated from L_,... and K, at each measure-
ment point (7.1.3);
NOTE 7  If thg distribution is normal and the standard d) the environmental correction factor()Kj, applied
deviation is eqyal to s, then in 70 % of all cases uncer- (7.1.4);
tainties will be|less than + 15 and in 95 % of all cases .
uncertainties will be less than + 2s. e) the measurement-surface quantity, Lg,| corre-
sponding to the measurement-surface gfrea, S,
adopted (6.4);
9 Test report pted (8.4)
f) the sound power level( Dy (7.2);
The test repoft shall include the information speci- g) any measurements\at further chosen goint(s),

fiedin91to0 9

6.

9.1 Type and definition of gear unit

The manufact
unit investigat

9.2 Operati

The test opers

urer, type and definition of the gear
ed (see 5.1).

hg data

ting data conditions for setting up and

running the ggar unit.

Special attent
from the cond

on shall be drawn to any deviations
tions specified in 5.2.

9.3 Description of arrangement

Description, if

measurement

cluding dimensional §ketch of the test

points, distanee) of measurement

room, arrang'[ement of the gear unit, position of

points from t
vidual measu

e gear unit siiufaces, data from indi-
ement pointsiin accordance with 5.2.

9.4 Measuring equipment

A list of the

measuring equipment used, by make

which have been~made, if requested, ar¢ to be
reported precisely.

9.6.2 Octave {or one-third-octave) band measure-

ments and results shall inciude:

a)

b)

d)

e)

9)

the~‘octave (or one-third-octave) band| sound
pressure level, L,y (Lyjz.00). at each measure-
ment point (6.2);

the background noise levels and correctjon fac-
tors, K,, at each measurement point, and jn each
octave (or one-third-octave) band;

the mean value of sound pressure levels,|L ., in
each octave (or one-third-octave) band|and at
each measurement point, calculated using L.y

and K, (8.1.3);

the environmental correction factor, K{,..
each octave (or one-third-octave) band (8/1.4);

for

the measurement-surface quantity, Lg,| corre-
sponding to the measurement-surface grea, S,
adopted (6.4);

the sound power level, Ly, ., in each ocfave (or
one-third-octave) band (8.2 and 8.3);

unless separately measured, the A-weighted

and type.

9.5 Description of noise

Characteristics of the noise, in particular any dis-

tinctly percep
content, etc.

tible individual tones, surges, pulse

h)

sound powet :cvc:, LWA' calewtated-onthe energy
basis (see 7.1.3) from the A-weighted sound
power levels, Ly . in each octave (or one-
third-octave) band (see annex A);

any measurements at further chosen point(s),
which may have been made, if requested, and
reported precisely.
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Figure 1 — Example-of-machinery mounted on the floor or by a wall
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Figure 2 — Measurement-point arrangement for figure 1
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Figure 3 — Example of machinery mounted on the Figure 4 — Measurement-point arrangemeint for
floor or near to a wall figure 3

.
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Figure 5 — Example of machinery mounted in a pit with hard sound-reflecting walls
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Figure 6 — Measurement-point arrangement for figure 5
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Figure 7 — Example of machinery mounted at a considerable distance from a sound-reflecting surface
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(normative)

ISO 8579-1:1993(E)

Procedures for calculating A-weighted sound pressure or power levels from octave

or one-third-octave band spectra

A1 dalculate the mean A-weighted sound press-
ure level, L,, from
jmax
La |- 10 log oy 10°" (Feets +6) g
j=1
where |C; is the relative A-weighted correction, in
decibelp, in the j octave or one-third-octave band
(see A.p and A.3).
NOTE 8| The same formula may be used for sound
power level, using Ly, for Ly and Ly, o for L.
A.2 Fpr calculations with octave band data
(/imax = [), values of C; are given in table A.1.
Table A.1 — Octave band data
Octave band centre
7 frequency G
Hz
( 125 16,1
P 250 — 8,6
B 500 —3,2
7 1 000 0
b 2 000 +172
5 4000 +1
y 8 000 -1

A.3 For calculations with one-third
data (jnay = 21), values of C; are given

-octave band

in table A.2.

Table A.2 — One-third-octave band data

One-third-octave
. band centre c
J frequency 7
Hz

1 100 - 19,1
2 125 — 16,1
3 160 - 13,4
4 200 - 10,9
5 250 — 8,6
6 315 — 6,6
7 400 —48
8 500 —-3,2
9 630 -19
10 800 —-0,8
11 1 000 0

12 1 250 + 0,6
13 1 600 +1

14 2 000 +1,2
15 2 500 +1,3
16 3150 + 1,2
17 4 000 +1

18 5 000 +0,5
19 6 300 — 0,1
20 8 000 —-1.1
21 10 000 —25

13
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B.1

unit sound acceptance

Normally one

plied to gearn

ameter:
a) the sound

b) the sound
measurem

c) the sound
points.

Practicable measurement applications

Characteristic parameters for gear

esponse meter operating
[ 1.

Moge

SOUNa

measurements in the fast r
- - . -1 -
L L ) I

O

of the following characteristics is ap-
units as a sound acceptance par-
power level, Ly,;

pressure level, L ,, together with the
gnt distance;

spectra at desighated measurement

B.2 Assignment of practical acceptance

criteria

B.2.1

In mogt cases of gear units of similar type,

operating undler the same conditions, when the

measurement
for acceptanc
ment surface

B.2.2 When

quantity is within 2 dB it is sufficient
e to compare directly their meastire=
sound pressure levels.

the conditions of B.2.1 afe)not met,

acceptance should be made on sound(power levels.

B.2.3 The in

machinery m4

rived from A
ments made

luence of noise at'werking areas near
y be assigned-acceptance levels de-
tweighted sound pressure measure-
in those(>areas. These may be

complemented by A-weighted sound pressure level

14

For evaluation of expected sound around(a,ge¢ar unit
at a particular point, it may be necessary to provide

a statement of sound power level with infoymation

L SVV

on directional characteristics of thessound spgctrum.

NOTE S For evaluation of the-sound level at a dpecified
distance, the pattern of spreading of sound over the radi-
ation paths of the site of installation must be known. This
pattern can be determined-at the site by taking measure-
ments at two distances,d; and 24,.

If people work{near the machines, room influence
on these areas can be determined by additipnal in-
dependent measurements at the work statiops. The
results of'these measurements shall not be Used for
evaluating the mean level of sound emitted| by the
machines unless the measurement points lid on the
measurement surface.

B.2.4 In general, solutions to problems of noise
reduction require knowledge of the noise spgctrum.

NOTE 10  For this purpose, more detailed njeasure-
ments such as structure-borne noise and measufements
under various operating conditions may be necespary.

B.3 Other methods of sound power
determination

Other methods, such as sound-intensity me¢asure-
ments, may be used for acceptance if the mdthod is
agreed upon between the manufacturer apd pur-
chaser.
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Determination of the environmental correction K, for acoustic reaction in a test room
with the aid of a reference sound source

CA

The refe
radiating
range of

Reference sound source

broad-band sound covering the frequency
interest without significant directivity or

pure-tong content.

Constang
sound p
sponse N

y of level can be deemed adequate if the
ressure level measured in the slow re-
node at a fixed position does not vary by

more thap 0,5 dB in one hour.

The nea
shall be
interest.

NOTE 11

extensive
able and
able; for

field zone of the reference sound source
known over the entire frequency range of

In general, smaller sound sources have less
nearfield zones. Small fans driven at high‘vari-
tontrolled rotational speeds are especially suit-
example, the motor and fan assembly of a

vacuum cleaner.

C.2—Determination of X, and _|
measurements

The reference sound source shall be ing
test room at the position to bgroccupied
metric centre of the gear, Unit, the noise
to be measured. For alirmieasurement p
for measuring gear~unit noise, the s
level, Ly, and octave’band power leve
quency bands of.interest shall be deter
cordance with €lauses 7 and 8.

The determihation of sound power leve
referencel sound source shall be repe
other ~set of measurement points ne
source but remaining outside the near
issrecommended that for this purpose
measurement distance be at least halve
of the second determination of sound
shall be designated Ly,.

The correction value, K,, for unfilter
sound power levels, is then calculated
ference in sound power determinations:

Kz = LWI - LW2

talled in the
by the geo-
of which is
bints chosen
bund power
s for all fre-

mined in ac-

, Ly, of the
ated for an-
rer to the
ield zone. It
the original
d. The result
power level

ed or band
from the dif-

15


https://standardsiso.com/api/?name=10d012638006198a82bb9e0464ac19ac

