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Acoustics — Determination of sound insulation

perf nrmances of enclosures —

Part|2:

Measurements in situ (for acceptance and verification

purppses)

1 Scope

This part of ISO 11546 specifies in situ methods for
the detg¢rmination of the sound insulation perform-
ance (ingertion loss) of machine enclosures.

It appliep to a total enclosure only and not to.the in-
dividual panels from which the enclosure issmdde.

NOTES

1 Sound insulation for enclosure panegls such as wall el
ements, | doors, windows, silencers, etc. should be
measuredl in accordance with otherjrelevant standards.

2 Relat¢d standards concern noise-attenuation measure-
ments [of enclosures,\under laboratory conditions
(ISO 11546-1) and cahins. (ISO 11957).

The megsuremient methods specified in this part of
ISO 11506 dretbased on International Standards in the
series |S@3740, ISO 9614 and ISO 11200 (see

2 Normative references

The following standards contain provis

jons which,

through reference in this text, constitufe provisions

of this part of ISO 11546. At the time o
the editions indicated were valid. All s

publication,
andards are

subject to revision, and parties to agreefnents based

on this part of ISO 11546 are encouragsd
gate the possibility of applying the mos
tions of the standards indicated below.
[EC and ISO maintain registers of cu
International Standards.

ISO 140-6:1978, Acoustics — Measurem
insulation in buildings and of building
Part 6: Laboratory measurements of ir
insulation of floors.

ISO 717-1:—", Acoustics — Rating of
lation in buildings and of building elemen
Airborne sound insulation.

d to investi-
t recent edi-
Members of
rrently valid

ent of sound
elements —
npact sound

sound insu-
ts — Part 1:

table 1). Depending on the method chosen, the sound
insulation performance (insertion loss) of the enclos-
ure is determined in terms of the reduction of sound
power level or sound pressure level. Methods are
given for measurements where the enclosure sur-
rounds the actual sound source (machine). When
these methods are not practicable, alternative
measurements can be performed with an artificial
sound source. Such methods are also described in
this part of ISO 11546.

ISO 3743-1:1994, Acoustics —
sound power levels of noise sources —
methods for small, movable sources in

Determination of

Engineering
reverberant

fields — Part 1: Comparison method for hard-walled

test rooms.

ISO 3744:1994, Acoustics — Determination of sound
power levels of noise sources using sound pressure
— Engineering method in an essentially free field over

a reflecting plane.

1) To be published. (Revision of ISO 717-1:1982 and ISO 717-3:1982)
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ISO 3746:1995, Acoustics — Determination of sound
power levels of noise sources using sound pressure
— Survey method using an enveloping measurement

surface over

a reflecting plane.

ISO 3747:1987, Acoustics — Determination of sound
power levels of noise sources — Survey method us-
ing a reference sound source.

ISO 4871:—2, Acoustics — Declaration and verifica-
tion of noise__emission values of machinery and

© SO

3.1 A-weighting: Frequency weighting as defined
in IEC 651.

3.2 enclosure: A structure enveloping a noise
source (machine), designed to protect the environ-
ment from this noise source (machine).

NOTE 3  An enclosure can be, for example, a freestanding
structure terminated on the floor or a structure more or less
fixed to the machine. (Concerning enclosures fixed to the
machine, see clause 4.)

equipment.

ISO 9614-1:1
sound powe
tensity — Pa

ISO 9614-2:-
power levels
— Part 2: M

ISO 112011
chinery and
sound press
specified po
sentially freg

ISO 11202:1
chinery and
sound press
specified po

ISO 11204:1
chinery and
sound press
specified p
mental corre

993, Acoustics — Determination of
I levels of noise sources using sound in-
rt 1. Measurement at discrete points.

-3, Acoustics — Determination of sound
of noise sources using sound intensity
easurement by scanning.

D95, Acoustics — Noise emitted by ma-
pquipment — Measurement of emission
ire levels at a work station and at other
bitions — Engineering method in an es-
field over a reflecting plane.

DO5, Acoustics — Noise emitted by ma-
pquipment — Measurement of emission
Lire levels at a work station and at other
bitions — Survey method in situ.

095, Acoustics — Noise emitted by ma-
equipment — Measurement of emission
ire levels at a work station and at other
psitions — Method requiring environ-
ctions.

[EC 651:1979, Sound level meters:
IEC 804:198%, Integrating-averaging sound level
meters.

IEC 942:1988, Sound calibrators.

IEC 1260:—

)_~Electroacoustics — QOctave-band _and

3.3 sound pressure level, L Ten timés)the logar-
ithm to the base 10 of the ratio of the.squarg of the
sound pressure of a sound to the &guare of|the ref-
erence sound pressure. Sound (pressure leyels are
expressed in decibels. The reference sound pressure
is 20 pPa (2 x 107 ° Pa).

3.4 average sound pressure level, Ep: Meam-square
of the sound pressure levels:

_ 0L, 0,1L,, 0.1L,
Lp=1OIg(1O +10 n+...+10 )dB
where Ly Ly, ..., L, are the sound pressurg levels,

in decibels, to be averaged.

35 sound power level, L,: Ten times the Iggarithm
to the base 10 of the ratio of a given sound gower to
the reference sound power. It is expressed|in deci-
bels. The reference sound power is 1 pW (10 "2 W).

3.6 average sound power level, L,: Meaf-square
of the sound power levels:

_ 0,1Ly, 0,1Ly, 0,1
LW:1OIg(1O + 10 n+...+10

)dB

where Ly, Ly, ..., Ly, are the sound power lpvels, in
decibels, to be averaged.

3.7 sound power insulation, D,: Reduftion in
sound power level obtained due to the enclosure
(octave bands or one-third-octave bands). It is ex-
pressed in decibels.

fractional-octave-band filters.

3 Definitions

For the purposes of this part of ISO 115486, the fol-

lowing defini

tions apply.

2) To be published. (Revision of ISO 4871:1984)
3) To be published.
4) To be published. (Revision of IEC 225:1966)

3.8 A-weighted sound power insulation, D,:
Reduction in the A-weighted sound power level ob-
tained due to the enclosure for the actual sound
source spectrum. It is expressed in decibels.

3.9 sound pressure insulation, D,: Reduction in the
sound pressure level at a specified position due to the
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enclosure (octave bands or one-third-octave bands). It
is expressed in decibels.

3.10 A-weighted sound pressure insulation, D,
Reduction in A-weighted sound pressure level at a
specified position due to the enclosure for the actual
sound source spectrum. It is expressed in decibels.

3.11 estimated noise insulation due to the en-
closure, Dy, . or D, Calculated reduction in A-
weighted sound power or sound pressure level

ISO 11546-2:1995(E)

In some specific cases, an artificial sound source can
be used instead of the sound source, for which the
enclosure is intended. This method may, for example,
be used in cases where the actual sound source
(machine) cannot work without auxiliary equipment
with a high noise level. Furthermore, an artificial
sound source may be used in cases where it is im-
possible to achieve identical operating conditions for
the machine during measurements with and without

an enclosure, respectively.

obtainegfromT Dy, or D, TEa@sUred T accoTdance with
this par{ of ISO 11546, and a specific noise spectrum.
(See anpex C.) It is expressed in decibels.

3.12 weighted sound power insulation, Dy .:
Single-number value determined in accordance with
the method stated in ISO 717-1 except that the sound
reductign index is replaced by the sound power insu-
lation, Iy It is expressed in decibels.

3.13 fill ratio, ¢: Ratio of the volume of the source
in an erclosure to the interior volume of that enclos-
ure.

In case$ where the shape of the source complicates
calculatfon of the source volume, the volume of a
referen¢e box determined in accordance with
ISO 3744 or ISO 3746 can be used.

3.14 l¢ak ratio, 0: Ratio between the area of all
openings of the enclosure and the total interiorusur-
face arda of the enclosure (including openings);

NOTES
4 Operlings provided with sufficiently® efficient sound-
attenuating silencers are not regardedjas openings with re-

spect to[the leak ratio.

5 The feciprocal value of thevleak ratio is designated the
seal ratig, ¥ (¥ = 1/6).

4 Chpice ofimeasurement method

Accuratg values of the sound insulation performance
of an enhelosure can only be obtained when the

The Teak ratio of an enclosure measured |
with this part of ISO 11546 with an\af]
source should be small (8 preferably le
and the interior surfaces of the)enclosu
sound absorbing.

NOTE 7 The more the "enclosure deviatd
ideal conditions regarding* leak ratio and a
more there is a need.to_take measurements U
sound source.

In cases_Wwhere a single-number valu
based on\measurements carried out with
sound.source method, the weighted so(
sulation, Dy, ,,, is the preferred quantity (
3712). The weighted sound power ins
practicable single-number value to be usdg
comparison of different enclosures. H
quantity must not be taken as a genera
the sound insulation performance of th
as the performance in actual situations
pends on the spectrum of the actual noi

This part of ISO 11546 is intended for
with a relevant International Standard f
mination of sound power level or medq
sound pressure level. The applicability of
methods described is summarized in t
annex C.

The requirement concerning the maximu
the enclosure, as given by the relevant
Standard selected from table 1, shall be 1

If the actual noise spectrum is known ¢

h accordance
tificial sound
55 than 2 %)
re should be

s from these
psorption, the
sing the actual

P is wanted
the artificial
nd power in-
ee definition
ulation is a
d for a rough
bwever, this
measure of
e enclosure,
strongly de-
5e.

use together
br the deter-
surement of
the different
hble 1 and in

m volume of
International
ulfilled.

r can be as-

measurements take place with the actual sound
source for which the enclosure is designed. Thus,
whenever practicable, methods using the real source
shall be used. If the enclosure is fixed or otherwise
connected to the sound source, the sound insulation
performance can only be determined with the actual
sound source.

NOTE 6 The result of an in situ measurement depends
on the enclosure construction and the workmanship when
installed.

sumed, the reduction in A-weighted noise level due
to the enclosure can be estimated according to the

method given in annex D.

NOTE 8 Measurement data obtained usi

ng the actual

sound source are not necessarily comparable with data ob-
tained using an artificial sound source. In cases where the

actual sound source

is connected to the enclosure,

structure-borne sound may influence the measurement re-

sult.
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Table 1 — Applicability of the different test methods

Test method Test environment International Symbol?) Sub-
Standard clause
Hard-walled test room ISO 3743-1 Dy, Dy
Outdoors or in large room ISO 3744 Dy, Dy
No special test environment ISO 3746 Dy 6.1
No special test environment SO 3747 Dy D, 02
Actual sound|source No special test environment :38 gglj; Dy, Dy
Eziggl)erld over a reflecting plane; indoor or 1SO 11201 DD,
No special test environment ISO 11202 Doa
Outdoors or in large room ISO 11204 D,, D,
Hard-walled test room ISO 37431 Dy, Dy, ,
Outdoors or in large room 1SO)3744 Dy, Dy, ,
No special test environment ISO 3747 Dy, Dy,
7.1
Artificial soungl source No special test environment :28 gglj; Dy, Dy, ;g
gﬁ(ej(;‘;?ld over reflecting plane; inde@ror 1SO 11201 D,
Outdoors or in large room ISO 11204 D,
1) Notation pccording to clause 3.

5 Instrumentation

The instrumgntation systef,) including the micro-
phones and dables, shall.méeet the requirements for
a type 1 instrhment as{Specified in IEC 651 or, in the
case of integfating-averaging sound level meters, the
requirements|forda \type 1 instrument as specified in
IEC 804.

NOTES

10 An equivalent verification method which hds been
proved to be capable of checking the stability| of the
measurement system may be used.

11 For measurements carried out in accordan¢e with
ISO 3746, I1SO 11202 and ISO 11204 (survey), type 2 in-
struments are acceptable.

NOTE 9 Generally, an integrating-averaging sound level
meter is preferred.

For measurements in octave or one-third-octave
bands, the instrumentation system shall meet the re-
quirements for a type 1 filter as specified in IEC 1260.

Before and after each series of measurements, the
calibration of the entire measuring system shall be
verified using an acoustical calibrator with an accuracy
of + 0,3 dB (type 1 in accordance with |[EC 942).

6 Test methods applicable to enclosures
with the actual sound source

6.1 General

6.1.1 When applying the actual sound source
method, the maximum permissible volume of the en-
closure is given by the relevant International Standard,
selected from table 1.
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6.1.2 The operating conditions of the actual sound
source shall be representative of normal use and shall
not change between the measurements made with
and without the enclosure. If a special test code ex-
ists for the actual sound source, the operating con-
ditions specified in such a test code shall be used.

6.1.3 If the enclosure includes active elements (e.qg.
fans), these elements shall be in operation during the
measurements. If the active elements are not in-

ISO 11546-2:1995(E)

Ly, - is the A-weighted sound power level, in
decibels, measured or calculated in ac-
cordance with the relevant International
Standard.

The frequency range shall at least cover the range
100 Hz to 5 000 Hz for one-third-octave bands and
125 Hz to 4 000 Hz for octave bands.

NOTE 13  Frequency ranges of 50 Hz to 10 000 Hz for
one-third-octave bands and 63 Hz to 8 000 Hz for octave

tended forecoptinuous—operation—raeasurement—shall
be carried out both with the active elements switched
on and $witched off.

6.1.4 |If practicable, choose the microphone pos-
itions tp give the same environmental corrections
both with and without the enclosure. When measur-
ing with the enclosure, the test object is defined to
be the machine with the enclosure. The microphone
positiong used for measurements on the enclosed
source ghall, if practicable, be the same as those used
for the inenclosed source.

NOTE 14 When measurements are carried out on en-
closures |with high sound insulation, care should be taken
to ensurg that structure-borne sound/vibration in the floor
of the tgst room does not influence the measurement re-
sult.

6.2 Determination of sound power
insulatjon

One ol the International Standards 4SO 3743-1,
ISO 3744, 1SO 3746, 1SO 3747, 1SO 9614-1 or
ISO 9674-2 shall be chosen depending on the test
environinent.

Determine the time-averag€aysound power level dur-
ical operational cyele of the machine.

I, (without pnrlnanp) —

bands are preterreq.

The A-weighted levels are calculated frq
pressure levels when (S©Y3743-1,
ISO 9614-1 and ISO 9614-2«xare used.

ISO 3744, the A-weightéd-evels can be
measured directly. According to ISO 37
A-weighted sound-power level can be de

NOTE 14 _€4n order to ensure consistency
quency band data and the A-weighted valu
calculated A-weighted value is preferred.

Rrovided that the test environments and
positions are identical for measuremer
without the enclosure, the sound powe
ence is equal to the sound pressure lev
averaged according to the chosen Intern
dard. This means that under identical te
(i.e. identical environmental correction
necessary to convert the measured soy
levels into sound power levels before c4
level difference. If the measurements w|
out the enclosure cannot be carried out
short period of time under fully controlle
cal test conditions, the sound power le
determined.

NOTE 15 In cases where the sound is ra
limited part of the enclosure (e.g. from an
measurements are impeded by a high bach

m the band
ISO 3747,
According to
calculated or
46, only the
termined.

between fre-
e, use of the

microphone
ts with and
level differ-
el difference
ational Stan-
5t conditions
5) it is not
nd pressure
lculating the
th and with-
within a very
d and identi-
els shall be

diated from a
opening) and
ground noise

level it is pnecihlo to determine the radiated

sound power

Ly, (with enclosure) .M
Dya = Lya(without enclosure) —

Ly (with enclosure) (@

where

Ly is the sound power level, in decibels, in
octave or one-third-octave bands
measured in accordance with the relevant
International Standard;

from the enclosure on a limited area in front of the radiating
part. It is necessary to ensure that sound radiation from the

area of the enclosure not covered by the lim
ment surface is negligible.

6.3 Determination of sound press
insulation at a specified position

ited measure-

ure

Make the measurements as specified in 1ISO 11201,
ISO 11202 or ISO 11204. The sound pressure insu-
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lation in one-third-octave or octave bands (D,) and A-
weighted (D)) are given by:

D, = L,(without enclosure) —
L,(with enclosure) )

D, = L,p(without enclosure) —

© ISO

If the enclosure includes active elements (e.g. fans),
an artificial sound source shall not be used.

NOTE 18  Enclosures with a small leak ratio (§ < 2 %) and
with sound-absorbing interior surfaces are particularly suit-
able for measurements with the artificial sound source
method.

L,a(with enclosure) O] 7.2 Artificial sound source method
where For _measurements with precision _and_engineering
) ) ' . grades of accuracy, the artificial sound soudrce shall
L is the sound pressure level, in decibels, in be constructed as shown in annex A. Fhé |l ratio

ong-third-octave or octave bands at a
specified position measured in accordance
with the relevant International Standard;

L,. is the A-weighted sound pressure level, in

degibels, at a specified position measured
or |calculated in accordance with the rel-
evant International Standard.

=

Use the frequpncy range as given in 6.2. According to
ISO 11201 anpl ISO 11204, A-weighted values can be
measured dirgctly or calculated from frequency band
data. Accordifpg to ISO 11202, only the A-weighted
sound pressufe level can be measured.

NOTES

16 For in situlmeasurements, it will often be impossible
to fulfil the requirements given in ISO 11201 concerning
test environments. If the requirements are not fulfilled, the
measurement regsults can be influenced by reflected soufd.
In such cases, SO 11202 or ISO 11204 should be agpligd.

17 In order tp ensure consistency between.frequency
band data and fhe A-weighted value, use of (the calculated
A-weighted valle is preferred.

7 Test mathods applicable to enclosures
without the actual sound source

7.1 General

Measurements earried out by use of an artificial sound

(3.13) shall not exceed 25 %. The sound'power|output
shall be sufficient to give a sound pressure level out-
side the enclosure so that requi@ments regarding
background noise in that Interrational Standarf used
are fulfilled. Background noise' corrections shall be
made as indicated in that(International Standardg.

For measurements with'the survey grade of acguracy,
other types of artificial sound sources may be qpplied,
for example loudspeakers or reference sound spurces
(e.g. fan type)/ It' must, however, be realised that the
environmehtsmay influence the sound power |output
of sound“sources with low radiation impedanfe and
thus.cadse incorrect measurement results ih con-
nectioh with insertion-loss measurements.| Low-
impedance sound sources used for measurements on
small enclosures should be avoided.

Note that differences can occur between resdlts ob-
tained from measurements carried out with different
types of artificial sound sources.

NOTES

19 An artificial sound source should be as omnidirgctional
as possible. In the case of a loudspeaker, a polyhedrpn-type
(preferably a dodecahedron) gives an adequate gpproxi-
mation of uniform omnidirectional radiation.

20 The artificial sound source shown in annex A lhas an
essentially downwards sound radiation which implies that
the surface supporting the sound source will be fxcited
strongly. This should be kept in mind especially ir] cases
where a lightweight wooden floor is an integrated |part of

1™~ I Tk £ lal el e 1
the—enRcrostufe—He—rearfretd—mfoence—from—the" sound

source are possible in specific cases where the actual
sound source cannot be used (see clause 4). When
an artificial sound source is used, only one-third-
octave or octave band insulation can be determined
directly. The A-weighted sound insulation can be es-
timated according to the method stated in annex D,
provided that the frequency spectrum of the actual
noise source is known.

The volume of the enclosure shall not exceed the
maximum allowable volume stated in the relevant
International Standard.

source may lead to an increased sound radiation from the
other surfaces of the enclosure due to contribution of
structure-borne sound from the floor.

For measurements on enclosures without an integrated
floor, there might be a risk of flanking transmission in the
floor of the test room. Attention should especially be drawn
to this if the floor of the test room is a lightweight wooden
or concrete type.

The degree of near-field influence can be estimated by
comparing results from measurements with the sound
source placed on the floor and raised from the floor, re-
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spectively. (See annex A.) If a significant difference be-
tween these test results is observed, the near-field
influence is essential, and the placement of the sound
source must be considered very carefully regarding the
position of the actual sound source.

Make measurements with an artificial sound source
in one-third-octave or octave bands and as specified
in 6.1, 6.2 and 6.3.

In the case of a cubic or quasicubic enclosure, the

ISO 11546-2:1995(E)

7.4 Estimated noise insulation due to the
enclosure for a specific noise spectrum

If the actual noise spectrum is known or can be as-
sumed, the reduction in A-weighted sound power or
sound pressure level due to the enclosure can be es-
timated according to the method given in annex D.

8 Uncertainty

artificial sound-source shall be placed on the floor near

the cenfre of the enclosure or at the position planned
for the gctual sound source.

In the dase of an enclosure with a rectangular base,
the artifcial sound source shall be placed on the floor
in at least two positions corresponding to positions
planned for the actual sound source.

In any dase, the source shall not be closer than 0,24
to any \vall of the enclosure, where d is the shortest
inner dimension of the enclosure.

Use twp orientations of the source with an angle be-
tween them of 90° if the dimensions of the enclosure
allow this.

NOTE 21 The positions and orientations of the artificial
sound spurce should be agreed between the parties in-

VVhen the actual sound source or the, aftificial sound
source method is used, it is expected-that measure-
ments in confirmity with this part-of ISO 11546 will
yield standard deviations which)'are equal to or less
than those given in the Interfiational Stapdard used.

If a declared value is given, it shall be Verified in ac-
cordance with ISO 487
9 Information to be recorded

The infofmation listed in 9.1 to 9.5, when applicable,
shall be<compiled and recorded for all mpasurements
madein accordance with this part of 1SQ 11546.

9.1 Test object

volved in

Expresg
of ther

The fre

cases where the placement is not obvious.

the final result as the arithmetic meat-value
bsults for the different source positions.

Huency range shall at least cover the range

a)

b)

Identification of the enclosure (name

Detailed  description  (preferably
drawings) of the enclosure (panel
doors, joints between panels, co
tween enclosure and sound source,

trademark).

including
5, windows,
hnection be-
BtC.).

100 Hz |to 5 000 Hz for one-thirdcoctave bands and
125 Hz [to 4 000 Hz for octave bands.

NOTE 22  Frequency ranges.of 50 Hz to 10 000 Hz for

one-thirdroctave bands and”63 Hz to 8 000 Hz for octave
bands arg preferred.

Calculate the sound power insulation, Dy, from
equation (1) (see*6.2).

CalculateCthe sound pressure insulation, D, from

c) Total weight of the enclosure.

d) Interior and exterior volumes, area|l and dimen-
sions.

e) Fill ratio.

f) Leak ratio and description of opening

o

g) Description of the interior surfaces.

equation (3) (Se€ 06.3].

7.3 Weighted sound power insulation

The weighted sound power insulation, Dy, is calcu-
lated in the same way as the weighted sound re-
duction index in accordance with ISO 717-1 except
that the sound reduction index R shall be replaced by
Dy,.

h) Description of the floor mountings of the enclos-
ure.

i) Method of sampling of test object and other cir-

cumstances (date of sampling and name of per-
son responsible).

9.2 Test conditions

a) Environmental data during the test (air barometric
pressure, relative humidity, etc.).
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b) Description of the room used for the test (volume,
dimensions, approximate reverberation time,
scattering or shielding objects).

c) Description of the positions of test specimen,
sound source and microphones, preferably shown
on a sketch of the room.

d) Description of the floor construction.

9.3 Instrumentation

© 1SO

For results obtained in accordance with this part of
ISO 11546, it is preferred that one octave corre-
sponds to 15 mm and 10 dB to 20 mm.

9.5 Further information
a) Name and address of the testing laboratory.
b) Identification number of the test report.

c) Name and address of manufacturer or supplier of

Identification|of the test equipment and instruments
used.

9.4 Acoustical data

a) Test method.

b) Any devigtion from the test method.

c¢) For meagurements carried out with the actual
sound sojrce, the following information shall be
given:
1) sound power insulation, Dy,
2) A-welghted sound power insulation, Dy;
and, if relevant,
3) soundl pressure insulation, D, ;

4) A-we|ghted sound pressure insulation, P,

d) For meagurements carried out usingyan artificial
sound solirce:

1) sound power insulation,.Dy
and, if relevant,
2) sound pressure insulation, D,

e) Measurenent Uncertainty.

the tested object.
d) Date of the test.

e) Signature of person carrying outythe test.

10 Information to be'reported

The information given itable 2 shall be contained in
the report.

Table’2 — Data to be reported

Measurement with an
artificial sourde?

Measurement with the
actual sound source

Dy . Dyp Dy
and, if relevant, and, if relevant,

D, Dy D

P

NOTE — According to I1SO 3746 and I1SO 11202, only
A-weighted values can be stated.

1) In addition the single-number values, Dy, ., Dyj . and

D, Can be given. In these cases, frequency banfd data

shall also be given.

Whenever test results are reported, it shall bg stated
whether the actual or an artificial sound soufce has
been used. If an artificial sound source has been used,
the type of source shall be reported. Also the basic
International Standard used shall be stated.

If the measurement environment is not qualified for
the whole frequency range, the results mavylstill be

All measurententTesuttsShattbe—stated T decibers
rounded to the nearest integer.

The sound insulation performance given in one-third-
octave and octave bands shall be given in the form
of a table and, preferably, a graph. For graphs with the
sound insulation performance in decibels plotted
against the frequency in hertz on a logarithmic scale,
the length of the 10:1 frequency ratio shall be equal
to the length of 25 dB on the ordinate scale.

reported provided that frequencies outside the range
of qualification are clearly indicated.

The name and address of the testing laboratory and
date of the test shall be reported.

Apart from the above-mentioned information, only
data (see clause 9) required for the purposes of the
measurements are to be reported.
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Annex A
(normative)

Artificial sound source

A schematic drawing of the artificial sound source is

shown

The ar

The vibration-isolating support elements shall be

in figure A.1.

tificial sound source shall be a stable mechan-

ical brgad-band noise source in accordance with the

followi

Ng requirements.

The sound source shall consist of a standard tapping
machirje tapping on an undamped steel plate.

The tapping machine shall fulfil the requirements of
ISO 140-6.
The dimensions of the steel plate shall be

4 mm

The di

< 800 mm (approx.) x 300 mm (approx.).

stance between the tapping machine and the

steel plate shall correspond to the standardized drop

length |of the hammers (40 mm).
The digtance between the steel plate and the sup-
portind surface shall be 60 mm. Details in the set-up

may vdry depending on the make of tapping machine.
Howe\er, it is important to avoid damping-0fithe steel
plate. [Pamping may change the spectrum.and reduce
the enfitted sound.

chosen to give a high damping of/sfructure-borne
sound transmitted from the sound.§our¢e to the sup-

porting surface.

The artificial sound source shall’be placgd as close as
possible to the position of ithe actual solund source. If

the position is above, fleor level, the s

pporting sur-

face of the artificial sound source ghall be non-

absorbing.

An example cof a source spectrum far an artificial

sound soukce constructed according to
given in“this annex is shown in annex
(Thexlength of the steel plate used for
meot” was 600 mm.) For an actual a
Source constructed according to the gui
in this annex, the spectrum may differ

he guidelines
B, figureB.1.
this measure-
rtificial sound
Helines stated
from the one

shown in annex B. If the sound powsgr level is es-

sentially lower than that shown in

hnnex B, the

damping of the steel plate should be checked to see

whether it is too high because of
bushings.

hon-optimized
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Dimensions in millimetres

Tppping machine

Steel plate

Supporting surfqice

60

Supporting leg of the tapping machine

Bushing made of hard material (e. g. PVC)
supporting the steel plate

— Vibration-isolating support element

Figure A.1 — Artificial sound source (schematic)

10
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Annex B
(informative)

Example of a source spectrum

110

100 /\
- /\/

80 /

Ly, dB
T
\

TV

60

5@

40

63 TZ5 750 S00 TO000 Z 000 000 B 000
Frequency, Hz

NOTE — A-weighted sound power level L, = 110 dB

Figure B.1 — Source spectrum for an artificial sound source constructed according to the guidelines given
in annex A (determined in accordance with ISO 3741)

1
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Guidelines for evaluating the applicability of different test environments for
In situ measurements

This part of |
International

ISO 3746, |
SO 11201, IS
dards, detailed
ditions and ev

In this annex

SO 11546 is related to the following
Standards:  ISO 3743-1, ISO 3744,
5O 3747, 1SO 9614-1, I1SO 9614-2,
D 11202 and iSO 11204. in these stan-
requirements concerning testing con-
ronments are stated.

guidelines are given to facilitate se-

From figure C.1, corresponding values of adal
ratio S,/S can be determined.

To obtain an estimate of the applicability-of ISQ
ISO 3746, I1SO 11201, ISO 11202 @nd I1SO 11]
an actual in situ measurement sifdation in a roo
following procedure can be used.

d the

3744,
04 to
m, the

lection of thel most relevant method for an actual a) From table C.2, detefmine the approximate| mean
measurement|situation. sound absorption<coefficient, a.
In 1SO 3744, |ISO 3746, ISO 11201, ISO 11202 and b) From figure€4, determine the value of SyS cor-
ISO 11204, the test environment is described in responding 1o a.
terms of the gnvironmental correction K,. The value
of K, in a roorp is determined by the total area of the c) Calculate S,/S for the actual situation (S,/Sy{.a)
boundary surfaces of the room (S,), the mean absorp-
tion coefficier|t of the room () and the area of the d)  S,[Sacrua = S,/S determined from figure C}1, the
measurement| surface enveloping the noise source test environment is estimated to be applicgble.
($). In table C|1 requirements for K, are stated. Fur- hod ,
thermore, the [minimum allowable difference between The method stated above can be used only toobtain
the background noise and the sound pressure level a rapid estimate of the applicability of the Interniational
of the test object (AL) can be seen. Standards to an actual measurement situation. De-
tailed procedures for evaluation of the test environ-
ment are included in the individual standards.
Tablel C.1 — Requirements concerning environmental correction X, and background noise
Values in (decibels
1SO 9614-1
11 1) 3) 3) 3)4)
1ISO 3743-1 ISO 37447 | 1SO 3746 | ISO 3747 ISO 9614-22) 1ISO 112013)| I1SO 11202 ISO 10204
K, — <2 <7 — — <2 <7 <V
AL > 6 >6 >3 >3 — >6 >3 =P
1) 1SO 3743{1and ISO 3747 specify methods according to which a reference sound source is employed. Requirempents

in terms of K, are not used. In ISO 3743-1, it is stated that the mean sound absorption coefficient shall be less than 0,2 (see
table C.2). ISO 3747 specifies no restrictions for the test environments.

2) 1SO 9614-1 and I1SO 9614-2 specify methods based on the sound-intensity technique. The intensity method can be used
under less-restricted conditions than those required in the 1ISO 3740 series. The method seems to be suitable for in situ
measurements in non-ideal test environments.

3) K, refers to an enveloping measurement surface on which the microphone is situated.
4) If K,< 2, the method specified in ISO 11204 is classified as an engineering method.

12
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Table C.2 — Approximate values of the mean sound absorption coefficient, «, for different room
configurations

Mean sound
absorption Description of room
coefficient, «

0,05 Nearly empty room with smooth hard walls made of concrete, brick, plaster or tile

0,1 Partly empty room; room with smooth walls

0,75 Room with furniture, rectangular machinery room, rectangular mdustrial room

0,2 Irregularly shaped room with furniture; irregularly shaped machinery room or industnal room

025 Room_with uphplstered furniture; ma_chinery or industri.a.I room with a small amourit of soyind-absorbing
’ material on ceiling or walls (e.g. partially absorptive ceiling)

0,35 Room with sound-absorbing materials on both ceiling and walls

0,5 Room with large amounts of sound-absorbing materials on ceiling_and walls

13
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Figure C.1 — Corresponding values of « and S /S
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Annex D
(informative)

Estimated noise insulation due to the enclosure for a specific
noise spectrum

An esti
power
culated

mate of the reduction in the A-weighted sound
level due to the enclosure, Dy, ., can be cal-
using a known or assumed spectrum of an

actual moise source:

ho=La—101g > 10%E"4") g8 . (D.1)

i=1

is the A-weighted sound power level of
the spectrum [L, =10 g £10%1 - 4) dBJ;

is the sound power level for frequency
band i of the spectrum;

n is the number of frequency-t

Dy,; is the sound power ihsulatig
quency band i;

A is the A-weighting attenua
quency band*.

Similar estimates-0of the noise insulatid
enclosure, based.on D,, can be carried
to the metho@)given in this annex. (See

Any pessjble contribution to the noise
the .enclosure from flanking transmissig
istnot included in this calculation.

ands used;

n Dy, for fre-

tion for fre-

n due to the
out according
3.11)

level outside
n in the floor

15
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