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EUROPEAN STANDARD EN ISO 11691
NORME EUROPEENNE
EURDPAISCHE NDRM August 1995

IC?MAO; 91.140.30
Deéscripfors: Noise measurement, silencers, laboratory method.
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o, English version
o Acoustics

surement of insertion loss of ducted silencers without flow

Laboratory survey method
(1SO 11691:1995)

Acoustique; rmination de la perte Akustik; Messung des Einfligungs-
d’insertion d ieux en conduit sans dampfungsmaBes von Schalldampfern in
écoulement; met € mesurage en Kanélen ohne Strémung; Laborverfahren
laboratoire (ISO %1995) der Genauigkeitsklasse 3

/ (1ISC 11691:1995)
This European Standard w@proved by CEN on 1995-05-24 and is identical to the ISO
Standard as referred to.

CEN members are bound to ¢ ith the CEN/CENELEC Internal Regulations which stipu-
late the conditions for giving this an Standard the status of a national standard without

any alteration. @
Up-to-date lists and bibliographical ces concerning such national standards may be
obtained on application to the Central S riat or to any CEN member.

This European Standard exists in three offigi rsions (English, French, German). A version in
any other language made by translation und esponsibility of a CEN member into its own
language and notified to the Central Secretarfat the same status as the official versions.
CEN members are the national standards bodies’o tria, Belgium, Denmark, Finland, France,
Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain,

Sweden, Switzerland and United Kingdom. 0
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European Committee for Standardization 6£
Comité Européen de Normalisation
Europdisches Komitee fir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels L
© 1995. All rights of reproduction and communication in any form and Ref. No. EN ISO 11691:1995 E

by any means reserved in all countries to CEN and its members.
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Foreword

International Standard
ISO 11691:1995 Acoustics; measurement of insertion loss of ducted silencers without flow; laboratory survey method,

which was pfegpared by ISO/TC 43 ‘Acoustics’ of the International Organization for Standardization, has been adopted by
Technical C ittee CEN/TC 211 ‘Acoustics’ as a European Standard.

This Europea andard has been prepared under a mandate given to CEN by the European Commission and the European
Free Trade Assgciation and supports essential requirements of the relevant EU Directives.

This Europeal ard shall be given the status of a national standard, either by publication of an identical text or by
endorsement, a nflicting national standards withdrawn, by February 1996 at the latest.

In accordance with the CEN/CENELEC Internal Regulations, the following countries are bound to implement this European
Standard: g y

Austria, Belgium, De Finland, France, Germany, Greece, Iceland, Ireland, Italy, Luxembourg, Netherlands, Norway,
Portugal, Spain, Swed itzerland and United Kingdom.

Q

Endorsement notice

The text of the International St ISO 11691:1995 was approved by CEN as a European Standard without any modifi-
cation.

NOTE: Normative reference international publications are listed in Annex ZA (normative).

Introduction @
The insertion loss of absorbent silencers is gen not affected by the
air flow, provided that the flow velocity doesn eed approximately

uniform flow distributions must be considered, ther he limit velocity
of 20 m/s corresponds to a design velocity of 10 m m/s.
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20 m/s in the narrowest cross-section of the sil e(@In practice, non-
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1 Scope

1.1 Aeral
This Inéai‘bnal Standard specifies a laboratory sub-

stitution od to determine the insertion loss
without flow’of ducted, mainly absorbent, circular and
, as well as other duct elements
and air-conditioning systems.

rectangular sil
for use in vent

NOTE 1 Laborato surement procedures for ducted
silencers with sup osed flow are described in
ISO 7235.

This International Stand@ pplicable to silencers
where the design velocity not exceed 15 m/s.

As the method does not inc n.ua?elf-generated flow
noise, this International Stand & not suitable for
tests on silencers where this type of noise is of great
importance for the evaluation of ilencer per-
formance.

The insertion loss determined according&wis Inter-

national Standard in a laboratory will not ne arily
be the same as the insertion loss that will ined
in an installation in the field. Different sound a

fields in the duct will yield different results. A
International Standard requires regular test ducts, t
results may include some flanking transmission vi
structural vibrations in the duct walls, that sets an
upper limit to the insertion loss that can be deter-
mined.

NOTE 2
limit.

ISO 7235 gives methods for determining this

This International Standard is intended to be used for
circular silencers with diameters of 80 mm to
2 000 mm or rectangular silencers with cross-
sectional areas within the same range.

L 2
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1.2 Measurement uncertainty

Exact information on the precision of the method
cannot be given at this time. Therefore this Inter-
national Standard is denoted a survey standard.

Interlaboratory tests are necessary for the determi-
nation of the standard deviation of reproducibility, og,
of the method (relevant terms and methods are given
in 1ISO 5725-1). It is, however, estimated that this
method will have a oy which is comparable to that of
ISO 7235. See table 1.

Table 1 — Estimated values of the standard
deviation of reproducibility

Standard deviation of
reproducibility, o

dB

Midband frequencies of
one-third-octave band

Hz

50 to 1 250
1 600 to 10 000

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards

subject to revision, and parties to agreements

e
%%ed on this International Standard are encouraged

to jpvestigate the possibility of applying the most re-
;ggditions of the standards indicated below.

of IEC and ISO maintain registers of cur-
rently @International Standards.

ISO 3741: Acoustics — Determination of sound
power /evesé oise sources — Precision methods
for broad-ban /r?es in reverberation rooms.

)
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ISO 3743-1:1994, Acoustics — Determination of
sound power levels of noise sources — Engineering
methods for small, movable sources in reverberant
fields — Part 1. Comparison method for hard-walled
test rooms. )

ISO 3744:199¢toy5tics — Determination of sound
power levels )6 e sources using sound pressure
— Engineering m d in an essentially free field over

cedures for ducted sile — Insertion loss, flow
noise and total pressure |

a reflecting plane.
ISO 7235:1991, ACOSS%— Measurement pro-

sound power levels of noise soufces using sound in-
tensity — Part 1: Measurement a ete points.

|1SO 9614-1:1993, Acoustics :getermination of
IEC 651:1979, Sound level meters, a@)?endment
*

3.4 transition element: Element which fits and
connects the duct of the sound source to the test
duct and, in some cases, the test duct to the silencer.

3.5 standard duct: Sheet metal duct commercially
available directly from stock and normally used in
practical applications together with the silencer under
test.

NOTE 3  Normal wall thicknesses for standard ducts lie in
the range 0,4 mm for small circular ducts to 1,25 mm for

large circular ducts. A common thickness for rectangular
ducts is 0,9 mm.

4 Test facility

4.1 General

1:1993. The test facility shall consist of the equipment shown
a/ in figure 1. It contains the following:

IEC 804:1985, Integrating-averaging soun %/ me- .

ters, Amendment 1:1989 and Amendment 2: 935 — the sound measuring equipment (see 4.2);

I[EC 942:1988, Sound calibrators. — the sound source equipment (see 4.3);

[EC 1260:—", Electroacoustics — Octave-band an /K — the transition element(s) (see 4.4);

fractional-octave-band filters.

3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 insertion loss, D: Reduction in level of sound
power propagating through a duct due to the insertion
of a silencer into the duct system in place of a sub-
stitution duct. It is expressed in decibels.

3.2 test duct: Straight standard duct of constant
cross-section in front of and behind the silencer under
test. The purpose of the test ducts is to separate the
test object from the sound source and the
reverberation room.

3.3 substitution duct: Standard duct element hav-
ing, if possible, the same length and same connecting
cross-sections as the test object. It is conical if the
cross-sectional areas of the entrance and exit of the
silencer are different from each other. If the planes
of the connections of the silencer are not parallel to
each other, the connections shall be made with
smooth curved ducts with a bend radius of the walls
as large as possible.

1) To be published. (Revision of IEC 225:1966.)

@Lthe test ducts (see 4.5);

*
substitution duct (see 4.5);

— tf%fasurement environment appropriate to the
st rd used to determine the sound power

Ievel&
NOTE4 If 3741 is used to determine the sound

power level, a eration room is used (see 4.6). This is
the preferred me

A

4.2 Sound meas@ equipment

The instrumentation s( , including the micro-
phone and cable, shall requirements for a
type 1 instrument specified C 651 or, in the case
of integrating-averaging sound lgel meters, the re-
quirements of IEC 804. Filters eet the require-

ments of IEC 1260.

Before and after each series of m@ments, a
class 1 sound calibrator complying with, | g942 with

a tolerance of + 0,3 dB shall be applied icro-
phone for verifying the calibration of t tire
measuring system at one or more frequengigs over

the frequency range of interest.



