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National foreword

This British Standard has been prepared by Technical Committee EH/1 and is
the English language version of EN ISO 7235:1995 Acoustics — Measurement
procedures for ducted silencers — Insertion loss, flow noise and total pressure loss
published by the European Committee for Standardization (CEN). It is identical
with ISO 7235:1991 published by the International Organization for
Standardization (ISO).

Cross-references

Publication referred to Corresponding British Standard

IS0 266:1975 BS 3593:1963 (1993)
Recommendation on preferred frequencies for acoustical
measurements

ISO 3741:1988 BS 4196-1:1991

Sound power levels of noise sources — Precision
methods for determination of sound power levels for
broad-band sources in reverberation rooms

EN 25136:1993 BS EN 25136:1994

ISO 5136:1990 Acoustics — Determination of sound power radiated
into a duct by fans — In-duct method

EN 60651:1994 BS EN 60651:1994

(IEC 651:1979) Specification for sound level meters

EN 60804:1994 BS EN 60804:1994

(IEC 804:1985) Specification for integrating-averaging sound level
meters

TEC 225:1966 BS 2475:1964
Specification for octave and one-third octave band-pass
filters

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 to iv,
the EN ISO title page, pages 2 to 30, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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EUROPEAN STANDARD EN ISO 7235
NORME EUROPEENNE
EUROPAISCHE NORM May 1995

I1CS 17.140.40

Descriptors: Acoustics, silencers, tests, acoustic tests, acoustic measurements

English version

Acoustics — Measurement procedures for ducted
silencers — Insertion loss, flow noise and total pressure loss

(ISO 7235:1991)

Acoustique — Méthodes de mesurage pour Akustik — Messungen an Schalldimpfern in
silencieux en conduit — Perte d'insertion, bruit Kanélen — Einfiigungsddmpfungsmal,
d’écoulement et perte de pression totale Stromungsgerdusch und Gesamtdruckverlust
(ISO 7235:1991) (ISO 7235:1991)

This European Standard was approved by CEN on 1995-03-02. CEN members
are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a
national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any
CEN member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CEN member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Européiisches Komitee fur Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

© 1995 All rights of reproduction and communication in any form and by any means reserved in all
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Foreword

The text of the International Standard has been
taken as a European Standard by the Technical
Committee CEN/TC 211, Acoustics, from
ISO/TC 43, Acoustics, of the International
Organization for Standardization (ISO).

This European Standard shall be given the status of
a national standard, either by publication of an
identical text or by endorsement, at the latest by
November 1995, and conflicting national standards
shall be withdrawn at the latest by November 1995.

This European Standard has been prepared under a
mandate given to CEN by the European
Commission and the European Free Trade
Association, and supports essential requirements of
EC Directive(s).

According to the CEN/CENELEC Internal
Regulations, the following countries are bound to
implement this European Standard: Austria,
Belgium, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and the United Kingdom.
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Introduction

This International Standard specifies the
substitution method for determining the insertion
loss of ducted silencers. Another measurement
method, the direct method, was also considered
when preparing this International Standard, but
this method is not specified here. It may form the
subject of a future International Standard.

The test arrangement is designed to allow the
application of either the substitution method or the
direct method (method not covered by this
International Standard). It is such that the
measured data arise only from the silencer under
test and not from elements to which the silencer is
connected.

In the substitution method the sound pressure level
of the transmitted wave is first determined with the
silencer installed between the test ducts and then
when the silencer is replaced by the substitution
duct (a hard-duct element). The sound pressure
level of the transmitted wave can be measured
either in the test duct after the silencer or in a
reverberation room connected to this test duct via a
transmission element. A reverberation room is used
when the flow noise of the microphone in the test
duct cannot be sufficiently suppressed. In the
substitution method, the determination of the sound
power level of the incident wave is not necessary.
The method does, however, create the problem of
maintaining an unchanged sound power and
pressure distribution in the incident wave when
replacing the silencer by the substitution duct.

The insertion loss of a silencer is generally affected
by the air flow. The insertion loss is therefore
measured with superimposed air flow if the silencer
is to be used in flow ducts. This measurement
requires the provision of an additional air-moving
device with its own silencer. The same arrangement
1s necessary for measuring the flow noise and
pressure loss of the silencer under test.

An air flow through a silencer produces noise. This
flow noise establishes the lowest sound pressure
level which can be achieved after the silencer. It is,
therefore, necessary to know the sound power level
of the flow noise behind the silencer. This is
preferably determined in a reverberation room
connected to the test duct via a transmission
element.

In accordance with this International Standard, the
total pressure loss of a silencer to be used with flow
1s to be determined. It is, therefore, useful to equip
the test facility with the instruments and devices
necessary for the determination of the total
pressure loss.

1 Scope

This International Standard specifies the
substitution method for determining the insertion
loss of ducted silencers. It sets out requirements for
determining

— the insertion loss, in frequency bands, of
silencers with and without air flow;

— the sound power level, in frequency bands, of
the flow noise generated by silencers;

— the total pressure loss of silencers with air
flow.

The measurement procedures are intended for
laboratory measurements on silencers but may also
be used for in situ measurements on silencers if the
requirements of this International Standard can be
met.

This International Standard applies to silencers for
ventilating and air-conditioning systems which are
usually connected to ducts or splitter absorbers
mounted in ducts. Other duct elements, such as
bends or T-connectors, may also be tested using this
International Standard.

This International Standard does not apply to
reactive silencers used for motor vehicles.

NOTE 1 Exact information on the precision of the method
cannot be given at this time. Interlaboratory tests are necessary
for the determination of the reproducibility standard deviation oy
of the method (relevant terms and methods are given in

ISO 5725). The following estimates of the reproducibility
standard deviation, oy, were determined from tests made on
splitter-type silencers.

Centre frequencies of the | Reproducibility standard
one-third octave hand deviation, oy
Hz dB
50 to 1 250
1 600 to 10 000 2

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of
publication, the editions indicated were valid. All
standards are subject to revision, and parties to
agreements based on this International Standard
are encouraged to investigate the possibility of
applying the most recent editions of the standards
indicated below. Members of IEC and ISO maintain
registers of currently valid International Standards.

IS0 266:1975, Acoustics — Preferred frequencies for
measurements.

ISO 3741:1988, Acoustics — Determination of sound
power levels of noise sources — Precision methods for
broad-band sources in reverberation rooms.
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IS0 5136:1990, Acoustics — Determination of sound
power radiated into a duct by fans — In-duct
method.

ISO 5221:1984, Air distribution and air diffusion —
Rules to methods of measuring air flow rate in an air
handling duct.

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

IEC 651:1979, Sound level meters.

IEC 804:1985, Integrating-averaging sound level
meters.

3 Definitions

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

3.1
sound pressure level, L,, in decibels

ten times the logarithm to the base 10 of the ratio of
the mean-square sound pressure p of a sound wave
to the square of the references sound pressure, p,:

2
P

o

the width of a restricted frequency band shall be
indicated, for example, octave band pressure level,
one-third octave band pressure level, etc. The
reference sound pressure is p, = 20 pPa

3.2
sound power level, Ly, in decibels

ten times the logarithm to the base 10 of the ratio of
a given sound power, P, to the reference sound
power, P:

P

Ly=101g -
o

the width of a restricted frequency band shall be
indicated, for example, octave band power level,
one-third octave band power level, etc. The
reference sound power is P, = 1 pW

3.3

insertion loss, D, in decibels (of a silencer)

the reduction in sound power level at a given
location behind the silencer due to the insertion of

the silencer into the duct in place of a hard-walled
duct section

D = Ly — Ly

where

1s the sound power level in the frequency
band considered in the test duct or in the
connected reverberation room when the test
silencer is installed;

1s the sound power level in the frequency
band considered in the test duct or in the
connected reverberation room when the test
silencer is replaced by the substitution
duct.

3.4
test duct

straight, hard-walled duct of constant cross-section
in front of or after the test silencer in which the
sound pressure and the static pressure
measurements are performed

3.5
in front of (behind)

indication of a position relative to the direction of
the sound propagation of the sound signal to be
measured corresponding to the “source side”
(“receiving side”) of the silencer

3.6
total pressure loss, Ap, (of a silencer)

the difference between the total pressure upstream
and downstream of the test silencer. The total
pressure loss coefficient C is the total pressure loss
divided by the velocity pressure upstream of the test
silencer

3.7
transition

a duct element which connects two different duct
cross-sections to each other

3.8
anechoic termination

a device intended to reduce sound reflections at the
end of the test duct

3.9
transmission element

the connection from the test duct on the receiving
side of a silencer to a reverberation room, It
transmits the sound energy from the duct into the
room, avoiding acoustical reflections

3.10

substitution duct

a rigid, non-absorbing duct element with no sound

leakage into the test room; this duct element has the
same length and the same connecting cross-section
as the silencer
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3.11
reverberation room

a room specially designed to facilitate the
production of approximately diffuse sound fields

3.12
background noise

the sound pressure level at the indicating
instrument when the signal to be measured is not
present

NOTE 2 The signal may be either the airborne sound pressure
from the loudspeaker equipment propagating through the test
duct or the flow noise generated by the silencer being tested.

The main elements in background noise are
— flow noise generated at the microphone;
— flow noise from the fan or from the duct system;

— structure-borne sound from the fan or from the
loudspeaker equipment propagating along the duct walls to
the measurement position;

— airborne sound radiated from the fan or from the
loudspeaker equipment into the test room and transmitted
through the duct walls to the microphone;

— electrical noise in the measurement equipment.
3.13
reflection coefficient, r,

the ratio of the reflected sound pressure amplitude
to the pressure amplitude of the sound wave
incident on the reflecting object

3.14
transmission coefficient, T (of the transmission
element)

the ratio of the sound power transmitted into the
reverberation room to the incident sound power. For
transmission elements which comply with the
requirements of this International Standard the
transmission coefficient is determined from the
reflection coefficient using the following equation:

T=1- ri
3.15
frequency range of interest

the one-third octave bands with centre frequencies
from 50 Hzto 10 000 Hz. For certain applications, it
may be sufficient to measure in the frequency range
between 100 Hz and 8 000 Hz

3.16
limiting insertion loss

the maximum insertion loss which can be
determined in a given test installation without flow.
It is generally determined by the flanking
transmission along the duct walls

3.17
test silencer

silencer ready for installation, including its housing
and its inlet and outlet openings to be connected to
ducts

examples are given in Figure 1
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KX

Silencer with centre body

c)

Off-set silencer

b)

Splitter-type silencer

a)

Steam-escape silencer

Silencer with spark

e)

lencer

Flexible duct s

d)

arrestor

1 — Examples of test silencers

Figure
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