Draft for Public Comment

bsi.

BS| Group Headquarters Date: 06 January 2025
389 Chiswick High Road London W4 4AL Origin: International

Tel: +44 (0)20 8996 9000
Fax: +44 (0)20 8996 7400
www.bsigroup.com

Form 36

DPC: 25/30489047 DC

Latest date for receipt of comments: 01 March 2025 Project No. 2024/00828
Responsible committee: MCE/14 RIC engines

Interested committees:

Title: Draft BS SO 15619 Reciprocating internal combustion engines — Measurement method for exhaust silencers — Sound
power level of exhaust noise and insertion loss using sound pressure and power |oss ratio.

Please notify admin.start@bsigroup.com if you are aware of any keywords that might assist in clarifying or identifying the
standard or of the content of this standard:

i) has any issues related to 3rd party IPR, patent or copyright

ii)  affects other national standard(s)

iii)  requires additional national guidance or information

WARNING: THISISA DRAFT AND MUST NOT BE REGARDED ORUSED ASA BRITISH STANDARD. THISDRAFT
ISNOT CURRENT BEYOND 01 March 2025

This draft is issued to allow comments from interested parties; all comments will be given consideration prior to publication. No
acknowledgement will normally be sent. See overleaf for information on the submission of comments.

No copying is allowed, in any form, without prior written permission from BS| except as permitted under the Copyright, Designs
and Patent Act 1988 or for circulation within a nominating organization for briefing purposes. Electronic circulation is limited to
dissemination by e-mail within such an organization by committee members.

Further copies of this draft may be purchased from BSI Shop http://shop.bsigroup.com or from BS| Customer Services, Tel:
+44(0) 20 8996 9001 or email cservices@bsigroup.com. British, International and foreign standards are also available from BSI
Customer Services.

Information on the co-operating organizations represented on the committees referenced above may be obtained from https://
standardsdevel opment.bsigroup.cony.

Docurmernts

Document Sharing Hub

E-mail: admin.start@bsigroup.com

Full document details: 25/30489047 DC


http://www.avadocuments.com/doc/25-30489047-dc
http://www.avadocuments.com/doc/25-30489047-dc

Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee
has been established has the right to be represented on that committee. International organizations,
governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely
with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the different types
of ISO documents should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization (WTO) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 70, Technical Committee of Internal Combustion
Engines.

This second edition cancels and replaces the first edition (ISO 15619:2013), which has been technically
revised.

The main changes are as follows:

— attribute terms and definitions which are cited in clause 3.

— delete clause 4.2.1.2 of the original document.

— change “Maximum background noise levels” to “Maximum background noise”

— describe the use of the instrument in the clause 7.1 as a separate chapter in clause 5.3

— remove duplicate descriptions mentioned in ISO 3046-1 and adjust the text appropriately in clause 6.4
and 7.3.2

— adjust clause 1.1 in the original document to clause 7.2

— optimize descriptions in A.3.3

— change “the equivalent absorption area A” to “the equivalent absorption A”
— Dbibliography supplement

Alist of all parts in the ISO 15619 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Introduction

This International Standard specifies methods for measuring the sound power level of exhaust noise and the
insertion loss of exhaust silencers installed on reciprocating internal combustion engines and a method for
measuring the power loss ratio of reciprocating internal combustion engines.

Sound power level of exhaust noise, insertion loss, and transmission loss are parameters to characterize
the acoustic performance of exhaust silencers. Sound power levels of exhaust noise and insertion loss
are important parameters to characterize the acoustic matching performance of exhaust silencers and
reciprocating internal combustion engines. Transmission loss is the difference in sound power level
of exhaust noise between the noise before and after transmitting through the exhaust silencer, which is
the parameter to characterize the acoustic performance of the exhaust silencer itself and not relevant
to the reciprocating internal combustion engine. Power loss ratio and pressure loss are parameters to
characterize the aerodynamic performance of exhaust silencers. Power loss ratio is an important parameter
to characterize the aerodynamic matching performance of exhaust silencers and reciprocating internal
combustion engines, whereas resistance coefficient which is closely related to pressure loss is to characterize
the aerodynamic performance of the exhaust silencer itself and is irrelevant with the reciprocating internal
combustion engine on which the exhaust silencer is installed. The matching parameters of the sound power
level of exhaust noise, the insertion loss, and the power loss ratio are used in this International Standard as
the measurement parameters.

For sound power level of exhaust noise, the measurement results at 90° direction and 45° direction can be
different. The measurementresults at 45° direction is slightly greater than the actual value, the measurement
results at 90° direction is much closer to the actual results. For insertion loss, the measurement results
at 90° direction and 45° direction may be different, but the measurement uncertainty at 90° direction is
smaller than that at 45° direction. Measurement at 90° direction is used for the laboratory measurement
(engineering method). The measurement at 90° or 45° direction is used for laboratory measurement (survey
method). The measurement at 45° direction is used for site measurement.
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DRAFT International Standard ISO/DIS 15619:2025(en)

Reciprocating internal combustion engines — Measurement
method for exhaust silencers — Sound power level of exhaust
noise and insertion loss using sound pressure and power
loss ratio

1 Scope

This International Standard specifies the measurement method and requirements for exhaust silencers
which are installed on reciprocating internal combustion engines, including laboratory measurement and
site measurement.

This International Standard applies to all exhaust silencers installed on reciprocating internal combustion
engines falling within the field of application of ISO 3046 1 and other exhaust silencers, if no suitable
International Standard exists.

NOTE1 Throughout the text, exhaust silencer is referred to as silencer and reciprocating internal combustion
engine as engine.
2 Normative references

The following documents are referred to in the text in such a way that some or all of their content constitutes
requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.

ISO 3046-1:2002, Reciprocating internal combustion engines — Performance — Part 1: Declarations of power,
fuel and lubricating oil consumptions, and test methods — Additional requirements for engines for general use

[SO 3046-3:2006, Reciprocating internal combustion engines — Performance — Part 3: Test measurements

S0 6926:2016, Acoustics — Requirements for the performance and calibration of reference sound sources used
for the determination of sound power levels

[SO 7967-12:2022, Reciprocating internal combustion engines — Vocabulary of components and systems —
Part 12: Exhaust emission control systems

IEC 60942:2017, Electroacoustics — Sound calibrators

IEC 61260-1:2014), Electroacoustics — Octave-band and fractional-octave-band filters

IEC 61672-1:2017, Electroacoustics —Sound level meters —Part 1: Specifications

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 3046-1, ISO 3046-3, ISO 6926,
IEC 60942, [EC 61260-1 and [EC 61672-1 and the following apply.

[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/
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3.1
sound pressure

p
difference between instantaneous pressure and static pressure, expressed in pascals

[SOURCE: ISO 3744:2010, 3.1]

3.2
sound pressure level
L
p
ten times the logarithm to the base 10 of the ratio of the square of the sound pressure, p, to the square of a
reference value, p,

2
L,=10lg? (1)

2

Po

where the reference value, p, is 20 pPa

Note 1 to entry: If specific frequency and time weightings, as specified in IEC 61672-1, and/or specific frequency
bands are applied, this is indicated by appropriate subscripts, e.g. L, denotes the A-weighted sound pressure level.

Note 2 to entry: It is expressed in decibels.
[SOURCE: ISO 3744:2010, 3.2]

3.3
time-averaged sound pressure level
L

p,T
ten times the logarithm to the base 10 of the ratio of the time average of the square of the sound pressure,
p, during a stated time interval of duration, T (starting at t; and ending at t, ), to the square of a reference
value, p, text of the definition

t
% 2p2(t)dt
Ly =10lg| —1——— )
PG

where the reference value, p, is 20 pPa

: , u . . . . i me-av u u . .
Note 1 to entry: In general, the subscript “T” is omitted since time-averaged sound pressure levels are necessaril
determined over a certain measurement time interval.

Note 2 to entry: Time-averaged sound pressure levels are often A-weighted, in which case they are denoted by L5,
which is usually abbreviated as L, .

Note 3 to entry: It is expressed in decibels.
[SOURCE: ISO 3744:2010, 3.3]

3.4
surface time-averaged sound pressure level

Ly

mean (energy average) of the time-averaged sound pressure levels over all the microphone positions, or
traverses, on the measurement surface, with the background noise correction, K;, and the environmental
correction, K,, applied

Note 1 to entry: It is expressed in decibels.

[SOURCE: ISO 3744:2010, 3.18]
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3.5

measurement time interval

T

portion or a multiple of an operational period or operational cycle of the noise source under test for which
the time-averaged sound pressure level is determined

Note 1 to entry: It is expressed in seconds.
[SOURCE: 1SO 3744:2010, 3.5]

3.6
acoustic free field
sound field in a homogeneous, isotropic medium free of boundaries

Note 1 to entry: In practice, an acoustic free field is a field in which the influence of reflections at the boundaries or
other disturbing objects are negligible over the frequency range of interest.

[SOURCE: ISO 3744:2010, 3.6]

3.7
reflecting plane
sound-reflecting planar surface on which the noise source under test is located

[SOURCE: ISO 3744:2010, 3.8]

3.8
acoustic free field over a reflecting plane
acoustic free field in the half-space above an infinite reflecting plane in the absence of any other obstacles

[SOURCE: ISO 3744:2010, 3.7]

3.9

frequency range of interest

for general purposes, the frequency range of octave bands with nominal mid-band frequencies from 63 Hz to
8 000 Hz (including one-third octave bands with mid-band frequencies from 50 Hz to 10 000 Hz)

Note 1 to entry: For special purposes, the frequency range can be extended or reduced, provided that the test
environment and instrument specifications are satisfactory for use over the modified frequency range. Changes to the
frequency range of interest are included in the test report.

[SOURCE: ISO 3744:2010, 3.9]

3.10

measurement radius

r

radius of a spherical measurement surface

Note 1 to entry: It is expressed in metres.
[SOURCE: I1SO 3744:2010, 3.13]

3.11

measurement surface

hypothetical spherical surface of area, S, on which the microphone positions are located at which the sound
pressure levels are measured, enveloping the noise source under test

[SOURCE: ISO 3744:2010, 3.14]

3.12
background noise
noise from all sources other than the noise source under test

Note 1 to entry: Background noise includes contributions from airborne sound, noise from structure-borne vibration,
and electrical noise in the instrumentation.
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[SOURCE: ISO 3744:2010, 3.15]

3.13

background noise correction

K;

correction applied to the mean (energy average) of the time-averaged sound pressure levels over all the
microphone positions on the measurement surface, to account for the influence of background noise

Note 1 to entry: The background noise correction is frequency dependent; the correction in the case of a frequency band
is denoted by K;; where f denotes the relevant mid-band frequency, and that in the case of A-weighting is denoted by K 4.

Note 2 to entry: It is expressed in decibels.
[SOURCE: I1SO 3744:2010, 3.16]

3.14

environmental correction

K,

correction applied to the mean (energy average) of the time-averaged sound pressure levels over all the
microphone positions on the measurement surface, to account for the influence of reflected sound

Note 1 to entry: The environmental correction is frequency dependent; the correction in the case of a frequency band is
denoted by K, where f denotes the relevant mid-band frequency, and that in the case of A-weighting is denoted by K,.

Note 2 to entry: In general, the environmental correction depends on the area of the measurement surface and, usually,
K, increases with S.

Note 3 to entry: It is expressed in decibels.
[SOURCE: I1SO 3744:2010, 3.17]

3.15

sound power

P

through a surface, the product of the sound pressure, p, and the component of the particle velocity, u,, , at a
point on the surface in the direction normal to the surface, integrated over that surface

Note 1 to entry: The quantity relates to the rate per time at which airborne sound energy is radiated by a source.
Note 2 to entry: It is expressed in watts.

[SOURCE: ISO 3744:2010, 3.20]

3.16
sound power level
Ly
ten times the logarithm to the base 10 of the ratio of the sound power of a source, W, to a reference value, W,
w
Ly, =10lg— 3
w g W, (3)

where the reference value, W, is 1 pW

Note 1 to entry: If a specific frequency weighting, as specified in IEC 61672-1, and/or specific frequency bands are
applied, this is indicated by appropriate subscripts, e.g. L4, denotes the A-weighted sound power level.

Note 2 to entry: It is expressed in decibels.

[SOURCE: ISO 3744:2010, 3.21]
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3.17
exhaust silencer
chamber with acoustic lining and/or special structure designed to reduce exhaust noise

Note 1 to entry: The ICE exhaust silencer generally comprises the entire part from its inlet but does not include the
exhaust manifold and pipe.

3.18

substitution pipe

rigid, non-absorbing pipe having the same length and the same cross section area of outlet as the tested
silencer

3.19
straight transition pipe
straight pipe used to connect two pipes of different cross section areas

3.20
bent transition pipe
bent pipe used to change the airflow direction and to connect two pipes of the same cross section area

3.21

centre distance of several exhaust outlets

b

double average distance from one exhaust outlet to the geometric centre of all exhaust outlets

3.22

insertion loss

D,

loss of sound power due to the insertion of a component or device at some point in a transmission system

Note 1 to entry: Specifically, it is the difference between the sound power level of exhaust noise when the substitution
pipe is installed on the engine and when the exhaust silencer is installed on the engine. It is expressed in decibels.

Dy =Ly (spy — Lw (ac) (4)
where

Ly spy isthe sound power level of exhaust noise when the substitution pipe is installed on the engine,
in decibels;

Ly (acy isthesound power level of exhaust noise when the silencer is installed on the engine, in decibels.

3.23
power loss ratio
r

p
ratio of the difference between the engine power when the substitution pipe is installed on the engine and
when the exhaust silencer is installed on the engine, to the engine power with the substitution pipe installed
on the engine in the declared condition

Note 1 to entry: It is expressed in percentage.

P.(spy—P,
rp _ 6P r(ES) 10004 (5)
Py(sp)

where
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