Draft for Public Comment

bsi.

BSl Group Headquarters Date: 12 September 2024
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: 24/30480349 DC

Latest date for receipt of comments: 05 November 2024 Project No. 2023/02196
Responsible committee: MCE/17 Fans

Interested committees:

Title: Draft BS1SO 13347-4 Fans. Determination of fan sound power levelsunder standardized laboratory conditions. Part 4: Sound
intensity method.

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 05 November 2024

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: 24/30480349 DC


http://www.avadocuments.com/doc/24-30480349-dc
http://www.avadocuments.com/doc/24-30480349-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.

Full document details: 24/30480349 DC

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/24-30480349-dc
http://www.avadocuments.com/doc/24-30480349-dc

DRAFT
International
Standard

ISO/DIS 13347-4

Fans — Determination of fan sound ISO/TC 117

power levels under standardized Secretariat: BSI

laboratory conditions — Voting begins on:
2024-09-12

Part 4: Voting terminates on:

Sound intensity method 2024-12-05

Ventilateurs — Détermination des niveaux de puissance
acoustique des ventilateurs dans des conditions de laboratoire
normalisées —

Partie 4: Méthode de l'intensité acoustique

ICS:17140.20; 23120

THIS DOCUMENT IS A DRAFT CIRCULATED
FOR COMMENTS AND APPROVAL. IT

IS THEREFORE SUBJECT TO CHANGE

AND MAY NOT BE REFERRED TO AS AN
INTERNATIONAL STANDARD UNTIL
PUBLISHED AS SUCH.

IN ADDITION TO THEIR EVALUATION AS
BEING ACCEPTABLE FOR INDUSTRIAL,
TECHNOLOGICAL, COMMERCIAL AND
USER PURPOSES, DRAFT INTERNATIONAL
STANDARDS MAY ON OCCASION HAVE TO
This document is circulated as received from the committee secretariat. BE CONSIDERED IN THE LIGHT OF THEIR
POTENTIAL TO BECOME STANDARDS TO
WHICH REFERENCE MAY BE MADE IN
NATIONAL REGULATIONS.

RECIPIENTS OF THIS DRAFT ARE INVITED

TO SUBMIT, WITH THEIR COMMENTS,
NOTIFICATION OF ANY RELEVANT PATENT
RIGHTS OF WHICH THEY ARE AWARE AND TO
PROVIDE SUPPORTING DOCUMENTATION.

ocuments

Document Sharing Hub

Reference number © 1SO 2024
ISO/DIS 13347-4:2024(en)

Full document details: 24/30480349 DC


http://www.avadocuments.com/doc/24-30480349-dc
http://www.avadocuments.com/doc/24-30480349-dc

ISO/DIS 13347-4:2024(en)

COPYRIGHT PROTECTED DOCUMENT

© 1S0 2024

All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting on
the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address below
or ISO’s member body in the country of the requester.

ISO copyright office

CP 401 o Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org
Published in Switzerland

Documents
© IS0 2024 - All rights reserved Document Sharing Hub
ii
Full document details: 24/30480349 DC


https://www.iso.org
http://www.avadocuments.com/doc/24-30480349-dc
http://www.avadocuments.com/doc/24-30480349-dc

ISO/DIS 13347-4:2024(en)

Contents Page
FOT@WOT. ... 1111111111111 eeeeeeeeeeeeeseereereeeeeeeseeeeeeees \'4
IIVETOQUICTIONY ..ot eeeeeeeeeeeeeeeeeereereeeeereeeee vi
1 SCOPI ...tk 1
2 NOTINATIVE FEECIEINCES ...ttt 1

3 Terms and Definitions, symbols and units
3.1 Terms and definitions
3.2 Fan sound power levels..

3.3 OENET SYINIDOLS ...
4 Instruments and MEthOdS OFf TEST ...
4.1 GBIIET AL
4.2 Reference sound source (RSS)
4.3 Calibration and field check............ccccccccce..
4.4 Performance verification ...
4.5 TESE ITIETIIOM ...
5 Equipment and installation CAte@GOTIes. ... 6
5.1 Test environment ...
5.1.1 Background noise...........cc
5.1.2 Nearby reflecting surfaces
5.1.3 Reverberation control....................
5.2 Fan installation ...
FST07/2% R 0/ U] =Y 1 =8 (o) o T oF= Ul o0 ) U= OO OO OO
5.2.2  Aerodynamic PEIFOITIANCE . ... 8
5.2.3 Mounting methods
524 DUCELEINGEI oot
5.2.5 Fan total sound testing (installation category E) ... 9
5.2.6 Faninlet total sound testing ...
5.2.7 Fan outlet total sound testing.............
5.2.8 Fan casing-radiated sound testing
5.3  Measurement SUrface ...
5.4 Reference SOUNA SOUICE [RSS) ... sssssssessssssesssssss s
6 T@STIMEERIOM. ... ...
6.1 GENETAL.o e
6.2 Sampling of sound on the measurement surface.....
6.3 Number of measurements............s
6.4  ObServations ...
6.4. 1 POINT Of OP@IATION ..ot
6.4.2  Background SOUNA LEVEL. ... e
6.4.3 Sound intensity
6.4.4 Field indicators and qualification reqUIrements.......... e 19
6.4.5  TEST COMAITIONIS oo 19
6.4.6 Information t0 De reCOTAEM. ... 19
7 CALCULATIONIS ...
7.1 Surface average level
7.2 Reference sound source adjuStment, Ry . ...ttt 22
7.3 SOUNA POWET TEVEL, Lyt
8 Reportandresults................
8.1 Uncertainty of results....
8.2 Presentation of results..
8.3 RESULES ..ot
8.4 Minimum information t0 De rePOTTEA ... 23
Annex A (normative) Indicators for use in case of diffiCulty ..., 25
Documents
© IS0 2024 - All rights reserved Document Sharing Hub

iii

Full document details: 24/30480349 DC


http://www.avadocuments.com/doc/24-30480349-dc
http://www.avadocuments.com/doc/24-30480349-dc

ISO/DIS 13347-4:2024(en)

Annex B (normative) Alternative procedure for testing of large fan equipment...............ccnn 26
Annex C (normative) Radiation of sound by fan Casing...........c s 27
BADLEOGIAPIY ... 29
Documents
© IS0 2024 - All rights reserved Document Sharing Hub
iv

Full document details: 24/30480349 DC


http://www.avadocuments.com/doc/24-30480349-dc
http://www.avadocuments.com/doc/24-30480349-dc

ISO/DIS 13347-4:2024(en)

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.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

[SO 13347-4 was prepared by Technical Committee ISO/TC 117, Fans.

ISO 13347 consists of the following parts, under the general title Fans — Determination of fan sound power
levels under standardized laboratory conditions:

— Part 1: General overview
— Part 2: Reverberant room method
— Part 3: Enveloping surface methods

— Part 4: Sound intensity method
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Introduction

This part of ISO 13347 establishes a method for determining the sound power level of a fan. The method is
reproducible in all laboratories which are qualified according to the requirements of this part of ISO 13347.

The method employs standard sound measurement instrumentation. The test set-ups are generally designed
to represent the physical orientation of a fan as installed, in accordance with ISO 5801 or ISO 13350.

Since sound power levels are considered independent of the acoustic environment around the fan, a
good comparison may be made between two or more fans proposed for any specific air performance
condition. Moreover, these values establish an accurate base for estimating the acoustical outcome of the
fan installation in terms of sound pressure levels. A successful estimate of sound pressure levels requires
extensive information on the fan and the environment in which it is to be located.

It is often advantageous for the equipment user to employ acoustical consultation to ensure that all factors
which affect the final sound pressure levels are considered. More detailed information on the complexity of
this situation may be found in acoustic textbooks.

This part of ISO 13347 has been developed in response to the need for a reliable and accurate enveloping
surface method for determining the sound power levels of fan equipment. Where possible, it has been based
on existing National standards and combines state-of-the-art with practical considerations.
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Fans — Determination of fan sound power levels under
standardized laboratory conditions —

Part 4:
Sound intensity method

1 Scope

This partof ISO 13347 applies to fans as defined in ISO 5801 and ISO 13349-1. Itis limited to the determination
of airborne sound emission for the specified installation categories. Vibration is not measured, nor is the
sensitivity of airborne sound emission to vibration effects determined.

The sizes of the fan, which can be tested in accordance with this part of ISO 13347, are limited only by the
practical aspects of the test installations.

This part of ISO 13347 determines sound power by using sound intensity measurements on a measurement
surface which encloses the sound source. It provides guidelines on the acoustical environment, ambient
noise, measurement surface, and number of measurements. The installation categories are generally
designed to represent the physical orientation of a fan installed in accordance with ISO 5801, ISO 13350 and
also defined in ISO 13349-1.

2 Normative references

The following referenced documents are indispensable for the application 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.

[SO 5136, Acoustics — Determination of sound power radiated into a duct by fans and other air-moving devices
— In-duct method

ISO 5801, Fans — Performance testing using standardized airways

ISO 9614-1, Acoustics — Determination of sound power levels of noise sources using sound intensity — Part 1:
Measurement at discrete points

ISO 9614-2, Acoustics — Determination of sound power levels of noise sources using sound intensity — Part 2:
Measurement by scanning

ISO 13347-1, Fans — Determination of fan sound power levels under standardized laboratory conditions —
Part 1: General overview

[SO 13347-2, Fans — Determination of fan sound power levels under standardized laboratory conditions —
Part 2: Reverberant room method

[SO 13349-1, Fans — Vocabulary and definitions of categories — Part 1: Vocabulary
[SO 13350, Fans — Performance testing of jet fans

IEC 1043, Electroacoustics; Instruments for the measurement of sound intensity; measurement with pairs of
pressure sensing microphones
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3 Terms and Definitions, symbols and units

3.1 Terms and definitions

For the purposes of this document, the non acoustical terms, definitions and units defined in ISO 5801,
[SO 13349, ISO 1000, and the following apply.

Note The acoustic definitions are taken from ISO 3740 to ISO 3747 and some have been expanded to fit the
specific needs of this document. Further acoustic definitions can be found in ISO 13347-1.

3.1.1
fan inlet
opening, usually circular or rectangular, through which the air first enters the fan casing

Note 1 to entry: If the fan is provided with an inlet-connecting flange or spigot, the fan inlet dimensions are measured
inside this connection. The inlet area is the gross area measured inside this flange, i.e. no deductions are made for
blockages, such as motors and bearing supports.

Note 2 to entry: When the inlet area is not clearly defined, agreement can be reached between the parties to the
contract.

Note 3 to entry: the fan inlet is defined by the airflow, when you reverse the airflow, what before was the outlet, now
becomes the inlet

3.1.2
fan outlet
opening, usually circular or rectangular, through which the air finally leaves the fan casing

Note 1 to entry: If the fan is provided with an outlet connecting flange or spigot, the fan outlet dimensions are
measured inside this connection. When the fan is delivered with a diffuser and the performance is quoted with this
fitted, the area of the fan outlet may be taken as equal to the outlet area of the diffuser.

Note 2 to entry: Fan outlet area is, by convention, taken as the gross area in the outlet plane inside the casing, without
deduction for motor, fairings or other obstructions. When the outlet area is not clearly defined, agreement can be
reached between the parties to the contract.

Note 3 to entry: the fan outlet is defined by the airflow, when you reverse the airflow, what before was the inlet, now
becomes the outlet

3.1.3
inlet sound power level
sound power level of a fan determined at the fan inlet in a specified installation category A, B, C, D or E

3.14
outlet sound power level
sound power level of a fan determined at the fan outlet in a specified installation category A, B, C, D or E

3.1.5
casing sound power level
sound power level radiated from a fan casing

Note 1 to entry: If the fan drive is external to the fan casing, the casing sound power shall include the sound power
generated by and radiated from the fan drive

Note 2 to entry: When cataloguing a range of fans, it is not always possible to include the motor noise, as this will vary
according to the power and type of motor selected. Motor noise may then be omitted, provided this fact is clearly stated.

3.2 Fan sound power levels

Considering all possible combinations for installation conditions specified in ISO 13347-1, fifteen different
sound power level (L) descriptions are defined in Table 1, for example L;;, (A,in).
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Table 1 — Sound power levels

Number Suffix Description

1 (A)in) free-inlet sound power level, installation category A.

2 (A,out) free-outlet sound power level; installation category A.

3 (Atot) tota_l sound power level pfa fan, ingtallation category A (includes the contributions from
the inlet, outlet, fan casing and drive).

4 (B,in) free-inlet sound power level; installation category B.

5 (B,in+cas) free-inlet sound power level plus casing-radiated noise; installation category B.

6 (B,out) ducted outlet sound power level; installation category B.

7 (C,in) ducted inlet sound power level; installation category C.

8 (C,out) free-outlet sound power level; installation category C.

9 (C,out+cas) free-outlet sound power level plus casing-radiated noise; installation category C.

10 (D,in) ducted inlet sound power level; installation category D.

11 (D,out) ducted outlet sound power level; installation category D.

12 (D,cas) casing-radiated sound power level; installation category D.

13 (E,in) non-ducted inlet sound power level; installation category E.

14 (E,out) non-ducted outlet sound power level; installation category E.

15 (E,tot) total sound power level of a fan, installation category E (includes the contributions from
the inlet, outlet, fan casing and drive).

3.3 Other Symbols

For consistency and mutual understanding, it is recommended that the symbols and units shown in Table 2
be used in reporting and calculation.

Table 2 — Symbols, units

Full document details: 24/30480349 DC

Symbol Term SI unit
a b, c Measurement surface dimensions m
c speed of sound m/s
D, quality indicator for sound field directivity dB
Dj3 quality indicator for reverberation or reflection dB
Ey adjustment to sound power level for duct end correction(s) dB
Eyi duct inlet end correction dB
Ey, duct outlet end correction dB
d duct diameter m
d, equivalent duct diameter (of rectangular duct) m
I sound intensity W/m?
I surface average sound intensity W/m?
I, sound intensity / at measurement location n W/m?
Lo reference intensity, re 1 pW/m2 (1 x 10712 W/m?2) W/m?2
L_i surface average sound intensity level dB
Lﬂ surface average level of the unsigned sound intensity dB
Ly fan sound intensity level dB
L? surface average fan sound intensity level dB
Li RSS sound intensity level dB
E surface average RSS sound intensity level dB
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Table 2 (continued)

Symbol Term SI unit
L, sound pressure level, re 20 uPa (2 x 10-> Pa) dB
L_p surface average sound pressure level dB
L,y recorded sound pressure level of background (noise) as measured over the normal mi- dB

crophone path/position
L;Tb surface average of background sound pressure level dB
Ly sound power level, re 1 pW (1 x 1012 W) dB
Lyym sound power level determined without end correction adjustment dB
Ly inlet sound power level determined with end correction adjustment dB
Lyymi inlet sound power level determined without end correction adjustment dB
Lo outlet sound power level determined with end correction adjustment dB
Lymo outlet sound power level determined without end correction adjustment dB
Ly, Sound power level of the reference sound source (RSS) obtained from the RSS calibration dB
I duct length m
Ry, sound power level reference source adjustment dB
r radius m
p density kg/m3
S measurement surface area m?
S; cross-sectional area of inlet at measurement area m?
S, cross-sectional area of outlet at measurement area m?
Sref reference area, 1 m? m?
z elevation m

4 Instruments and methods of test

4.1 General

Full details of the instrumentation and its requirements are given in ISO 13347-1. Particular requirements
for this part of ISO 13347 are given in the following subclauses. A sound intensity measurement instrument
and probe that meet the requirements of IEC 1043 shall be used. For sound intensity measurements, the use
of two or more different configurations of the intensity probe, or different probes, may be required to cover
the entire frequency range in conformance with Table 3.

Table 3 — Tolerances for the instrumentation system

One-third octave band Tolerance
centre frequency dB
Hz

50 to 80 +1,5

100 to 4 000 +1,0
5000 to 8000 +1,5

10 000 +2,0

12 500 +3,0

4.2 Reference sound source (RSS)

The RSS should periodically be used to qualify the performance of the sound intensity measurement system
and personnel, and to determine a sound power level adjustment for the specific site conditions. To be
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