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In accordance with the provisions of Council Resolution 15/1993 this document is circulated in
the English language only.

Conformément aux dispositions de la Résolution du Conseil 15/1993, ce document est distribué
en version anglaise seulement.

To expedite distribution, this document is circulated as received from the committee secretariat.
ISO Central Secretariat work of editing and text composition will be undertaken at publication
stage.
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IN ADDITION TO THEIR EVALUATION AS BEING ACCEPTABLE FOR INDUSTRIAL, TECHNOLOGICAL, COMMERCIAL AND USER PURPOSES, DRAFT
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© International Organization for Standardization, 2006


��Ą������̸�	Aӓ�,4n�_񣲕	����ցu.pu�X��P���)/]�eː^s����:����\xV�P���V:��
�Ī{R�l�ͯ�Y��6F���յx�\+����

ISO 7779:1999/DAmd 2

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but shall
not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.
Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation

parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In the
unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

Copyright notice

This 1ISO document is a Draft International Standard and is copyright-protected by ISO. Except as permitted
under the applicable laws of the user's country, neither this ISO draft nor any extract from it may be
reproduced, stored in a retrieval system or transmitted in any form or by any means, electronic, photocopying,
recording or otherwise, without prior written permission being secured.

Requests for permission to reproduce should be addressed to either ISO at the address below or ISO's
member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20
Tel. +4122749 01 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org

Reproduction may be subject to royalty payments or a licensing agreement.

Violators may be prosecuted.

© ISO 2006 — All rights reserved



��j�/O��.@1��#�^&����q4����e������n�Q�;�������p���������a	p�g��?�7#�W�T<�y����rݳӱs~G�`�����	l��h���P�T���

ISO 7779:1999/DAM 2

Foreword

ISO (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.

Amendment 2 to ISO 7779:1999 was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee
SC 1, Noise.
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Acoustics — Measurement of airborne noise emitted by
information technology and telecommunications equipment

AMENDMENT 2: Revision of measurement surfaces, procedures for
equipment installation/operation and identification of prominent
discrete tones

Page 2: Normative references
Replace ISO 3745:1977 by:

ISO 3745:2003, Acoustics — Determination of sound power:levels of noise sources using sound pressure —
Precision methods for anechoic and hemi-anechoic rooms

Delete the following:

ISO 10302:1996, Acoustics — Methods for the measurement of airborne noise emitted by small air-moving
devices

Add the following:

ISO 389-7:2005, Acoustics — Reference zero>for:the>"calibration of audiometric equipment — Part 7:
Reference threshold of hearingufder free-field and diffuse-field listening conditions

IEC 61672-1:2002, Electroacoustics - Sound.level:meters — Part 1. Specifications

ECMA-74:2005, Measurement of airbarne_noise emitted by information technology and telecommunications
equipment

Page 7: 5.1.7
Replace the existing 5.1.7 as follows:
5.1.7 Sub-assemblies

A sub-assembly shall be supported 0,25 m+ 0,03 mabove the reflecting plane by vibration-isolating elements.

If a hemispherical measurement surface is used with any radius less than 1 m but at least 0,5 m, the sub-

assembly test height shall be reduced to 0,125m*39%m . The supports shall not interfere with the propagation of

airborne sound.

© 1SO 2006 — All rights reserved 1
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Page 15: 7.6.1
Replace the first paragraph of the existing 7.6.1 and the following NOTES, as follows:
7.6.1 General

Except as specified in Annex B, the requirements of 1ISO 3744:1994 or ISO 3745:2003 shall be followed as
applicable. For information technology and telecommunications equipment, the preferred measurement
surfaces are hemispherical and are described in Annex B of ISO 3744:1994. The conditions of Clause 5
above shall however be followed. The number and location of the microphone positions shall be as specified
in Annexes B or C of ISO 3744:1994, or in Annexes D, E, F or G of ISO 3745:2003, as applicable, except as
specified in Annex B of this International Standard.

NOTE 1 In some cases, for example when small equipment emits relatively low sound power levels, it may be helpful
to use a smaller hemispherical surface with a radius of at least 0,5 m. To minimize near field effects, the 0,5 m radius
would have a corresponding lower frequency limit of approximately 172 Hz.

NOTE 2 B.2 defines a cylindrical measurement surface as an alternative to the parallelepiped surface in
ISO 3744:1994.

2 © 1SO 2006 — All rights reserved
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Page 29: Annex B

Replace the existing Annex B as follows:

Annex B
(normative)

Measurement surfaces

B.1 Hemispherical surface

Refer to ISO 3744 for the requirements for microphone locations and geometry of the hemispherical
measurement surface and microphone array, supplemented by the following recommendations:

a) When using fixed microphone positions, it is recommended that the microphone positions given in
ISO 3744 for sources emitting discrete tones be used for all sources. The coordinates for this array are
reproduced below in Table B.1.

b) When using the coaxial circular paths arrangement specified in |SO.3744, it is recommended that a
minimum of 10 heights be used.

Other acceptable alternatives are described in‘Annexes D, E, F,.and.G of ISO 3745:2003.

Table B.1 — Co-ordinates of microphone pasitions for equipment emitting discrete tones

Position x/r yir z/r
1 0,16 | -0,96 | 0,22
2 0,78 | -0,60 | 0,20
3 0,78 | 0,55 | 0,31
4 0,16 | 0,90 | 0,41
5 0,83 | 0,32 | 045
6 0,83 | -040 | 0,38
7 0,26 | -0,65 | 0,71
8 0,74 | -0,07 | 0,67
9 0,26 | 050 | 0,83

10 0,10 | -0,10 | 0,99

For small equipment, a hemispherical surface with a radius of at least 0,5 m may be used. To minimize the
near field effects, the 0,5 m radius would have a corresponding lower frequency limit of approximately 172 Hz
(based on a requirement of one quarter of the wavelength of sound at the lowest frequency of interest).
Additional information is given in references [12], [13] and [14].

© 1SO 2006 — All rights reserved 3
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B.2 Cylindrical surface
B.2.1  General

Figure B.1 illustrates the cylindrical measurement surface, having microphones located along the side and top
of the cylinder. The cylinder shall be centred around the reference box with the centre of the cylinder’s base
corresponding to the centre of the reference box base. The dimensions of the reference box, /;, ,, and /;, and
the reference distances to the cylinder, d;, d,, and d; are as shown. For the purposes of this annex, the
dimensional labels shall be assigned so that /, > /,. All dimensions are in metres.

NOTE The cylindrical measurement surface stated here or similar one will also be a part of forthcoming version of
ISO 3744.

B.2.2  Selection of size of cylindrical surface

The microphone positions lie on the measurement surface, a hypothetical cylindrical surface enveloping the
source and having a total area S equal to the sum of the area of the top circular surface, Stop, and the area of
the side vertical surface, Ssqe. The radius of the cylinder is R = /4/2 + dy = [5/2 + d;, and the height of the
cylinder is H = I3 + d3. The area of the top surface of the cylinder is Sy, = nR? and the area of the vertical side
surface is Sgqe = 2nRH. Due to the fact that the microphones are associated with unequal sub-areas, both d3
and d1 may be selected arbitrarily based on the size of the machine under test or.other considerations. It is
recommended that both of these be set to the same value, preferably 1 m, but neither shall be less than 0,5 m.
Furthermore, none of the distances d,, d», or d; shall be greater than 1,5 times-either of the others (e.g., this
condition will be met for d; and d, provided d; = [ — ;). With dz and d; selected;"H and R are defined and d»
defaults to d, = R — |5/2.

B.2.3  Selection of microphone positions on‘the cylindricalsurface

The microphones on the cylindrical measurement surface-@are~associated with unequal sub-areas, as
described below. It is strongly recommendedcthat continuous;-paths (circular traverses) be used for the
microphones. However, if fixed microphone positions are;used to sample over the circular traverses, at least
12 equally-spaced angular positions (i.e., at 30-degree:spacing or less) shall be used. The traverses may be
implemented by either rotating the microphones keeping:the source stationary, or rotating the source keeping
the microphones stationary.

The following requirements govern the number of'side microphones, Ngg4., and the number of top microphones,
Nup, and the associated sub-areas: (1) Nyiie 2°H/0,5 (to achieve adequate vertical sampling by limiting spacing
to 2-metre or less); (2) as a minimum, N4 = 4 (for relatively short sources); and (3) Niop > Niige/2.

The vertical side microphones are associated with equal sub-areas and positioned such that the i-th
microphone is h; = (I — 1/2)H/Nj;q. from the floor. The sound pressure level averaged over the side surface is:

— w  01L,
L, e = 101g Z 10~ dB (B.1)

side =l

The top microphones are associated with unequal sub-areas, S;, and are spaced equally along the radius of
the top surface. The radius of the j-th sub-area is R; = jR/N,,,, and the position of each top microphone is ;= R;.
1+ (Rj—Ry.)/2 forj> 1, and r, = R,/2. The sound pressure level averaged over the top surface is:

top

Ly =101g) —— 2310” dB (B.2)

D,top
top Jj=1
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where 5. = z(R> ~R2, ) forj>1,and s, =zR?.

Figure B.2 illustrates an example of the cylindrical microphone array for 5 vertical side microphones
and 4 top microphones.

B.2.4 Calculation of the average sound pressure level over the cylindrical surface

The sound pressure level averaged over the cylindrical measurement surface is given by:

I 1 Ly Ly
L = 101g§[5mp100”% +8.,.10" " } dB (B.3)

where S = Sy, + Ssige and Lo and L, aregiven above.

NOTE The quantity L_p in Equation (B.3) corresponds to either E or E in 8.1 of 1ISO 3744:1944, depending on

whether the measurement is of the source or of the background:oise, respectively.

Additional details about the cylindrical surface can’ be found in references [15], [16] and [17] in the
Bibliography.

© 1SO 2006 — All rights reserved 5
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Figure B.1 — lllustration of the cylindricakmeasurement surface and cylindrical microphone array.

Shown are the side and top circular microphone traverses for a configuration of 6 side microphones
and:-3 top microphones.
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