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BS 848-2.6:2000

National foreword

This British Standard reproduces verbatim ISO 10302:1996 and implements it as the
UK national standard. It partially supersedes BS 848-2:1985 which will be withdrawn
on publication of the suite of ISO standards which, together, cover the scope of

BS 848-2:1985. The suite of future standards which will eventually complete the
supersession are as follows:

BS 848-2: Fans for general purpose — Methods of noise testing
BS 848-2.1: General overview (future implementation of ISO 13347-1)
BS 848-2.2: Reverberant room methods (future implementation of ISO 13347-2)
BS 848-2.3: Enveloping surface methods (future implementation of ISO 13347-3)
BS 848-2.4: Sound intensity methods (future implementation of ISO 133474)
BS 848-2.5: In-duct method (future implementation of ISO 5136)

BS 848-2.6:Airborne noise emitted by small air-moving devices (implentation of
ISO 10302:1996)

The UK participation in its preparation was entrusted to Technical Committee
MCE/17, Industrial fans, which has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international/European committee any enquiries
on the interpretation, or proposals for change, and keep the UK interests
informed,

— monitor related international and European developments and promulgate
them in the UK.

A list of organizations represented on this committee can be obtained on request to
its secretary.

Cross-references

The British Standards which implement international publications referred to in this
document may be found in the BSI Standards Catalogue under the section entitled
“International Standards Correspondence Index”, or by using the “Find” facility of
the BSI Standards Electronic Catalogue.

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, the ISO title page,
pages ii and iii, a blank page, pages 1 to 23 and a back cover.

The BSI copyright notice displayed in this document indicates when the document
was last issued.

This British Standard, having Amendments issued since publication
been prepared under the
direction of the Engineering Amd. No. Date Comments

Sector Committee, was published
under the authority of the
Standards Committee and comes
into effect on 15 March 2000
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INTERNATIONAL ISO
STANDARD 10302

First edition
1996-12-15

Acoustics — Method for the measurement
of airborne noise emitted by small air-
moving devices

Acoustique — Méthode de mesurage du bruit aérien émis par les petits
équipements de ventilation
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ISO 10302:1998(E)

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 1SO 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 1SO, also take part in the work. ISO collaborates closely with the International Electrotechnicai
Commission (IEC) on all matters of electrotechnical standardization.

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.

International  Standard 1SO 10302 was prepared jointly by Techncial Committees ISO/TC 43, Acoustics,
Subcommittee SC 1, Noise, and ISO/TC 117, Industrial fans.

Annexes A and B form an integral part of this International Standard. Annexes C and D are for information only.
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ISO 10302:1998(E)

Introduction

This International Standard specifies in detail a laboratory method for determining and reporting the airborne
noise emissions of small air-moving devices used primarily for cooling electronic equipment, such as computer
and business equipment. To provide compatibility with measurements of noise emitted by such equipment, this
International Standard uses the noise emission descriptors and sound power measurement methods of 1SO
7779. The descriptor of overall noise emission of the air-moving device under test is the A-weighted sound
power level. The one-third-octave-band sound power level is the detailed descriptor of the noise emission.
Octave band sound power levels may be provided in addition to the one-third-octave-band sound power levels.
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ISO 10302:1998(E)

Acoustics - Method for the measurement of airborne noise emitted by
small air-moving devices

1 Scope

1.1 This International Standard specifies a method for measuring the airborne noise emitted by small air-
moving devices such as those used for cooling electronic, electrical and mechanical equipment. These air-
moving devices include such types as propeller fans, tube-axial fans, vane-axial fans, centrifugal blowers,
transverse blowers, cabinet blowers and variations of these types.

This International Standard describes a method and the test apparatus for determining and reporting the
airborne noise emitted by small air-moving devices as a function of the airflow and the fan static pressure
developed by the air-moving device on the test apparatus. It is intended for use by air-moving device
manufacturers, by manufacturers who use air-moving devices for cooling electronic equipment and similar
applications, and by testing laboratories on behalf of these manufacturers. Results of measurements made in
accordance with this International Standard are expected to be used for engineering information and
performance verification, and the method may be cited in purchase specifications and contracts between
buyers and sellers. The ultimate purpose of the noise emission measurements is to provide data to assist the
designers of electronic, electrical or mechanical equipment which contains one or more air-moving devices.

1.2 This International Standard is applicable to small air-moving devices used for cooling electronic equipment
and for similar applications where the total sound power level of the air-moving device is of interest.
Experimental data show that this method is useful up to an airflow of 1 m®s and up to a fan static pressure of
750 Pa.

This International Standard is suitable for type tests and provides a method for air-moving device
manufacturers, equipment manufacturers and testing laboratories to obtain comparable results. The method
defined in this International Standard, by reference to ISO 7779, provides for determination of sound power
levels in a qualified environment, using either a comparison method in a reverberation room based on ISO 3741
or ISO 3742 or a direct method in essentially free-field conditions over a reflecting plane based on ISO 3744 or
ISO 3745. The method specified in this International Standard may be applied to air-moving devices which
radiate broad-band noise, narrow-band noise, or noise that contains discrete frequency components.

The method specified in this International Standard permits the determination of noise emission levels for an
individual unit under test. If these levels are determined for several units of the same production series, the
results may be used to determine a statistical value for the production series using methods described in 1SO
7574-4 or in ISO 9296.

CAUTION - Vibration, flow disturbances, insertion loss and other phenomena may alter radiated sound power in
the actual application; therefore, the results of measurements made in accordance with this International
Standard may differ from the results obtained when air-moving devices are installed in equipment.

NOTE 1 This International Standard does not describe measurement of the structure-borne noise generated by air-moving
devices, and it does not cover measurement of the aerodynamic performance of such devices.

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
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ISO 10302:1998(E)

possibility of applying the most recent editions of the standards indicated below. Members of IEC and ISO
maintain registers of currently valid International Standards.

ISO 266:-", 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.

ISO 3742:1988, Acoustics - Determination of sound power levels of noise sources - Precision methods for
discrete-frequency and narrow-band sources in reverberation rooms.

ISO 3744:1994, Acoustics - Determination of sound power levels of noise sources using sound pressure -
Engineering method in an essentially free field over a reflecting plane.

ISO 3745:1977, Acoustics - Determination of sound power levels of noise sources - Precision methods for
anechoic and semi-anechoic rooms.

ISO 7779:1988, Acoustics - Measurement of airborne noise emitted by computers and business equipment.

ISO 5801:-2, Industrial fans - Performance testing using standardized airways.

3 Definitions
For the purpose of this International Standard, the following definitions apply:

3.1 sound power level, L,,: Ten times the logarithm to the base 10 of the ratio of a given sound power to the
reference sound power. It is expressed in decibels. The reference sound power is 1 pW (= 1072 W).

The frequency weighting or the width of the frequency band used shall be indicated, for example the A-
weighted sound power level, octave band sound power level, one-third-octave-band sound power level, etc.

NOTE 2 ISO 9296 requires that the declared values of the A-weighted sound power levels of computer and business
equipment be expressed in bels (B), using the identity 1 B = 10 dB. This requirement applies primarily to equipment and
functional units thereof which are used in offices and office-like environments and in computer installations, rather than to
the constituent components of such equipment. Some manufacturers have also found it convenient to express the A-
weighted sound power levels of devices, components and subassemblies, including small air-moving devices, in bels.

3.2 air-moving device: A device for moving air which utilizes a rotating impeller driven by an electric motor
with electronic or mechanical command.

NOTES

3 An air-moving device has at least one inlet opening and at least one outlet opening. The openings may or may not have
elements for connection to ductwork or to other parts of the airflow path.

4 Tests may be run with a particular frame, motor and rotor, but with different accessories (e.g. finger guards). For the
purposes of this International Standard, each such configuration is referred to as an air-moving device.

3.3 fan: An air-moving device.

NOTE 5 W.ithin some industries, including information technology, the unmodified term "fan" means "axial flow air-moving
device," and the unmodified term "blower" means "centrifugal device". In this International Standard, the term "fan" is used
to mean "air-moving device" and does not necessarily imply axial flow. Modifiers (such as axial, centrifugal or mixed-flow)
will be added if it is necessary to distinguish between types. This usage is adopted for consistency with ISO 5801.

3.4 test plenum: A structure onto which the air-moving device under test is mounted for noise emission
measurements.

' To be published (Revision of ISO 266:1975)
2 To be published
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NOTE 6 The plenum provides a flow resistance to the air-moving device, but permits sound from the air-moving device to
escape with only minimal attenuation. Thus, the sound power radiated by the air-moving device may be determined from
acoustical measurements made outside the test plenum.

3.5 air-moving device performance curve: The presentation of fan static pressure as a function of volume flow
rate under standard air conditions and constant operating voltage and frequency in accordance with ISO 5801.

3.6 point of operation: Point on the air-moving device performance curve corresponding to a particular volume
flow rate.

NOTE 7 The point of operation is controlled during a test by adjusting the "slider" on the test plenum exit port assembly.

3.7 overall static efficiency of air-moving device: The volume flow rate multiplied by the fan static pressure
and divided by the input electrical power. The expression for overall static efficiency, as a percentage is:

Py x q, x 100

N = Py
where
Nos is the overall static efficiency, as a percentage;
Pse is the fan static pressure, in pascals;
qy is the volume flow rate, in cubic metres per second;
P, is the motor input power, in watts (true power, not including reactive component), supplied at the

terminals of the electric drive motor.

NOTE 8 The air-moving device is defined to include the motor, impeller and frame; therefore, the overall static efficiency
includes both the electromechanical efficiency of the motor and the aerodynamic efficiency of the impeller and frame.

3.8 standard air density: Density under standard conditions, 1,201 kg/m®. For the purposes of this
International Standard, standard conditions are 20 °C, 50 % relative humidity, and 1,013 x 10° Pa barometric
pressure.

3.9 frequency range of interest: The range extending from the 100 Hz one-third-octave band to the 10 kHz
one-third-octave band, inclusive. The range and centre frequencies of these one-third-octave bands are
specified in ISO 266.
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