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Foreword

International Standard

ISO 5136 : 2003 Acoustics — Determination of sound power radiated into a duct by fans and other air-moving
devices - In-duct method,

which was %epared by ISO/TC 43 ‘Acoustics’ of the International Organization for Standardization, has been

adopted hnical Committee CEN/TC 211 ‘Acoustics’, the Secretariat of which is held by DS, as a European

Standard.

This Europe ndard has been prepared under a mandate given to CEN by the European Commission and

the EuropeansFree Trade Association, and supports essential requirements of the relevant EU Directive.

For relationshimth this directive, see Annex ZB.

This European St shall be given the status of a national standard, either by publication of an identical

text or by endorse and conflicting national standards withdrawn, by October 2003 at the latest.

In accordance with t /CENELEC Internal Regulations, the national standards organizations of the follow-

ing countries are boundftojmplement this European Standard:

Austria, Belgium, the Czer@public, Denmark, Finland, France, Germany, Greece, Hungary, Iceland, Ireland,

Italy, Luxembourg, Malta, @erlands, Norway, Portugal, Slovakia, Spain, Sweden, Switzerland, and the

United Kingdom.

Endorsement notice ®
The text of the International Standar 5136 : 2003 was approved by CEN as a European Standard without

any modification. .
NOTE: Normative references to internati @oublications are listed in Annex ZA (normative).
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Introduction

This International Standard describes a procedure for the measurement of sound pressure levels in the inlet
or outlet ducts of a fan and a method to use these sound pressure levels to calculate the sound power levels

radiated w fan to the duct system.

Annex A listsfyalues of coefficients for the determination of the combined mean flow velocity and modal
correction. A specifies two procedures for the determination of the signal-to-noise ratio of sound versus
turbulence. utational procedure for the calculation of the A-weighted sound power level from one-third-
octave band Ie&ns?is given in Annex C. Annex D shows an example of the calculation of the combined mean
flow velocity and | correction.

The sound power ra into a duct by a fan or other air-moving device depends to some extent on the type
of duct, characterized m acoustical impedance. For a measurement method, the test duct has, therefore,
to be clearly specified. is International Standard, the test duct is of circular cross-section and terminated
anechoically. Details of ty@ nechoic terminations are given in Annex E. The sound power obtained under
these special conditions is a #€ppesentative value for actual applications, as the anechoic termination forms an
impedance about midway be the higher and lower impedances found in practice. The sound power
radiated in actual applications in theory, be estimated from data on air-moving devices and duct
impedances. Since this informa is_at present incomplete, these effects are not usually considered in
acoustical calculations. O

windscreen (“sampling tube”) is preferre e microphone, with the sampling tube, is mounted at a radial

*
In order to suppress the turbulent pre@ﬂuctuations at the microphone, the use of a long cylindrical
position such that the sound pressure is Well r§lated to the sound power by the plane wave formula to an

acceptable extent, even in the frequency rang€%in)which higher-order acoustic modes are possible.

The uncertainty of measurement (see Clause 4) j ¥giyen in terms of the standard deviation to be expected if
the measurements were repeated in many differentabégatories.

The procedures for measuring the operating conditiQ erformance measurements) are not specified in
detail in this International Standard. The operating conditi re specified in ISO 5801.

This International Standard is one of a series specifying di methods for determining the sound power
levels of fans and other air-moving devices.

e space and into a duct are different
hen there is no connected duct. The

In general, the sound powers radiated from a fan inlet or outlet int
because of the reflection of sound energy at the fan inlet or outlet gl
in-duct method according to this International Standard is suitable fo rmining the sound power radiated
into a duct by a fan inlet or outlet. The sound power radiated into free s y a fan inlet or outlet should be
determined using the a reverberation room method (ISO 3741, 1SO 37 free-field method (1ISO 3744,
ISO 3745, ISO 3746) or a sound intensity method (ISO 9614).
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1 Scope

1.1 General

ThisN\International Standard specifies a method for testing ducted fans and other air-moving devices to
de ine the sound power radiated into an anechoically terminated duct on the inlet and/or outlet side of the

equi nt.
*
NOT afsfor the sake of brevity, wherever the term “fan” occurs in the text, it means “fan or other air-moving device”.

The methodsis\applicable to fans which emit steady, broad-band, narrow-band and discrete-frequency sound

and |, respectively”

The maximum me velocity at the microphone head for which the method is suitable depends on the
type of microphone shield used, and is as follows:

— foam ball @;
— nose cone 20 r@/(

— sampling tube 40 m/s. /‘

Above these values the suppressiohrof turbulent pressure fluctuations by the microphone shield (see 3.9) may

be insufficient. @

It is expected that sound power tests wi conducted in conjunction with airflow performance tests in
accordance with I1ISO 5801. The ductin ement will therefore normally incorporate a “star” type flow
straightener on the outlet side of the fan whi ill minimize swirl (see 7.3). Where it is permissible to delete
the straightener as, for example, with large f installation category C according to ISO 5801:1997, the
method is limited to a swirl angle of 15°. (An exanﬁg,oﬂa method for determining the angle of swirl is given in

Annex J.) /

NOTE 2 The installation categories defined in ISO 58 ly that the fan is either ducted on the outlet side only
(category B), on the inlet side only (category C) or on both sid tegory D).
1.2 Types of sound source 0

t
connected to ducts on at least one side. It is also applicable to ot n/attenuator combinations or equipment

The method described in this International Standard is app@ o a sound source in which a fan is
hé‘ri
incorporating fans which can be considered as “black boxes”. @

Examples of fans and other equipment covered by this International St!n& are

— ducted centrifugal fans, /é
— ducted axial flow fans, O/
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— ducted mixed-flow fans,

— ducted air-handling units,

— duc:%mst-collection units,

— ductéd airttonditioning units, and
*

— ducted S.

throttle devices pr that a quiet air flow delivered by an auxiliary fan is available, and the signal-to-noise

This International @ard is also applicable to other aerodynamic sources such as boxes, dampers and
ratio of sound press @o turbulent pressure fluctuations in the test duct is at least 6 dB (see 7.2.1).

sound sources, which da€snot require the measurement of sound pressure in a flow environment, is
described in 1SO 7235. Th hod was originally devised for the determination of the flow noise level of
ducted silencers. The sound r is determined in a reverberation room connected to the test duct via a
transition element. ®

An alternative method t%mine the sound power level of the flow-generated noise of such aerodynamic

In the case of ducted fans with cl@ upled attenuators, the signal-to-noise ratio of sound pressures to
turbulent pressures may be insuffici hen using the in-duct method. Therefore the method described in
ISO 7235 is recommended for such fa /ayn‘uator combinations.

This International Standard is not applicable’to non-ducted fans or equipment.

2 Normative references ,O/"

The following referenced documents are indispens for the application of this document. For dated
references, only the edition cited applies. For un references, the latest edition of the referenced
document (including any amendments) applies. /

*
ISO 266, Acoustics — Preferred frequencies QE

I1SO 5801:1997, Industrial fans — Performance testing using stafidardized airways
IEC 60651:2001, Sound level meters %
IEC 60942:1997, Electroacoustics — Sound calibrators o

IEC 61260, Electroacoustics — Octave-band and fractional-octave-band filt .

For the purpose of this document, the following terms and definitions apply. The symb given in Table 1.

. S,
fan inlet area
St

surface plane bounded by the upstream extremity of the fan

3 Terms, definitions and symbols

NOTE 1  The inlet area is, by convention, taken as the gross area in the inlet plane inside the casing. No dﬁﬂon is
made for motors, fairings or other obstructions. 0



