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TECHNICAL IMPROVEMENT OF STANDARD FOR NOISE MESUREMENT METHOD OF SMALL FAN,
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The measurement method of sound power level of the airborne noise emitted by small fans is defined by ISO

10302-1. In the standard, a plenum which acoustically transparent covering made of very thin plastic film

to sustain the static pressure is used to measure sound power level of fan defined as “air moving device”

on loaded condition. In the current standard, some problems are arising, one is the existence of a fan with a

static pressure exceeding 750 Pa due to the limit of plenum strength, the other is the effect of wind noise from a

slider at the plenum outlet. In addition, the sound power level is measured by 10 microphones on the hemisphere

field, which the measurement cost is tends to be high. In order to solve these problems, a reinforced plenum for

high pressure applications was fabricated, an attempt to reduce flow noise from outlet was performed and a new

single microphone traverser to measure the sound power level was designed.
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1: polyester film 2: adjustable exit port assembly

3: slider opening  4: slider 5: piezometer pressure ring
behind panel  6: mounting panel assembly  7: fan

8: retainer 9: vibration isolation 10: gusset

Fig. 1 Construction and dimension of full size plenum

(unit: m)

Table 1 Plenum specification

Film material and thickness PET, 50um
Frame material Aluminum
Frame Sectional area size 20x20mm

Fig. 2 Half size plenum (unit : mm)
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Fig. 3 Dimension of perforated metal plate

Table 2 Specifications of perforated metal plate

Plate type Plate 1 | Plate2 | Plate3 | Plate 4
Aperture ratio
32.6 40.2 50.9
AR [%]
Pitch P [mm] 5 9 15 20
Diameter
3 6 10 15
D [mm]
Thickness [mm] 2
Material Aluminum
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Fig. 4 Schematic view of acoustic measurement  (Lyy i)

| Fan mounting side ‘

AEBTIIFig. 4 DEHIITKRIZT U RAE—H—%
WHiAS, T LAOT 7 VRO T A E—H — R
KD XTI AEBE LTz, JIRE R 150103021
ICEDBNTEY, Tabled3 [THIESZ, Fig b ICFER
DYAEBRNT O~ A 7 0k B Z R,

Table 3 Microphone position on hemispherical measurement

surface

Microphone
position No. X yir o
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 0,45
6 0,83 0,40 0,38
7 0,26 0,65 0,71
8 0,74 0,07 0,67
9 0,26 -0,50 0,83
10 -0,10 0,10 0,99

Fig. 5 Actual test arrangement of microphones in a hemi-

anechoic room.
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Fig. 7 Test arrangement of sound power level measurement

in a hemi- anechoic room
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Fig. 9 1/3 Oct. band sound power spectra comparing plenum

with and without plates
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Fig. 10 1/3 Oct. band sound power spectra comparing plenum
with and without plates at static pressure 750Pa of FAN A
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Fig. 11 1/3 Oct. band sound power spectra comparing plenum
with and without plates at static pressure 250Pa of FAN A
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Fig. 12 1/3 Oct. band sound power spectra comparing plenum

with and without plates at static pressure 750Pa of FAN B
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Table 4 Specification of air filter

Material Polyurethane foam
Thickness[mm] 3 (single layer)
Density[kg/m’] 75£10

Pressure loss[Pa] 200
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Fig. 18 Schematic view of delta shape microphone traverser
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