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An Experimental Analysis of the Contributions to the Radiated Noise due to
Panel Vibration in a Fan Unit

Hyungseok Kook, Seung-Jin Huh, Kang-Ho Ko, Jachyung Lee, Seok-In Hong, and
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Abstract

This study is concerned with the reduction of noise radiation by an industrial fan unit. Among the noise
sources involved in the fan unit, this article is focused on the noise source due to vibration of panels of the
unit housing, It is shown here that noise radiation associated with the panel vibration can be as significant in
some frequency ranges as that associated with other noise sources such as acroacoustic fan noise.
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Fig. 1 Sketch of a centrifugal fan unit
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Fig. 2 Spectrogram of the noise radiated by a fan unit
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Fig. 3 Spectrogram of the noise radiated by a fan unit
after the motor has been reassembled with a
tighter tolerance
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Fig. 4 Results of Spectral Decomposition from
spectrogram represented in Figure 2
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Fig. 5 Results of Spectral Decomposition from
spectrogram represented in Figure 3
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Fig. 6 Total radiation noise and the estimated
contribution from structure-borne noise when a
loudspeaker installed in the fan-motor position
was excited by a white noise

Speaker Excitation
70

" toal
5% structure-borne noise
50 — sum of front and back panels

T 40}
m

2 30t
i B
o 20

10

000 200 300 400 500
Frequency (Hz)
Fig. 7 Estimated contribution of front and back panels
when a loudspeaker installed in the fan-motor
position was excited by a white noise
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Fig. 8 Estimated contribution of the lower panel when a
loudspeaker installed in the fan-motor position
was excited by a white noise
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Fig. 9 Total radiation noise and the estimated
contribution from structure-bomne noise when the
unit was operated at a constant speed of 900rpm.
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Fig. 10 Estimated contribution from the lower panel to
the total structure-borne noise when the unit was
operated at a constant speed of 900rpm.
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Fig. 11 Estimated contribution from the lower panel to
the total structure-borne noise when the unit was
operated at a constant speed of 1140rpm.
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