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Abstract

Because of low noise and small size with huge capacity, a centrifugal fan is widely used for
ventilation, air-conditioner and so on, which are very near to human life. Because of the complex-
ity of its vibration and noise generation mechanics, most of researches on them are based on
experimental methods. This study is to characterize the centrifugal fan noise and vibration. It is
considered that noise is composed of the structural vibration noise and the air flow induced
aerodynamic noise. To decouple the structural vibration noise the centrifugal fan is masked with
an adhesive tape, such that air blowing is prohibited thus only the structural vibration noise is
extracted. The noise level and characteristics in the frequency domain are verified and compared
with those of total mixed one. This study shows some significant results that the structural
vibration noise has relatively narrow band power spectrum compared with the total mixed one
and has a strong periodicity. The sound level is lowered about 5dB by the removal of air flow with
the masked fan for an air-conditioner used in this study.
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Fig. 1 Air-conditioner used in the study
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Fig. 3 Experimental set-up



Centrifugal Fan 4-%7]¢| A% -

Hotor & fon Ar Flow Duct ar Flow Moise
Rotation Systen

Asrodynaric

Excitation Structural Vibration
Noise

Eccentricrty Effect Structure
Excitation
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Fig. 6 Structural vibration at the motor
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Fig. 8 Characteristics of structral vibration noise
Sound pressure level=65dB
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