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The Analysis of the Unsteady Flow Field and Aerodynamic Sound of

Fan Motor in a Vacuum Cleaner

Jeal-Yel Kim, Jeal-Gi, Sim, Kyung-Seok, Song. Sung-Min Oh, Dong-Jo Yang. Wo-Jin Kim

{ Abstract jr

The vacuum cleaner motor runs on very high speed for the suction power. Specially, the motive power is provided by
the impeller being rotate on very high speed. And centrifugal fan consists of the impeller, the diffuser, and the circular
casing. Due to the high rotating speed of the impeller and small gap distance between the impeller and diffuser, the centrifugal
fan makes very high noise level at BPF and harmonic frequencies. In order to calculate the sound pressure of centrifugal
fan, the unsteady flow data is needed. And Noise cause is dividing to fluid noise by exhaust flow of fan and vibration
noise by rotational vibration of vacuum cleaner fan motor. Until now, measuring method has been used to measure vibration
by the accelerometer; this method has been not measured for the vibration in some parts of brush and commutator because
of motor construction and 3-D vibrating mode. This paper was purposed on the accurate analysis, using laser vibration
analyzer,. By using this measured data of noise cause against the difficult part in old times, we would like to use for

the design of silent fan motor.
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(¢) Commutator

(d) Brush
Fig. 2 Measurement aria of fan motor in a vaccum cleaner
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Fig. 3 The Spectrum of fan motor case in a vacuum cleaner
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Fig. 4 3D Vibrating mode of fan motor case
in a vacuum cleaner

oot

KEERERE]

%

(b) FFT of Point A1~A10

]

I

|

|

[

|

I

I
e
2P3328932B%¢L
BEiiRcgait

Magntuce (V)

Magrrude (mvs)

Feaquency (Ha)

(c) FFT of Point A11~A20 (d) FFT of Point A21~A30

Fig. 5 The Spectrum of specification point (Case)
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Fig. 12 Total pressure field of blade
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Fig. 10 Velocity field-vector of blade
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