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Control of particle behavior by ultrasonic standing wave

*Kaiki OUCHI', Xinshun LIU?, Hikaru SUZUKI,

OKRW Mgl 2 Wrae? gk BR> A

Kenji KOFU®

s

The purpose of this research is to control the particles motion in the ultrasonic wave. The results of CFD have been
compared with experiment in order to examine the possibility of particles motion control in the air. The result show that
lager particle size, and smaller density of particle gathered at the node of the standing wave. Therefore, the particle is
easy to gather if the maximum sound pressure is large, because acoustic radiation force increases. In addition, the particle

is easily gathered by increasing the frequency.
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Table 1 Analysis condltlon

Domain fluid Compressible air
Fluid density Ideal gas
Turbulent model LES
Time dependence Unsteady
Max velocity of flowing fluid U [m/s] 0.5
Vibration frequency f [kHz] 20
Time step size [s] 1/64 T (T period)
Number of time steps 153600 (=0.12[s])

Vibration plate
Fig. 1 Mesh model (units in mm)

Fig. 2 E;cperimentél apparatus
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(b) Analysis
Fig.4 Particle movement (Styrofoam , 5S00pm)
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Fi g857 article movement (Sodium hydrogen, 60pum)
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Fig.6 Particle movement (Sodium hydrogen, 100pm)
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Fig.7Particle movement (Maximum pressure 2kPa)
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Fig.8Particle movement (Frequency 40kHz)
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