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Calculation of Minute Particle Motion in Ultrasonic Standing Wave
-Differences due to particle diameter, vibration amplitude and vibration mode-
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In this research, it was analyzed that the unsteady calculation for particle motion under the pressure
distribution of two-dimensional standing wave in the air by CFD. The result show that particle easily
clustered together under large particle and high acoustic pressure. Lastly, particle easily clustered
together at the point that a pressure gradient maximize because acoustic radiation force increases.
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Table 1 Analysis condition

Domain fluid Compressible air
Fluid density Ideal gas
Turbulent model k-epsilon
Time dependence Unsteady
Max velocity of flowing fluid 1
U[m/s]
Vibration frequency f [kHz] 20
Time step size [s] 1/16 T (T: period)
Number of time steps 32000 (=0.1[s])
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Fig. 1 Mesh model (units in mm)
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Fig. 2 Standing wave pressure distribution
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Fig.3 Pressure distribution of node and anti-node
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Fig.4 Particles movement by changing particle size (N=5,
P=2kPa)
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Fig.5 Particles movement by changing maximum acoustic
pressure (d;=30um, N=5)
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Fig.6 Particles movement by changing vibration mode
(dp=30um, P=2kPa)
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