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Numerical prediction of motion behavior of particle agglomerate in standing

wave acoustic field based on fractal theory

JIA Wenlong FAN Fengxian SU Mingxu

(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract Based on the fractal theory, the model for dynamics of particle agglomerate in standing wave
acoustic field was developed, and the entrainment coefficient, phase lag and drift coefficient of the particle
agglomerate were numerically predicted. The prediction results were compared with experimental data, and
good agreement was shown. On this basis, the influences of the radius, number and packing of the primary
particles in the agglomerate on the parameters that characterize the motion behaviors of the agglomerate were
investigated. The results show that for the agglomerate formed by two primary particles, the closer the values
of primary particle radius, the larger the difference between the motion behaviors of the agglomerate and the
volume-equivalent sphere. When the fractal dimension keeps constant, with increasing number of primary
particles the entrainment coefficient decreases, the phase lag increases, and the drift coefficient first increases
and then decreases, accompanied by the significant difference between dynamic behaviors of the agglomerate
and those of the volume-equivalent sphere. As the packing of the primary particles tends to be denser, the
entrainment coefficient increases, the phase lag decreases, the drift coefficient changes monotonously, and the
difference in motion behaviors between the agglomerate and the volume-equivalent sphere shrinks.
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