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On the simulation of an ultrasonic levitated droplet shapes
with moving particle semi-implicit and distributed point source method.

Yuji WADA*!, Kohei YUGE*?

ABSTRACT : Numerical simulation of an ultrasonic levitated droplet shape is discussed. In the

circumstances of acoustic standing wave, water droplets are trapped at the sound pressure node from the

effect of the acoustic radiation force, that is, a static force generated because of acoustic nonlinearity. While

trapped near the node, the droplets are experimentally known to change their shapes into spheroid, though,

very few report has numerically calculated the shape of the droplet considering the free surface boundary of

the droplet. In this report, authors successfully simulate the two-dimensional shape of the droplet using
distributed point source method (DPSM) and moving particle semi-implicit (MPS) method.
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Fig. 1 Forces act on an ultrasonic levitated droplet.
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Fig.2 Distributed point sources and boundary
conditions.
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Fig.3 Moving particle semi—implicit method window
and gradient.
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Fig.4 Problem geometry for an ultrasonic levitated
droplet.
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Fig.7 Droplet deformation and internal pressure at
the time 0, 0.5, 2, 20 ms with initial radius
of ./40.
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Fig.8 Time variation of the gravity center position
of the droplet with various initial radii.
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Fig.9 Time variation of the ratio of width to
height of the droplet with various initial
radius.
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