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PIV Measurement of Acoustic Streaming around Droplet in an Acoustic Levitator

IR e, [ I S
(Nobuyuki KAWAHARA)  (Eiji TOMITA)
fi] LR 2 i LR =

(Okayama Univ.) (Okayama Univ.)

Steady-state acoustic streaming flow patterns have been visualized using PIV in a single-axis ultrasonic
levitator (vibrating frequency: 60 kHz) under the ambient temperature and ambient pressure environment.
Primary streaming circulation flow and counter-rotating secondary streaming flow were observed around
levitated droplet when single liquid droplet about 2mm in diameter existed near pressure node in the
ultrasonic standing wave field. Both acoustic streaming have been axisymmetry along horn-reflector
common axis. PIV images of scattering from smoke particles have revealed streaming flow patterns which
have displayed different characteristics under both axisymmetric and asymmetric conditions (with reflector
was displaced horizontally Smm from common axis). Under the asymmetric condition, the primary
streaming flow has been counter-clockwise around the levitated droplet and has combined to secondary
streaming vortex. When input currents on BLT of acoustic levitator were same under both axisymmetric and
asymmetric conditions, x direction velocity of secondary streaming flow away from vortex center and
evaporation rate were enhanced on asymmetric standing wave condition.
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Fig. 7 Acoustic streaming formed in acoustic levitator
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Fig. 11 Secondary acoustic streaming around a levitated droplet under asymmetric condition
of horn and reflector
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