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Behavior of Rigid Particles and Bubbles in an Ultrasonic Field
(Measurement of Falling and Rising Velocities in Cylinders)
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The behavior of solid spherical particles and air bubbles moving in an ultrasonic standing wave field are investigated
experimentally. An ultrasonic transducer of 45kHz is fixed at the part of the wall of the vertical square channel, and a standing wave
field can be formed horizontally in this section. Several small cylinders are inserted in this channel and particles and bubbles are
droped or raised into the cylinders respectively. In the experiment for ngld particles falling or rising in a liquid, the average terminal

velocity in an ultrasonic field is slower than that in which there is no ultrasonic field. In the case of bubbles, the path of spherical
bubbles in cylinders strongly changes depending upon which position (node or antinode of sound pressure) in the standing wave
field it passes. The rising velocity of non-spherical bubbles is faster than that of those with no ultrasonic application since the shape
of bubble is deformed into a prolate ellipse by the ultrasonic radiation force and the drag coefficient of bubble decrease.
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Fig.1 Particle falling velocity calculated by BBO in
a standing wave field |
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Fig.3 Comparison of pressure amplitude by hydrophone and
visualization of sound pressure using polypropylene particles
in silicone oil
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Fig.4 Falling velocity of glass particles in an ultrasonic field
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Fig.5 Deceleration ratio of glass particles
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Fig.6 Rising velocity of polypropylene particles in cylinders
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Fig.7 Terminal velocity of bubbles
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Fig.8 Photograph of rising bubbles in cylinders
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Fig.9 Aspect ratio of bubbles in cylinders
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Fig.10 Rising velocity of bubbles in cylinders
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Fig.11 Deformation of bubbles by ultrasound

SIAOEABBIERORE, FEHFECIDIBEL

RBPBREINTODD, BEOERLP/NEho7LEZD.

INnH—EOERIL, BERFoORESRE, KEOIED
REFI AT, BRIBERRE TOBE - SBRE DBERME
B, BEFE CHREMICITIAAIEENDHAIEERIEBL T
5.

5. 8K
BERBRICIDRFOFHBEEEL, LE- (?«J: 2B
oY, WMET 5. e, FEREBOEOMEL BB T HIED
»,EEVLEE TS, —F, EATIREIE, RagnKE
7ppE, BERICI> TRIBBRBBRICER T2,

FEMEREEE S IETS.

BORRE
Co: EHURE, DATER, EHENRE, d, SREMER
ERBESLOER, P EBRTEN=Ps/(pf-c), t' &
RITFEI t=¢t- 0, VRIFOTERE (7 L) #E, Vo ki F
DIRESEE, V, BERTEH PR (L) T8 T 0%
BE, V.o BRSP4 72 L (JORE) 3 3R T 00 R st B

h=11mm h=29mm
Antinode ' Node
T

57 mm

Fig.12 Sketch of path of bubbles by radiation force(d,=3.0 mm)
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Fig.13 Rising velocity of bubbles, ultrasonic power SW
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