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Study of Acoustic Streaming at Resonance by Longitudinal
Ultrasonic Vibration Using Particle Imaging Velocimetry
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Acoustic streaming induced by Lhe microscopic longitudinal ultrasonic vibration at 28.5 kHz is visualized
hetween the quiescent glass plate and ultrasonic vibrator by particle imaging velocimetry{PIV) using laser.
0 investigate the augmentation of air flow velocily of acoustic sireaming. the velocity variations of air
streaming between the stationary plate and ultrasonic vibrator are measured in real-time. [t is
experimentally investigated that the magnitude of the acoustic streaming dependent upon the gap between
the ultrasonic vibrator and stationary plate results in the variations of the average velocity fields as a
outcome of the bulk air flow caused by the ultrasonic vibration. In addition. maximum acoustic streaming
velocity exists at resonant gap. 18mm that is one of the resonant gaps (H=18. 24, 30, 36mm) at which
resonance occuss.  The variation of the local maximum turbwent intensity with axial direction appear to
reveal the value of 8%~70% dependent upon the gap between the quiescent glass plate and ultrasonic
vibrator. Shearstress is also maximized at the center region of the vibrator and the vorticity is also
maximum and minimum in the neighborhood of the center of the vibrator at which ihe local maximum
turbulent intensity and shear stress exist.

Keywords: Particle imaging velocimetry, ultrasonic vibration, acoustic sireaming, flow visualization. resonance
ASK subject classification: Ultrasonic and elastic waves (4.6)
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Fig. 1 Simplified schematic diagram of the experimental setup.
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a AT k=2n/k (\: wavelength) ¢ WA4E °]
&3tol 2 D8 w3l 28 WASKs gapS H
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Badh 230 {EAS) FEHHEE 60 W (31 50 V)
o) drt,

glo] A FEE 200 mJ ©)F A= HA NA:YAG #o]
7 (dual head pulsed Nd:YAG laser, Quantel)o}c},
FUCRRE &5 d= 3o 94FF A2 FA4=HY
2l sheet beam opt-ics 2 go|Ade A3ty sk
3709 Ago] AFEUT, Sheet beam & <F 10 A=
o] iz} (expanding angle)& 7HAL QJrt, IHEE
S 91249 | (light sheet)d] E3 FAl= 7%
100mn 2} imm ojc}, &|o]& & (laser sheet plane)-
Z25at A 9y ¥ Ry f5EE 45

£48)7) gelel DR Qe 49 W] sHo2

Zakslojajop gkl oCD 7hjete) Y% (Kodak
MEGAPLUS ES 4.0)0& 2k % 2k °]2 7Hoj2h= glo[A)
sheet ¥ 1100 mm A% YolA YA|5l1 glon E3t
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Fig.4(a) Radial directional turbulent intensity distributions.
at resonance gap(H) = 18 mm
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Fig.4(b) Axial directional turbulent intensity distributions.
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Fig.5(a) 3-D Radial directional turbulent intensity distribution.
at resonance gap(H) = 18 mm
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