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Influence of Local Ultrasonic Forcing on a Turbulent Boundary Layer
Young Soo Park, Hyung Jin sung

Abstract

An experimental study was carried out to investigate the effect of local ultrasonic forcing on a

turbulent boundary layer. Stereoscopic particle image velocimetry (SPIV) was used to probe the

characteristics of the flow. A ultrasonic forcing system was made by adhering six ultrasonic transducers

to the local flat plate. Cavitation which generates uncountable minute air-bubbles having fast wall

normal velocity occurs when ultrasonic was projected into water. The SPIV results showed that the

wall normal mean velocity is increased in a boundary layer dramatically and the streamwise mean

velocity is reduced. The skin friction coefficient (C;) decreases 60% and gradually recovers at the

downstream. The ultrasonic forcing reduces

wall-region

streamwise turbulent intensity,

however,

streamwise turbulent intensity is increased away from the wall. Wall-normal turbulent intensity is almost

the same near the wall but it increases away from the wall. In the vicinity of the wall, Reynold shear

stress, sweep strength and production of turbulent kinetic energy were decreased. This suggests that the

streamwise vortical structures are lifted by ultrasonic forcing and then skin friction is reduced.
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Fig. 1 Schematic diagram of experiment.
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Fig. 2 Distribution of skin friction for ultrasonic
forcing.
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Fig. 3 Contours of wall normal mean velocity field. a) no forcing, b) ultrasonic forcing.
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Fig. 4 Contour of streamline beneath ultrasonic transducers. a) no forcing, b) ultrasonic forcing.
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