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Management of Turbulence Flow in a Rectangular Channel by Ultrasonic Vibration
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The effect of ultrasonic vibration in the Reynolds number (Re) range of 1500 to 7000 on fluid flow in a square channel
was investigated experimentally as basic research of control of turbulence flow. By applying ultrasonic vibration to the
laminar flow, the transition to turbulent flow from laminar flow was promoted downstream. When a trapezoidal hom
transducer was fixed at the side wall of a channel, acoustic streaming from the hom tip was induced by this transducer, and
spanwise velocity in the channel increases by this streaming. In turbulent regions, turbulence can be restrained by the
ultrasonic vibration near the wall. Acoustic cavitation near the wall causes a reduction of turbulence intensity in turbulent
regions.
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Fig. 2 Local variation of the velocity with time, y /H = 0.76.
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Fig. 3 Velocity profile and u,, in the channel, x = 0 mm.
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Table 1. Mean flow parameters at Re = 1500. x = 400 mm
i oW 40W
BEE v 11.3X10%cm®/s | 11.3X10cm*/s
[RETEEE EAMIS S <) 0.008 N/m 0.011 N/m’
l JIRTERERE o, 0.28 cm/s 0.34 cm/s

Table . Mean flow parameters at Re = 5000, x = 400 mm

o oW 40W
BRE v 11.4X107%cm?/s | 11.4X107°cm®/s
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Fig. 4 Near-wall mean stream-wise velocity, x= 400 mm.
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Fig. 6 Velocity profile and u,,.. x = 800 mm.
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Fig.10 Reynolds shear stress at Ke = 7000
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