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A Study on the Fluid Flow with Ultrasonic Forcing by PIV Measurement
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Abstract

A study on the fluid flow with ultrasonic forcing is carried out to obtain data for the turbulence
enhancement. A large water tank is made of the transparent acrylic plates and a horizontal flow
field is given by setting two acrylic tubes to face mutually on a horizontal line. A 2-dimensional PTV
system which is composed of a continuous-output 4W Argon-ion laser, a high-speed video camera, a
PC based by an image grabber and a high resolution monitor is used to investigate characteristics of
the complex turbulence flow field. And a 2MHz i il ic vibration
forcing. Some experiments are carried out at Reynolds numbers of 2,000 and 4,000 and at 7 angles of
ultrasonic incidence. In results, the flow velocity vector distribution, kinetic energy and turbulence
intensity in both cases of with and without ic forcing are i d and di
by using PIV measurement. It is clarified that the ultrasonic forcing into flow field is valid to obtain
the turbulence enhancement.
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Fig.1 Schematic diagram of the experimental
apparatus
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Table 1 Experimental conditions

Item __
" Tmage Grabber

Sheet Light | Cylindrical Lens (width - 2mm) |
Dimension of Test Tank] 1500(L) X 800(W) x 250(H)mm
2MHz

Host Computer Intel P-IIT 650MHz Dual

| Processor (Windows2000)
Calcl.llanon 1 sec/ 120 frame
)’” Time
™" ImageRecorder | Hi-8mm Camcorder
Identification -frame Grey
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Fig. 4 Time mean kinetic energy with ultrasonic
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