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A Study on the Flow Field Analysis with a High-frequency
Ultrasonic by PIV Measurement
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Abstract

The purpose of this study is to compare the time mean velocity distribution, the time mean kinetic
energy, and the time mean turbulence intensity between vertical and horizontal flow fields in a coaxial
circular pipe by PIV measurement. Experiments are performed at a Reynolds number 2,000, measuring
regions divided as the section regions A, B, C, D in flow fields. The angle of the high-frequency
ultrasonic is selected in the direction of 45° to the flow axes and it is reflected several times. In
results, it is clarified that the effect of gravity is given in the vertical flow field compared with the
horizontal flow field and the ultrasonic affects the turbulence enhancement. And kinetic energy and
turbulence intensity with ultrasonic are shown slightly bigger than those in flow field without it.
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. Ar-ion Laser

1 2. Cylinercal Lens
3. Circulation Pump 4. Flow control valve
5. Ultrasonic 6. Ultrasonic generator
7. He-Ne Laser 8. Photo Multiplier
9. Singnal processor 10. LDV host computer
11. CCD camera 12. High-speed camera
13. Hi-Fi 8mm camcoder 14. Image grabber
15. PIV host computer

Fig. 1

Schematic  arrangement of  the

experimental system
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Image Grabber DT3155(640 X480 pixel, B&W)
Light Source 4W Ar-ion Laser

Particle Seed PVC(Polyvinyl Chloride : 100m)
Working Fluid | Citywater(107C)

Sheet Light Cylindrical Lens(t=2mm)

Flow Meter LDV(Laser Doppler Velocimetry)
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Fig. 2 Flow chart of P1V processing
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Fig. 3 Measuring regions in the flow fields of
the vertical (a) and the horizontal (b)
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Fig. 4 Time mean velocity distribution in the
vertical flow field without ultrasonic
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Fig. 6 Time mean velocity distribution in the

horizontal flow field without ultrasonic

(A) (B) (©) (D)
Fig. 5 Time mean Kkinetic encrgy distribution in

the vertical flow field without ultrasonic

(A) (B) © D)

Fig. 7 Time mean Kinetic energy distribution in
the horizontal flow field without

ultrasonic
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Fig. 8 Time mean velocity distribution in the
vertical flow field with ultrasonic

(A) (B) © ()
Fig. 9 Time mean kinetic cnergy distribution in

the vertical flow field with ultrasonic
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Fig. 10 Time mean velocity distribution in the
horizontal flow field with ultrasonic
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Fig. 11 Time mean Kinetic energy distribution

in the horizontal flow field with
ultrasonic
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Fig. 12 Comparison of the time mean turbulence
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