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Flow Visualization around a Circular Cylinder on the Flow Field
of Oscillatory Air Column in the Closed Pipe

Kotaro SUZUKI"

Katsuji SAKAGUCHI™

ABSTRACT
The experimental investigation of flow visualization around a circular cylinder in the oscillatory
flow was carried out.  The test cylinder was installed on the center of the passage in the closed pipe
with the oscillatory air column. The oscillatory flow near the resonance of air column was produced

by a pump which was composed of a crank and piston mechanism as an oscillator.

The frequency

of the oscillator was changed in the range of 10 to 22.5Hz, and the amplitude of the oscillator was
25mm. The velocity and pressure in the oscillatory flow were measured by the hot wire anemometer
and the pressure transducer respectively. The flow visualization around the test cylinder in the
oscillatory flow was carried out by using the laser light sheet method and the smoke wire method.
The digital images for the flow visualization around the test cylinder were taken by a high speed

camera.

As a result, it was proved that the convective heat transfer characteristics around the test cylinder
were influenced by the velocity of the main flow and the behavior of vortices, which were formed,
moved and then broken down, near the test cylinder in the oscillatory flow.

F—U—F: REE, BN, B, Thedd, HE.
Keywords : Oscillatory flow, Pipe flow, Resonance, Flow visualization, Circular cylinder.
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1. Test section

2. Circular cylinder
3. Expansion section

6. Photo micro sensor
7. Piston pump

8. Hot wire probe

9. Pressure transducer
10. Potentio meter

11. DC amplifier

12. Hot wire anemometer

13. Personal computer with A/D converter
14. Simultaneous sampling unit

15. Connecting rod

Fig.1 Experimental apparatus for velocity and pressure measurements.

4. Motor
5. Crank disk
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16. Laser generator
17. Cylindrical lens

18. High speed camera
19. Nicrom wire

20. Motion retarder
21. Smoke pulse generator

Fig2 Experimental apparatus for flow visualization.
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Fig4 Effective velocity and effective pressure.
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Fig.5 Digital images of flow visualization around a circular cylinder with velocity wave of oscillating flow.
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