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Study on Quantitative Visualization Using Bubble Tracer
in a Cavitation Tunnel

Bu-Geun Paik, Kyung-Youl Kim, Seong-Rak Cho and Jong-Woo Ahn

Abstract.

In the present study, naturally generated bubbles were investigated to be sure if they could be

adopted as the tracer for PIV techniques. The bubble can be grown from the nuclei melted in the water of tun-
nel and the size of bubbles is changed through the variation of tunnel pressure. Since the trace ability and appro-
priate size of tracer are so important for PIV techniques, the characteristics of bubbles as tracer are revealed
in terms of trace ability and bubble size with the variation of flow speed and tunnel pressure in this study. In
addition, PIV measurements of flow behind a rotating propeller are conducted to confirm the trace ability of

bubbles even in a highly vortical flow.
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Fig. 1. Observation of rudder cavitation (bottom view).
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Fig. 2. Velocity field around rudder surface.
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Fig. 3. Schematic diagram of experimental set-up.

Table 1. Test condition for 2-D PIV technique.

Flow speed (m/s) 3 5 8
Time interval

(usec.) 120 100 80

1.0 1.0 1.0

T . 0.8 0.8 0.8
unnel pressure

(atm.) 0.5 0.5 0.5

0.3 03 0.3

0.2 0.2 0.2
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Fig. 4. Particle images at the tunnel pressure of 0.2 atm.
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Table 2. Summary of the results in the uniform flow.

interrogation

Uy Pt U_mean (pixel) V_mean (pixel) U_rms (pixel) error ratio (%) widow Remark
3 m/s 1.0 3.07 -0.03 0.002 0.5 32X32 Normal
0.2 3.07 -0.02 0.002 0.7 32X32 Normal

1.0 5.06 -0.03 0.002 12 32%32 Normal

5 m/s 0.2 5.08 -0.02 0.007 5.2 32X32 Normal
0.2 5.07 -0.02 0.007 52 32X32 Threshold

1.0 5.49 -0.05 0.011 2.8 4848 Normal

0.3 5.52 -0.02 0.027 4.7 48%48 Normal

8 m/s 0.2 5.46 -0.03 0.024 6.1 40x40 Normal
0.2 5.50 -0.02 0.010 4.3 48%48 Threshold

0.2 5.46 -0.03 0.066 0.5 40Xx40 Reverse
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Fig. 5. Velocity fields at the tunnel pressure of 0.2 atm.
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Fig. 6. Velocity field after threshold treatment.

Fig. 7. Particle image after reverse method.
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