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The prediction of ventilated supercavitation shapes according to the angle of
attack of a circular cavitator

Jong-Ju Yi', Min-Jae Kim’, Bu-Geun Paik~ and Kyung Chun Kim"

Abstract Ventilated cavity shapes by varying angle of attack of a circular cavitator were predicted
based on Logvinovich’s Independence Principle in order to verify the cavity shape prediction method.
The prediction results were compared with model experiments conducted in the high-speed cavitation
tunnel. In the prediction of the cavity centerline, the movement of the cavity centerline due to the
effect of gravity and cavitator’s angle of attack were well predicted. In the prediction of the cavity
contour, it was found that the cavity edge prediction error increased as the angle of attack increased.
The error of the upper cavity contour was small at the positive angle of attack, and the error of the
lower cavity contour was small at the negative angle of attack.
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Fig. 1. A supercavity contour measurement set up

Table 1. A Ventilated cavity test condition

AOA O Omin O
0 0.239 0.119
10 0.236 0.118

-10 0.234 0.117
20 0.226 0.113
-20 0.221 0.110
30 0.207 0.104
-30 0.209 0.104
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Fig. 2. The supercavitation contour measurement
results
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Fig. 3. A definition of the cavity length
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Table 2. A comparison of the maximum cavity
diameter and length between test and present results

Test Results Present Results

AA 'pJp, | Lo, | DJD, | LD,
0 2.673 13.552 2.795 12.333
10 2.487 11.978 2.705 11.167
-10 2.563 19.622 2.765 13.611
20 2.302 8.704 2.591 10.333
-20 2.523 20.728 2.712 15.056
30 1.970 6.923 2.444 9.889
-30 - - 2.558 15.889
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Fig. 4. A comparison of the cavity edges between the test and present results(Red line : present, Blue dot line : test)
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