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A study on the shape of supercavitation center line change according to the
gravity and angle of attack effect

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

Abstract In this study, a cavity shape measurement experiment was conducted by changing the
diameter and the angle of attack of a disk cavitator. Since the gravity effect is proportional to the
cavity volume, the larger the cavity, the greater the effect. It is concluded that the gravity effect
becomes smaller as the cavitation number decreases because of a short cavity maintaining time. The
cavity centerline rises in case of the positive angle of attack and descends in case of the negative
angle of attack. Since the effect of the angle of attack is inversely proportional to the square of the
cavity radius, the effect of the angle of attack becomes dominant in the vicinity of the cavitator. It
is judged that the horizontal section of the cavity centerline cannot be extended because the factors
affecting the gravity effect and the angle of attack effect are different.

Key Words : Supercavitation(33-%"), Gravity Effect(%= &3}), Angle of Attack Effect(r52F &
3}), Supercavity Centerline(-3-&54141)
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(a) The experimental scheme

(c) The shadowgraph to supercavitation
Fig. 1. The experiment configuration and result
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Fig. 3. The definition of angle of attack
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Table 1. The experimental condition and results for the maximum cavity diameter and cavity length

el P 1o o | o a0s, | DJD, | L/D, |DJD,|L/D,] .

(mm) e Tmin « (Deg.) | (Experimental) | (Experimental) | (Analysis) | (Analysis) 4
1 15 0.097 0.049 0 4.007 32.900 4.165 30.000 0.300
2 30 0.196 0.098 0 3.208 18.000 3.024 15.133 0.310
3 36 0.239 0.120 0 2.673 13.552 2.765 12.333 0.302
4 45 0.299 0.150 0 2.622 11.667 2.506 9.689 0.240
5 0.236 0.118 10 2487 11.978 2.705 11.167 0.297
6 0.234 0.117 -10 2.563 19.622 2.765 13.611 0.300
7 36 0.226 0.113 20 2.302 8.704 2.591 10.333 0.297
8 0.221 0.110 -20 2.523 20.728 2712 15.056 0.300
9 0.207 0.104 30 1.970 6.923 2.444 9.889 0.303
10 0.209 0.104 -30 - - 2.558 15.889 0.301
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