ot
Hl
3
)
okl
o
ot
8
&
L
bt
Ay
X
o
iy
i)
ot
i

=3 pp.82~85 2008 KSPE Spring Conference

Z2FF(EAEN) ) £F FLA Aeioly J4A- A

Shape Optimization of Cavitator for a Supercavitating
Projectile Underwater

Jooho Choi*

ABSTRACT

When a projectile travels at high speed underwater, supercavitating flowarises, in which a huge
cavity is generated behind the projectile so that only the nose, i.e., the cavitator, of the projectile
is wetted, while the rest of it should be surrounded by the cavity. In that case, the projectile can
achieve very high speed due to the reduced drag. Furthermore if the nose of the body is shaped
properly, the attendant pressure drag can be maintained at a very low value, so that the overall
drag is also reduced dramatically. In this study, shape optimization technique is employed to
determine the optimum cavitator shape for minimum drag, given certain operating conditions.
Simultaneous optimization technique is proposed for efficient cavitator shape optimization, in

which the cavity and cavitator shape are determined in a single optimization routine.
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Fig. 1 Projectile Underwater
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Fig. 2 Modeling of the Cavity Shape
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Fig. 3 Comparison Between Theoretical and Numerical
Results
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Fig. 4 Shape of the Cavitator
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Table 1. lteration Summary of Cavitator Optimization

Problem
design - .
initial optimum
parameter
bl 0.5000 0.7214
b2 0.5000 0.6490
w2 1.0000 1.0017
cl 1.3000 1.4290
2 1.6000 1.5983
c3 2.0000 1.6595
cobj 0.3029 0.0314
Cd 0.4285 0.4366
# iter 19
# cost eval 48
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