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Optimal Design of Conical Cavitator of Supercavitating Vehicles

LIN Ming dong,HU Fan, ZHANG Wei- hua
(College of Acrospace and Material Engineering, National Univ. of Defense Techmlogy, Changsha 410073, China)

Abstract: Differert empirical formulae in the calculation of the supercaviy shape were analyzed, showing that the Guzewsky
formulae has good precision and scope of application. Targeting on reducing the drag, enhancing the caviation number and enlarging the
volume of the supercavitating vehicle, an optimal design model of the conical supercavitaior was built based on the Guzevsky formulae.
The weight method and genetic algorithm were applied in solving the optimal problem. The resulis are consistent with the current theory.
Effect of aspect ratios, cavitation numbers in the design process were studied. The results indicate that cavitation number is the most
mportant factor that affects the dimension of the supercavity and the volume of the vehicle has been increased significartly through the
optimal design process.
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Fig.2 Results of different supercavity formulae
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Fig.3  Sketch of supercaviating vehicle and supercavity
2
”
2
5
2
0=an
2 2
D)o
, Guzevsky /

4
Fig.4 Model of Caviator
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Tab. 1 Optimized resulis with setting from literature| 5]
D,/m gm D/ m L/m F/N AV Vi,
[5] 0. 0419 0.5 0. 4435 12. 06 8985. 4 0
1 0. 0740 0. 13889 0. 4434 11. 98 8980. 8 8 3%
2 0. 0997 0. 08333 0. 4435 11. 92 8983. 1 15. 6%
[9] , A= 17.717, o=
0.03 2 , ) >
10% )
2 [9]
Tab. 2 Optimized results wih setting from literature[ 9]
D,/m gn D/m L/m F/N AV Vo
[9] 0. 0382 0.5 0. 21117 24228 2750. 5 0
1 0. 0459 0. 29167 0. 21104 2 4125 2746. 1 9. 3%
2 0. 0592 0. 17056 0. 21321 2 4125 2804. 3 26. 9%
3 , 100m/s,
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Tab.3 Optimized results considering different vehicle aspect ratios

A D,/ Dg g o Cy

5 0. 2710 0. 0957 0. 0080 0. 0131
5 0. 2058 0. 4482 0. 0216 0. 0338
10 0. 2634 0. 1018 0. 0082 0. 0134
10 0. 2198 0. 2065 0. 0156 0. 0250
15 0. 1821 0. 2009 0. 0084 0. 0137
15 0. 3019 0. 1348 0. 0128 0. 0206
20 0. 3040 0. 0960 0. 0100 0. 0166
20 0. 2975 0. 0834 0. 0080 0. 0131
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