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Study on Drag Reduction of Hyper-speed Underwater
Vehicles

Byoung-Kwon Ahn* - Chang-Sup Lee* - Hyoung-Tae Kim*

ABSTRACT

Recently underwater systems moving at hyper-speed such as a super-cavitating torpedo have
been studied for their practical advantage of the dramatic drag reduction. In this study we are
focusing our attention on super-cavitating flows around axisymmetric cavitators. A numerical
method based on inviscid flow is developed and the results for several shapes of the cavitator
are presented. First using a potential based boundary element method, we find the shape of the
cavitator yielding a sufficiently large enough cavity to surround the body. Second, numerical
predictions of super-cavity are validated by comparing with experimental observations carried out

in a high speed cavitation tunnel at Chungnam National University (CNU CT).
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Fig. 1 Symmetric body (cavitator) and cavity surface
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Fig. 2 CNU high speed cavitation tunnel

Table 1. Specification of the cavitation tunnel

Size 6.8m Speed
(L x H) x 2.0m (max) 15m/s
Section 120mm
D x B) < 50mm Cav. No. | 0.4~5.0
Pres:?ure 10kPa Pressure 300KkPa
(min) (max)

Fig. 3 Test section of the cavitation tunnel
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Fig. 4 Typical result of the present method
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Fig. 6 Predicted cavity shapes for different bodies: (a)
wedge angle: 45 degree, (b) wedge angle: 90

degree.
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Fig. 7 Predicted (left column) and observed (right column) cavity growth
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