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Numerical prediction of hydrodynamic characteristics of
high-speed stepped planing craft
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Abstract: As one of the representative types of high-speed surface craft, stepped planing crafts have strong
nonlinear hydrodynamic problem when sailing at high speed. It is a research focus to predict the craft's
resistance and motion response accurately. Based on the viscous fluid theory and dynamic mesh techniques,
the paper presents the coupling solution of the longitudinal three degrees of freedom motion equations of
stepped planing crafts. A set of numerical prediction methods for a stepped planing craft were established.
The numerical predictions of the stepped planing craft resistance and navigation attitude at different speeds
were carried out, and the variation characteristics of the resistance and navigation attitude of the stepped
planing craft with speed were quantitatively analyzed. The distribution law of sliding surface, bottom pressure
and flow field was discussed. The results show that when Fry<4.88, the pressure difference resistance
coefficient C,, is greater than the friction resistance coefficient Cy, with the pressure difference resistance
being a dominant component. When Fry 24.88, C, is slightly smaller than Cy, and the friction resistance Ry is
equivalent to the pressure difference resistance R,,. The wetted area ratio ¢ decreases rapidly with the increase
of speed. When Fry=4.48, { tends to be stable at about 0.31. The research results of this paper are of
important value to the design of the stepped planing crafts.
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Fig.1 Diagram of calculation model
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