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The resistance calculation of the high-speed planing based on RANS
equations

WANG Hui, ZHU Ren-chuan, YANG Yun-tao
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Shanghai, 200240. Email: wanghui1994@sjtu.edu.cn)

Abstract: The resistance performance is always the key and difficult point in hydrodynamic
performance research of high-speed planing. Considering nonlinear and viscous effects of
planing, by solving RANS equations, capturing the free surface by VOF method, the overset grid
technology to simulate the planing motion, combined with the SST £ —w two equation model,
this paper carried out the numerical simulation on the high-speed planing sailing in calm water
with two degrees of freedom including sinkage and trim. The simulation results are in good
agreement with the experimenta results for the sinkage and trim, and the relationships of
resistance changing with the speed of the planing and the pressure on the bottom changing with
the trim are obtained. The results show that the RANS method based on viscous flow can
simulate the motion of the planing with complicate geometry, which is of high accuracy and
applicability.

Key words: High-speed planing; Resistance calculation; Navigation attitude; RANS; Overset
grid technology.
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