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Finite Difference Method of Transient Nonlinear

Free Surface Wave Problems

La Yu-lin Li Bao-yuan

(Research Institute of Engineering Mechanics, Dalian [nstitute of Technology, Dalian)

Abstract

A finite difference method is developed for computing the two-dimensional transient

potential flow generated by an impulse on the free surface, Both the dynamic and kine-
matic free surface conditions are considered in nonlinear version, The primary features
of the present paper include the use of special coordinates transformations so that the
geometry of the flow field is transformed into a time-invariant region, presents an
iteration process, by which the velocity potential is computed as the solution of a Pois-
son equation, the application of fast Fourier transform (FFT) technique results in a
tri-diagonal system of equations which can be readily solved by the Thomas algorithm,
the computing time is significantly reduced, Thus an efficient technique for handling the
transient potential problems is well justified, The feasibility of the present method is

verified by two examples involving different initial disturbances,



