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Abstract

Two-dimensional nonlinear free-surface wave problems are analyzed with consideration of
viscosity. Navier-Stokes equation and continuity equation are solved by the application of
Finite Analytic Method, and MAC scheme is used for the treatment of free surface. Surface
tension effect is also considered and laminar flow is assumed. The free-surface waves in
shallow water, the flows around a vortex-pair with free surface and the wave ahead of a
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rectangular body are simulated to test the present numerical scheme. In the shallow water
problem, viscous effect due to the friction on the bottom is observed. In the second problem,

the approach of a vortex-pair to the free surface is simulated to examine the interaction of

vortex-pair with the free surface. In the third problem, the wave ahead of a semi-infinite

floating body is simulated.
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Fig.16 Velocity vector around vortex-pair
Re=4X 10°, We=10°, Fn=0.4, a / d=0.3
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Fig.21 Time evolution of free surface elevation
(Re=4Xx10° Fn=0.4, We=10°, a/d=0.3)
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