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Computational Method for Free-Surface Flows with 5th-Order QSI Scheme
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A computational method has been proposed for viscous incompressible flows accompanied by oscillating free
surfaces. The free surface profiles are represented by general curvilinear coordinates generated at every compu-
tational time step on the basis of the ALE method. The transformed Navier-Stokes equations are discretized on
the collocated grid arrangement. The velocity-pressure correction is performed with C-HSMAC method, which
is effective for free-surface flows on the present coordinates and grid system. The computational method was
applied to small amplitude standing waves under the effect of gravity and surface tension forces. In addition, it
was also applied to lid-driven cavity flows with free-surfaces as well as the non-linear waves caused by a pressure
pulse imposed on a free surface. As a result, it has been shown that the present computational method is effective

to predict free-surface flows.
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Fig. 1: Geometry and coordinates
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