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Development of a Solver for 3-D Flows with Free Surface using the Finite Volume
Method on Unstructured Grids

Joong-Hyuck Yim, Je-Hyun Baek
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Abstract

A Navier-Stokes equation solver for incompressible viscous flows with free surface is developed and
tested. This is based upon a fractional time step method and a non-staggered finite volume formulation for
unstructured meshes. For time advancement scheme, Adams-Bashforth method for convective term and
Crank-Nicolson method for diffusive term are applied. The interface between two fluids with different fluid
properties is tracked with Piecewise Linear Interface Calculation(PLIC) Volume-of-Fluid(VOF) methods.
Computational results are presented for some test problems: the broken dam, the sloshing in a rectangular
tank, thefilling of acylindrical tank.
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Fig. 2 Definition sketch for broken dam problem
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Fig. 4 Definition sketch for sloshing of rectangular tank
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t=0.06 t=0.24

Fig.5 Comparison of wave profile (A/d=Ay/d=0.0186,
T Jo/d =T,Jg/d =413 ; Wu & et a[6] )
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Fig. 6 Definition sketch and computational meshes of
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