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AN EFFICIENT ALGORITHM FOR INCOMPRESSIBLE
FREE SURFACE FLOW ON CARTESIAN MESHES

GS. Go and HT. Ahn"
School of Naval Architecture and Ocean Engineering, Ulsan Univ.

An efficient solution algorithm for simulating free surface problem is presented. Navier-Stokes equations for
variable density incompressible flow are employed as the governing equation on Cartesian meshes. In order to
describe the free surface motion efficiently, VOF(Volume Of Fluid) method utilizing THINC(Tangent of Hyperbola for
Interface Capturing) scheme is employed. The most time-consuming part of the current free surface flow simulations
is the solution step of the linear system, derived by the pressure Poisson equation. To solve a pressure Poisson
equation efficiently, the PCG(Preconditioned Conjugate Gradient) method is utilized. This study showed that the
proper application of the preconditioner is the key for the efficient solution of the free surface flow when its
pressure Poisson equation is solved by the CG method. To demonstrate the efficiency of the current approach, we
compared the convergence histories of different algorithms for solving the pressure Poisson equation.
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Fig. 1 Schematic figures of the cartesian grid in 2-D case
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Fig. 4 Layout of equation (32)
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