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FREE SURFACE FLOW ANALYSIS BY SOROBAN GRID BASED CIP MEHTOD

HN. Im"

In this study, we provide a comprehensive review of the CIP(Constrained Interpolation Profile/Cubic
Interpolated Propagation) method with a pressure-based algorithm that is known as a general numerical solver for
solid, liquid, gas and plasmas. And also we introduce a body-fitted grid system(Soroban grid) for computation of
strongly nonlinear marine hydrodynamic problems such as slamming, water on deck, wave impact by green water.
This grid system can keep the third-order accuracy in time and space with the help of the CIP method. The grid

system consists of the straight lines and grid points. In the
- Soroban in Japanese. The length of each line can be different and the number of grid

these lines like abacus

2-dimensional grid case, each grid points moving in

points in each line can be different. Mesh generation and searching of upstream departure point are very simple
and possible to mesh-free treatment. To optimize computation of free-surface and multi-fluid flows, We adopt the
C-CUP method. In most of the earlier computations, the C-CUP method was used with a staggered-grid approach.
Here, because of the mesh free nature of the Soroban grid, we use the C-CUP method with a collocated-grid

approach.

Key Words : CIP%, Soroban Grid, Body-Fitted, Free Surface
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Fig. 2.2 The principle of CIP method : (a) solid line is initial
profile and dashed line is an exact solution after advection,
whose solution (b) at discretized points. () When (b) is
linearly interpolated, numerical diffusion appears. (d) in
the CIP, spatial derivative also propagates and the profile
inside a grid cell is retrieved.
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Fig. 2.3 Basic concept of CIP method.
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Fig. 3.1 (a) orthogonal curvilinear coordinate grid, (b) the
concept of two-dimensional soroban grid
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Fig. 3.2 (a) distribution of monitor function,
(b) distribution of accumulated monitor function
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Fig. 3.6 Zalesak problem: solid body rotation in two

dimensions. (a)lntial Condition, (b) profile at Y=60,
X=0~, (c)uniform grid, (d) soroban grid.
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