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Three dimensional non hydrostatic pressure model for free surface flowson C-D
unstructured grid [. Scheme
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In order to accurately simulate the free surface flows which have notable vertical motion, based on the pressure
splitting and semi implicit method, a formulation of the 3-D non hydrostatic pressure model on C-D unstructured, z level
grid is proposed and its numerical scheme is detailed. For accelerating the convergence of computation, the equations are
solved at two steps by decomposing the pressure into hydrostatic and non hydrostatic parts. Firstly, an approximate solution
is obtained by solving the momentum equations without the implicit part of the hydrodynamic pressure term. Secondly, the
approximate solution is corrected by solving the 3 D Poisson equations involving the implicit part of the hydrodynamic
pressures. Comparing with the models on the traditional C grid, this model involves the tangential momentum equation and
avoids the errors caused by the simplicities of the C grid. The governing equations are discretized by a finite difference
finite volume algorithm, and the free surface of flow is described by water level function method. Considering the requirement
of the numerical stability and exactness, different semi implicit factors are used for calculating the free surface and
hydrodynamic pressure. The combination of the pressure splitting method, 6 semi implicit method and Eulerian Lagrangian
Method make this model simple, stable and efficient.
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