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Implicit Computational Algorithm for 3D Incompressible Flows
with Collocated Grid System and its Parallelization
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A new computational method for incompressible fluid has been developed on the collocated
grid system. This method consists of an implicit algorithm (C-ISMAC) for the prediction stage
in a MAC method, a fifth-order QSI scheme for non-linear terms and an improved pressure
computation method (C-HSMAC). The developed method, including the grid generation, was
completely parallelized on the basis of a 3D domain decomposition method. As a result of the
computation of cubic cavity flows, the improvements of the computational efficiency due to the
C-HSMAC and 3D domain decomposition methods were clearly confirmed. In addition, the
velocity profiles in the 3D cavity were reasonably predicted with the present method.
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