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Turblence Analysis Using Petrov-Galerkin Finite Element Method with Exponential Weig
hting Functions and Its Integrated Software Development
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We have proposed a finite element scheme based on the Petrov-Galerkin weak formul
ation using exponential weighting functions. We have also presented the particle approach for solving nume
rically complicated fluid flow problems. To overcome spurious oscillations in the standard MPS method, we
have proposed to utilize the logarithmic-type weighting function and also take into the influence radius r
eduction for solving an auxiliary Poisson equation for the pressure field. The polygonization of numerical

data has been constructed by using the marching cubes algorithm, and also the rendering has been illustra

ted in using the generated polygons and POV-Ray as the physics-based computer graphics. We have also prese
nted the application of the GPU-based particle method to three-dimensional complicated fluid flow problems
, namely the dam-breaking flow problem, and flow in a liquid ring pump with rotating impeller.
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