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COMPUTATIONAL METHOD WITH CURVILINEAR COORDINATES
FOR BINGHAM PLASTIC FLUIDS WITH FREE SURFACES

OO0 00 'moo g2
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This paper deals with the computational method to predict incompressible Bingham plastic fluids with
free surface boundaries. The Bingham fluids are treated with the expression proposed by Papanastasiou.
The free surface profiles are represented by general curvilinear coordinates generated at every computa-
tional time step with an ALE method. To confirm the validity of this method, it is applied to the basic
problems such as the cavity flow and the flow between two parallel plates in Bingham fluids. It has been
shown that the predicted results are in good agreement with the previous calculations. In addition, it is
also applied to the fluids with free surface represented by the boundary-fitted coordinates. As a result,
this computational method allows us to predict the free surface Bingham plastic flows.

KeyWords : Bingham plastic fluid, boundary-fitted coordinates, free-surface, ALE method
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