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A Computation Technique of Free Boundary Problems

in Generalized Coordinates

o

Yukimasa Takemoto™ , Masafumi Tanaka and Yoshiaki Nakamura***

* Faculty of Economics, Yokkaichi University
1200, Xayou-cho, Yokkaichi 512, Japan

Abstract The purpose of this paper is to present the free-surface flows in
generalized coordinate system. The model. is based on the two dimensional
unsteady Reynolds equations for the mean flow. Turbulence closure model is
obtained by a two-egation model consisting of transport equations for the
turbulence kinetic energy( k) and its dissipation rate( e). To handle arbitrary
geometries, the boundary-fitted curvilinear coordinates are used to generaté a
coodinate surface coincident with the rigid boundary and free-surface boundary
in the physical plain. Consequently, we can use accurate boundary conditions
at a free-surface. The solution procedure for - the convective terms in the
momentum equation and turbulence transport equations uses spatially third-order
accurate upwind QUICK control-volume algorithm that is extended to generalized
coordinates.

The computations for the turbulent flow in a steep-sided trapezoidal trench
placed perpendicular to the mean flow direction and in a complicated enclosure
passage with upper free-surface bounary are made with a computer code named

k € GGA2D/surf. The results are in fine agreement with the experiments in
velocity and pressure profiles.
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All dimensions are in centimeters

Fig. 8 Set up for section I, II, 1
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