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Abstract

A horizontally curvilinear non-hydrostatic free surface model that was applicable to three-dimensional
viscous flows was developed. The proposed model employed a top-layer equation to close kinematic free-
surface boundary condition, and an isotropic k-e& model to close turbulence viscosity in the Reynolds
averaged Navier—-Stokes equation. The model solved the governing equations with a fractional step method,
which solved intermediate velocities in the advection—diffusion step, and corrects these provisional velocities
by accounting for source terms including pressure gradient and gravity acceleration. Numerical applications
were implemented to the wind-driven currents in a two—dimensional closed basin, the flow in a steep—sided
trench, and the flow in a strongly-curved channel accounting for secondary current by the centrifugal force.
Through the numerical simulations, the model showed its capability that were in good agreement with
experimental data with respect to free surface elevation, velocity, and turbulence characteristics.
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