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Development of a Three-Dimensional Euler Solver for Analysis of Basic Contraction
Flow
J Kim and H T. Kim

The three-dimensional Euler equations are solved numerically for the analysis of contraction
flows in wind or water tunnels. A second-order finite difference method is used for the spatial
discretization on the nonstaggered grid system and the 4-stage Runge-Kutta scheme for the
numerical integration in time. In order to speed up the convergence, the local time stepping and
the implicit residual-averaging schemes are introduced. The pressure field is obtained by solving
the pressure-Poisson equation with the Neumann boundary condition. For the evaluation of the
present Euler solver, numerical computations are carried out for three contraction geometries, one
of which was adopted in the Large Cavitation Channel for the U.S. Navy. The comparison of the
computational results with the available experimental data shows good agreement.
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Fig. 1 Grid system of contraction.
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Fig. 3 Comparison of computed and measured wall
side pressures along the bottom wall centerline.
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Fig. 7 Velocity vectors and pressure contours
in the center plane.
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