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Abstract

Two-dimensional incompressible Navier-Stokes equations have been solved by the node-
centered finite volume method with the unstructured triangular meshes. The pressure-velocity
coupling is handled by the artificial compressibility algorithm due to its computational efficiency
associated with the hyperbolic nature of the resulting equations. The convective fluxes are
obtained by the Roe’s flux difference splitting scheme using edge-based connectivities and
higher-order differences are achieved by a reconstruction procedure. The time integration is
based on an explicit four-stage Runge-Kutta scheme. Numerical procedures with local time
stepping and implicit residual smoothing have been implemented to accelerate the convergence
for the steady-state solutions. Comparisons with experimental data and other numerical results

have proven accuracy and efficiency of the present unstructured approach.
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(a) Velocity vectors

(b) Pressure contours

Fig. 9 Steady flow over a circular cylinder, Re=40
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