BASICS OF COMPUTATIONAL FLUID DYNAMICS

@ conservation laws - the equations of fluid dynamics

O classification of PDEs, method of characteristics

O basics of the finite difference method, FDM schemes for simple

problems and their properties

O finite volume method ~—— mesh types

N schemes

@ advanced numerical schemes and solvers (OpenFOAM)

O other methods

O visualization
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High Order Finite Difference and Finite Volume WENO Schemes and
Discontinuous Galerkin Methods for CFD

Chi-Wang Shu'’

Division of Applied Mathematics

Brown University

Providence, Rhode Island 02912

2nd order TVD, 80° points, t=10 5th order WENO, 80° points, t=10
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Figure 1.1: Vortex evolution. Cut at # = 5. Density p. 80? uniform mesh. ¢ = 10 (after
one time period). Solid: exact solution; circles: computed solution. Left: second order TVD
scheme; right: fifth order WENO scheme.

2nd order TVD, 80° points, t=100 5th order WENO, 807 points, t=100
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Figure 1.2: Vortex evolution. Cut at x = 5. Density p. 80? uniform mesh. ¢ = 100 (after
10 time periods). Solid: exact solution; circles: computed solution. Left: second order TVD
scheme; right: fifth order WENO scheme.
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2nd order TVD, 200 points, t=10 2nd order TVD, 320 points, t=100
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Figure 1.3: Vortex evolution. Cut at x = 5. Density p. Second order TVD scheme. Solid:
exact solution; circles: computed solution. Left: 200? uniform mesh, ¢ = 10 (after one time
period); right: 320% uniform mesh, ¢ = 100 (after 10 time periods).
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