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10. Boundary Conditions
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Numerical approximation with upwind scheme
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Boundary Conditions for the Euler Equations

1.  Supersonic Inflow
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2.  Subsonic Inflow
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4. Supersonic Outflow
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Remarks „Boundary Conditions“

Upwind schemes usually capture the physical 
situation, proper information is incorporated.

Characteristic boundary condition are usually 
necessary for central differencing.
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Practical Implementation
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11. FV-Schemes in Multi Dimensions

Two-dimensional Euler equations
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Quasilinear form
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Eigenvectors
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FV-Scheme in Cartesian Grids

Dimensional splitting
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FV - Scheme
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Riemann problem into x- or y- direction

Solution is quite the same as in one dimension

Additionally
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Roe - Method

Additional Roe mean value
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Flux – Vector Splitting Schemes

Simple extension to 4 equations
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FV-Schemes in General Grids
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Unstructured grids
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Godunov-Type Schemes

w solution of the Riemann problem at Cj and Ck*

Adaptivity

• adaptive approximation via Riemann solution
• local Grid refinement based on error indicaters or

errror estimates
• moving grids
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Calculaton of the Flux into Normal Direction
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Riemann problem in x - direction

Solution is quite the same

Additionally
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