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This thesis presents a method for improving solution accuracy obtained from solving
two-dimensional steady and unsteady high-speed inviscid compressible flows using an
automatic mesh adaptation. An adaptive remeshing technique is combined with a scaling
function method and an appropriated error estimator to provide a closed correlation of

optimal element sizes and the flow solution behavior.

The numerical instability for Roe's flux-difference spliting scheme on triangular
meshes is studied. The Quirk's test problem is used to analyze the carbuncle phenomenon
numerically. Then the mixed multidimensional entropy fix method is proposed for curing

such numerical instability.

The proposed method was evaluated by severai problems that have exact solutions.
Accurate computational solutions were obtained and compared to the exact solutions. The
proposed scheme is further extended to achieve second-order spatial and temporal solution
accuracy. The performance of the combined procedure is evaluated on unstructured
triangular meshes by solving both the steady and unsteady high-speed compressible flow

problems.





