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TE 151552

In this thesis, a finite element method for solving steady-state high-speed inviscid
compressible flow problems is presented. The finite element equations corresponding to these flow
problems were derived from the governing Navier-Stokes partial differentia! equations that consist of
the conservation of mass, momentum, and energy using the characteristic-based split method. These
derived finite element equations were used in the devclopment of a computer program. The computer
program was verified by several flow problems that have exact solutions before applying to solve

more complex flow problems.

The adaptive remeshing technique was combined with the finite element method to improve
the solution accuracy and reduce the computational time as well as the computer memory. The
adaptive remeshing technique places small elements in the regions with large second gradients, and

at same time, the larger elements are generated in the other regions.

The flow solutions obtined from several problems were used to demonstrate the capability of
the combined characteristic-based split method and adaptive remeshing technique that can predict

detailed high-speed flow behaviors past complex geometries.





