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This thesis presents the utililsation of local a grid refinement (LGR) in
conjunction with a residual error estimator for 2D thermal stress problems with a
unstructured, cell-center finite volume method (FVM). LGR increases the accuracy and
reduces computation costs by refining only parts of the computation domain where small

control volumes are needed in the the A-refinement manner.

The simplified residual error of a given control volume is estimated from the
average discrepancy of the unknown variables at the mid-points between the

corresponding nodes of the control volume i.e., and adjacent nodes. The interpolation

between two adjacent nodes and the extrapolation by 1" order Taylor series from the
node is used to identify cells for refinement in next level. The error estimator for heat
conduction problems are calculated by temperature and by temperature and displacement
vector components for thermal stress problems. The LGR can be terminated by setting

number of refinement levels, percentage of adaptive area or normalized residual error.

The program is verified by solving heat conduction and thermal stress test cases
and the solutions are compared with the exact solutions and numerical solutions from
Easy FEM program. It is shown that the improvements of solutions are obtained from
LGR. When applying LGR to results of the topology design by evolutionary algorithm,
some solutions are excluded from set of non-dominated solutions and better temperature

distributions are observed.
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