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METHOD. ADVISOR : PROF. PRAMOTE DECHAUMPHALI, 168 pp.

In this thesis, a finite element method for solving steady-state and transient
thermal analyses for convectively-cooled solids problems is presented. Two-
dimensional heat transfer in solid and one-dimensional heat transfer of fluid flow in
a channel with convection heat transfer between them are analyzed simultaneously.

The nodeless variable finite element is employed to improve the predicted
temperature distribution. The nodeless variable finite element uses the quadratic
interpolation functions to describe the temperature distribution over the element to
provide higher solution accuracy without requiring actual nodes. The adaptive
meshing technique is combined with the nodeless variable finite element method to
improve the solution accuracy and reduce the computational time as well as the
computer memory. The adaptive meshing technique places small elements in the
regions of large change in solution gradients, and at same time, the larger elements
are generated in the other regions.

A corresponding finite element computer program is developed and verified
by using examples that have exact solutions or experiment solutions. The
effectiveness of the adaptive nodeless variable finite element method is illustrated
by examples to provide higher solution accuracy as compared to the conventional
finite element technique.





