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# #467072032] : MAJOR MECHANICAL ENGINEERING
KEY WORD: BODY-FITTED / FINITE VOLUME / HEAT CONDUCTION

JUTHASUP PORAMEESANAPORN : BODY-FITTED FINITE VOLUME
METHOD FOR HEAT CONDUCTION PROBLEMS. THESIS ADVISOR :
ASST. PROF. SOMPONG PUTIVISUTISAK, Ph.D. 104 pp. ISBN 974-14-
2536-8.

This thesis presents a finite volume method based on the body-fitted coordinates
(BFC) for solving steady and unsteady heat conduction problems in complex geometries.
There are two parts of calculation: grid generation and the finite volume method. For the
grid generation part, the initial grid is generated by the transfinite interpolation (TFI) and
then the smoothness of the grid is adjusted by the elliptic grid generation technique
based on the poisson equation. Geometric coefficients are calculated from this part. For
the finite volume method, the computational space is used for calculation. The governing
equations in Cartesian coordinates must be transformed into those in body-fitted
coordinates and then discretized by the finite volume method. Finally, the algebraic
equation system is solved by the line-by-line TDMA method.

The computer program is validated by solving simple problems, of which exact
solutions, experimental or other numerical results are available. Two types of problems -
steady and unsteady heat transfer problems, are used for comparison. Firstly, the test
cases include steady heat conduction in concentric circular plate, eccentric circular plate,
square plate with circular hole, rectangle with sin function boundary condition, and
triangle with heat generation. Secondly, the test cases include unsteady heat conduction
in square and trapezoid with circular hole. The accuraey results show that the finite
volume method ‘based on body-fitted coordinates can accurately solve problems in

complex geometries.

Academic Year 2006
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