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ABSTRACT

In this study, the 2-D and 3-D steady-state heat transfer problem was analyzed using an
- adaptive p-Version finite clement method. The computer subroutines of new elements were
added into the p-FEM program, which was previously developed for analyzing stresses in solid
mechanics. The work concentrated on defining and programming the boundary conditions for 2-
D and 3-D heat transfer analysis. Elemental thermal heat transfer coefficient matrix and heat load
vector of the first order and the higher orders are added into the program.

The analysis results from the program showed that nodal temperatures of the elements
converge to the final solutions if the order of elements was refined to the higher orders. The
prorder of element same shape function can be varied from p = 1 to p = 8. For the 2-D heat
transfer problem, two sample models were analyzed. The first model was the square plate with
the round hole at the center. The second model was the square plate with the square hole, The
prescribed boundary is the constant temperature at the edge of the hole and the uniform heat flux
at the outer edges. The nodal temperatures in both models convérge atp-order atp=4 orp=>5.
For the 3-D heat transfer problem, the cubic body with the round central hole was analyzed. The
prescribed boundary is the constant temperature at the inner face of the hole and the uniform heat
flux at the outer faces of the body. The result show the solution converge to the final solution at

the elemental order of p = 3 to p = 4. In order to validate the final solutions, the same models



were analyzed using commercial software, which uses /-Version elements. The comparison of the
final nodal temperatures in the models showed the difference is in the range 0.02 to 1.45% for

2-D problem and 0.07 to 0.20% for 3-D problem.



