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Finite Element Approach to Diffusion Problems

Masao ARAKI, Goro TOMIDOKORO and Mitsuo KOBAYASHI

This study has applied the finite element method, originated in the structural
analysis, to the unsteady diffusion problems, By using this method, the boundary
conditions can easily be treated and nodes can also taken up arbitrarily, To discretize
the differential equation, we have used the Galerkin finite element method in space
direction and the finite difference method or Galerkin finite element method in time
direction. Adopting six reccurence formulas we have analyzed one-dimensional proble-
ms, whose solutions are obtained analytically, and investigated the accuracy and
stability of those numerical solutions for the various time-step intervals,

As for the accuracy and stability of solutions and the computer storage, the rec—
curence formula obtained from the Galerkin method using linear time shape function
is the best. And the time-step interval should be compatible with the time of the
flow across a typical element. Using these results, we can find the finite element

method to be a powerful analytical procedure to diffusion problems,
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