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Abstract

The Finite Element Method results in inaccuracies for temperature changes

at the boundary if the mesh is too coarse in comparison with the applied time

step. Oscillations occur as the adjacent elements balance the excessive energy

of the boundary element.

An Extended Finite Element Method (XFEM) with extrinsic enrichment

of the boundary element by a parameterized problem-specific ansatz function is

presented. The method is able to represent high thermal gradients at the bound-

ary with a coarse mesh as the enrichment function compensates for the excessive

energy at the element affected by the temperature change. The parameteriza-

tion covers the temporal change of the gradient and avoids the enrichment by

further ansatz functions. The introduced parameterization variable is handed

over to the system of equations as an additional degree of freedom. Analytical

integration is used for the evaluation of the integrals in the weak formulation as

the ansatz function depends non-linearly on the parameterization variable.
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