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ABSTRACT

This paper describes the algorithm of computing thermal contact conductance between
unmatched grid interfaces for finite element thermal analysis. Because grid interfaces should
be coincident with adjacent meshes for finite element method, large amount of man hours
and huge computations are required to match interfaces between many numbers of complex
subdomains. A novel method that distributes feasibly the conductances to interface nodes is
proposed. The aims of the method are described, and details of the nodal conductance
distribution algorithm with less dependency on meshes are represented. The algorithm can
be applied both the flat and curved interfaces in 3 dimensional space, and proposed
method can combined with many finite element application including thermal analysis.
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Table 1. Weights of Three Cases of Fig. 5
Computed by Algorithm 1 and

Algorithm 2
Case Case 1 Case 2 Case 3
Algorithm | a-1 | a-2 | a-1 | a-2 | a-1 | a-2
V1 14 | 1/4 | 1/4 | 1/6 | 1/4 | 2/6
V2 14 | 1/4 | 1/4 | 2/6 | 1/4 | 1/6
V3 14 | 1/4 | 1/4 | 1/6 | 1/4 | 1/6
V4 14 | 1/4 | 1/4 | 2/6 | 1/4 | 2/6
Case 1 Case 2 Case 3

Fig. 5. Three Cases of Elements on
Two Square Contact Surfaces

Table 2. Equality of the Vertex
Conductances of Three Cases of
Meshes for Parallelogram Region
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Table 5. Contact Area of Tested Models

Table 4. Contact Conductance of
Quadraterial and Triangle Meshes
of Fig. 8 Computed by Algorithm 1 No. Element Total Error
and Algorithm 2 Elem Length Area Exact | o)
Case Quad Triangle 308 0.398 3.432 3.456 | 0.690
Agorthm | a=1 | a2 | a=1 | a-2 1284 | 0.196 3446 | 3456 | 0.284
Vi 0.25 0.25 0.25 | 0.3333 11,442 0.066 3.455 3456 | 0.017
V2 025 | 025 | 025 |0.1667 45178 | 0.033 3456 | 3.456 | 0.003
V3 0.25 0.25 0.25 | 0.3333
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