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Boundary Element Analysis of Nonlinear Heat Conduction Problem with
Point, Line and Distributed Heat Sources
Employing Analytical Integrations

G. Karami and M. R. Hematiyan

Department of Mechanical Engineering, Shiraz University

ABSTRACT-  This paper is concerned with the implementation of boundary element analysis of two and
three dimensional problems of nonlinear heat conduction. Point, line and uniform distributed heat sources
within the domain are exactly implemented with no need of domain discretization. The boundary integrals
developed are evaluated analytically, thus no numerical integration would be required. This will enhance the
accuracy of the solutions especially when the geometric boundary of the domain is complex or the body is thin
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or in cases where solution in the vicinity of the boundary is required. For the problems with thermal conductivity temperature
dependent a nonlinear behavior is expected which would be dealt with kirchhoff transformation. The efficiency and accuracy

of the methods are explored through several examples.
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1. Kirchhoff 5. Newton
2. Green’s lemma 6. Dirichlet
3. Green-Gauss theorem 7. Neumann

4. simple iteration 8. divergence
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