00000000 Vol.18(20010 110), 0 O No. 01101701

JASCOME

JoodobooboobooobooobooobuoboU BEM

DUAL RECIPROCITY BOUNDARY ELEMENT METHOD APPLIED TO THE STEADY-STATE HEAT

CONDUCTION PROBLEM OF TEMPERATURE-DEPENDENT MATERIALS

oooooVYoooooo?oooooo®

Masataka TANAKA, Toshiro MATSUMOTO and Yusuke SUDA

)0ooOoooooooooooogo
0000000000000 O0OO
jy000000O0ooooooo

(O 380-8553 O OOOO 4-17-1, E-mail: dtanaka@gipwc.shinsu-u.ac.jp)
(O 380-8553 OO OO0 4-17-1, E-mail: toshiro@gipwc.shinshu-u.ac.jp)
(O 380-8553 O OOO0O 417-1, E-mail: yusuke@artist.shinshu-u.ac.jp)

This paper presents a dual reciprocity boundary element method (DRBEM) for solving the steady-

state heat conduction problem of temperature-dependent materials. The integral equation formula-

tion uses the fundamental solution of the Laplace equation for homogeneous materials, and due to

this fact a domain integral arises in the boundary integral equation. This domain integral is trans-

formed into boundary integrals based on the dual reciprocity introducing a new set of radial basis

functions. An iterative solution procedure is used because the material constant is temperature-

dependent and hence nonlinear. The details of the proposed DRBEM are presented, and a computer
code is devel oped for two-dimensional and three-dimensional problems. Through discussion of the

results obtained by the computer code, the usefulness of the proposed DRBEM is demonstrated.

Key Words: Boundary Element Method, Dual Reciprocity Method, Temperature Dependent
Materials, Steady-State Heat Conduction
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