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Computing Point Analysis (CPA) scheme in the Boundary Element Method, proposed earlier by one
of the present authors, is applied to an unsteady thermal conduction problem in inhomogeneous
medium. Derivative with respect to time in the thermal diffusion equation is approximated by finite
difference of the Euler-type in small time interval. Then, the above-mentioned governing differential
equation can be thought as an inhomogeneous equation governed by the Laplace differential operator
as a principal differential operator. The inhomogeneous term contains derivatives of the unknown
function which is approximated by an additional polynomial with respect to the space coordinates.
The computing point method can solve the derived equation by boundary discretization alone. Some
example computations are shown for verifying the proposed scheme.
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Fig. 1 Numerical example

Fig.2 Distribution of computing points
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Fig.3 Temperature distribution atz=1
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Fig.4 Temperature distribution at =10
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Fig.5 Temperature variation atx = 0.05
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Table 1 Temperature distribution for temperature-dependent material

X 0 0.01 0.02 0.03 0.04 0.05
Temp-Ind 10 4.762 1.677 0.4572 0.1031 0.0366
Computed
f=1 Temp-D 10 4,778 1.685 0.4595 0.1036 0.0368
FDM Temp-Ind 10 4.762 1.677 0.4570 0.1032 0.0366
Temp-D 10 4.778 1.685 0.4596 0.1037 0.0368
Temp-Ind 10 8.533 7.210 6.161 5.488 5.256
Computed
£ =10 Temp-D 10 8.545 7.230 6.186 5.515 5.284
FDM Temp-Ind 10 8.533 7.210 6.161 5.488 5.256
Temp-D 10 8.545 7.230 6.186 5.515 5.284
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