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An Inverse Analysis of Two-Dimensional Heat Conduction Problem
Using Regular and Modified Conjugate Gradient Method
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Abstract

A two-dimensional transient inverse heat conduction problem involving the estimation of the unknown
location, (X", Y*), and timewise varying unknown strength, G(r), of a line heat source embedded
inside a rectangular bar with insulated boundaries has been solved simultaneously. The regular
conjugate gradient method, RCGM and the modified conjugate gradient method, MCGM with adjoint
equation, are used alternately to estimate the unknown strength G(7) of the source term, while the
pararneter estimation approach is used to estimate the unknown location (X*,Y") of the line heat
source. The alternate use of the regular and the modified conjugate gradient methods alleviates the
convergence difficulties encountered at the initial and final times (ie r=0 and z=17,), hence
stabilizes the computation and fastens the convergence of the solution. In order to examine the
effectiveness of this approach under severe test conditions, the unknown strength G(r) is chosen in the
form of rectangular, triangular and sinusoidal functions.
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Fig. 1 Dimensionless location of a line heat
source and temperature sensors.
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heat source varying with time as a
sinusoidal function at the location
(0.3,.0.6) by using the present method.
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Fig.8 Estimation of the strength of a line
heat source varying with time as a
sinusoidal function at the location

(0.1,.0.9) by using the present method.
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