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Abstract
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The problem of interest is the inverse time-dependent linear heat conduction
problem in one or more dimensions, which generally means the problem of determining
boundary heat flux from boundary or interior temperature measurements. The main ob-
jective of this research is to develop a computational method for solving the inverse
heat conduction problem that is both efficient and easy to implement. This research be-
gan with the review of previous relevant research efforts. A method with the potential for
further development was found to be the sequential function specification method. It
was found that by modifying the basis function and the stabilization scheme, the solu-
tions by the resulting method were more accurate and more stable than the solutions by
the original method. Another result from this research is the solution to the problem of
determining time-dependent heat transfer coefficient from temperature measurements.
The theoretical analysis of the solution showed that if there was variance in temperature
measurements, there would be not only variance but also nonlinear bias in the solution.
For multidimensional problems, the time-dependent formulation of the boundary element
method was developed, which resulted in an efficient method that was easy to imple-
ment. Future researches should focus on the experimental implementation of the
method developed in this research. At the moment, conventional measurements of heat
transfer coefficient are quite complicated. The technique of determining heat transfer
coefficient from boundary temperature measurements has already been shown to be
computationally feasible in this research, experiments should be carried out to verify the

viability of this technique, which is more flexible and reguires a simpler setup than con-

ventional techniques.

Keywords : inverse heat conduction, Boundary element method




