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A Study on the Time Spacing Limit for the Inverse Problem
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Abstract

Most problems of transient heat conduction require the calculation of conditiors
at interior points when boundary conditions are given at the outside surface.

In contrast, there is another class of problems in which the temperature histo-
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ry is known at some interior points, and it is desired to find the surface tempera-
ture and heat flux. Such a problem is called the inverse problem in transient heat
conduction which is very important for quenching problems to be solved.

The calculation of inverse problem is demonstrated by a numerical method, and
the caution of numerical calculation is required in selecting a time spacing for, if it
is chosen too small in relation to the conditions, undesirable oscillation results.

The results of numerical calculations about time spacing show that a limit on
the minimum size of the time increments is sometimes caused by the stability of the
numerical procedure.

Further, we make a study of time spacing in a periodic oscillation of the surface
temperature and heat flux. In this periodic problem, we find the upper and lower

limit of time spacing which is required to satisfy with the accuracy and stability of

solution.
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Fig. 2.1 Temperature variation at the various time in a half slab
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Fig. 3.1 Control volumes in a plate
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Fig. 3.2 Comparison of numerical solution with exact solution in
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Fig. 3.5 Numerical solution of temperature with various
time - spacing near outer surface
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Fig. 3.8 Numerical solution of wall temperature from the known
temperature at 2 - point in direct problem
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Fig. 3.9 Numerical inverse solution of surface temperature with
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Fig. 3.10 Numerical inverse solution of heat flux with various
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Fig. 3.11 Outer surface temperatures with various time spacing
in periodical inverse problem
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Fig. 3.12 Outer surface heat fluxes with various time spacing
in periodcal inverse problem.
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Fig. 4.1 Numerical inverse solution of outer surface temperature
under another convergence condition
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