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Fig. 1 Sketch of 1D heat conduction problem of variable geometry
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Fig. 2 Sketch of finite control volume
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Fig. 3 Comparison of numerical result and analytical solution
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Estimation of surface heat flux for variable geometry inverse

heat conduction problem
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3. China Academy of Launch Vehicle Technology.Beijing 100076, China)

Abstract: Estimation of surface heat flux for variable geometry heat conduction problem is a special kind
of Inverse Heat Conduction Problem (IHCP) and of significant value in engineering practice of surface
heat flux inversion for reentry vehicle’s ablative thermal protection system. In this paper,the Finite Con-
trol Volume(FCV) method used to solve the direct variable geometry heat conduction problem is valida-
ted at first and two estimation methods,Sequential Function Specification Method(SFSM) and Conjugate
Gradient Method (CGM) , are developed for the estimation of the surface heat flux from temperature
measurements. The basic idea and detailed algorithm of these two methods are presented and both meth-
ods are applied to a typical exemplified case. Two conclusions can be drawn from the result. First, both
SFSM and CGM are feasible estimation methods to solve this problem and are not very sensitive to the
measurement noise. Second, both estimation methods are suitable for different geometry variation func-
tion, but the measurement noise of geometry variation would be directly reflected in the estimation result

of surface heat flux.

Key words: inverse heat conduction problem; surface heat flux estimation; variable geometry; Sequential

Function Specification Method; Conjugate Gradient Method



