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Fig. 1 Sketch of thermal conductivity inversion
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Fig. 2 Convergent history of estimated thermal conductivity by AEM
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Estimation of temperature-dependent function of
thermal conductivity for a material
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Abstract: Estimation of thermal conductivity of a material is a typical Inverse Heat Conduction Problem
(IHCP). Especially, when the thermal conductivity of a material is a function of temperature, the tem-
perature range should be divided into several segments and let the thermal conductivity of the material to
be a constant in every segment, and then these constants need to be estimated from the measurement in-
formation of boundary points. In this paper, two estimation methods, Genetic Algorithms(GA) and Ad-
joint Equation Method(AEM) , are developed for the temperature-dependent thermal conductivity inver-
sion problem. After applying these two inversion methods to some typical cases and analyzing the influ-
ence of measurement random noise and system noise, it is found that both inversion methods are feasi-
ble, effective, robust and not too sensitive to the measurement noise and system noise. Both methods

are of bright prospect in engineering practice.

Key words: inverse heat conduction problem; thermal conductivity; inversion; Genetic Algorithms;
Adjoint Equation Method
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Configuration computation for one-dimensional

continuum during deployment and retrieval

YU Ben-song, JIN Dong-ping
(Institute of Vibration Engineering Research, MOE Key Lab of Mechanics and Control for Aerospace Structures,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In this paper, the lumped mass finite element is proposed to describe the one-dimensional con-
tinuum during deployment/retrieval. The discrete dynamic model that is capable of describing the time-
varying multi-degrees-of-freedom system is presented. Because of the time-varying properties, the local
elements of the system need to be redivided when the number of degrees of freedom of the system chan-
ges, and accordingly the lumped mass, damping and stiffness matrices as well as the displacements and
force vectors are to be updated at every step computation. A configuration computation scheme is devel-
oped for solving the time-varying dynamic systems, which is based on an improved finite difference
method. A tethered-like pendulum is selected as case studies here to verifly the effectiveness of the pro-

posed computational method.

Key words: one-dimensional continuum; time-varying system; deployment and retrieval; configuration;

finite difference method



