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Numerical Analysis of Transient Temperature Field
with Interval Parameters

L1 Jin-ping*, CHEN Jian-jun’, LIU Guo-liang*, and LI Jun-suo?
(1. School of Electromechanical Engineering, Xidian University Xi’an 710071,
2. Space Star of China Academy of Space Technology Xi’an 710065)

Abstract A method using interval analysis is presented for transient heat conduction problems of uncertain
structure. In this method, each parameter and initial boundary conditions are regarded as interval parameters. In
order to solve parabolic equation of heat conduction with interval parameters, the regions of space are discretized
by finite elements and the regions of time are discretized by finite difference. The interval finite element method
based on the element is established via the combination of interval analysis and the traditional finite element
method. The interval finite equation of structure is solved by matrix perturbation formulas, and then the range of
temperature field response of the structure is obtained. The proposed method is finally applied to the problem of
transient heat conduction which shows its effectiveness.
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