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Shape Optimization of Un-steady Heat-conduction Fields for Thermal Dissipation

Maximization

Eiji KATAMINE*!, Yutaro IWATA and Hideyuki AZEGAMI

*1 Department of Mechanical Engineering, Gifu National College of Technology
2236-2, Kamimakuwa, Motosu, Gifu 501-0495, Japan

This paper presents a numerical analysis method for solving the shape optimization problems
of domains in which unsteady heat conduction fields problems are defined. Reshaping was
accomplished by the traction method that was proposed as a solution to domain optimization
problems in which boundary value problems were defined. In this paper, we formulated a
maximaization problem of thermal dissipation on heat transfer boundaries in the steady and unsteady
heat conduction fields and theoretically derived shape gradient function for these problems using
the Lagrange multiplier method and the formulation of material derivative. The time-histories
of temperature distributions are evaluated using the finite element method for space integral and
the Crank-Nicolson method for time integral. The successful results to 2D problems of thermal
dissipation model show the validity of the presented method.

Key Words : Optimum Design, Inverse Problem, Finite Element Method, Numerical Analysis, Heat
Transfer Design, Heat Conduction, Shape Optimization, Traction Method
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Fig. 3 Numerical results for 2D steady and unsteady thermal dissipation model: Initial shape and optimum

shapes, Case A: steady problem, Case B: unsteady problem(t; = 0, to = T" = 600[sec]), Case C:
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Fig. 4 Numerical results for 2D unsteady thermal dissipation model: temperature distributions
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