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Solution to Viscous Flow Field Domain Optimization Problems
(Approach by the Traction Method)

Eiji KATAMINE and Hideyuki AZEGAMI

For solution of dissipation energy minimization problems in a steady-state viscous flow field
domain we applied the traction method that was proposed as a solution to domain optimization
problems including a variation-constrained boundary in elliptic boundary value problems. Compar-
ing this method to the mathematical programming method directly using the shape gradient function
we can easily apply this method to domain optimization problems including the variation-con-
strained natural boundary. Also, we can easily implement this method with general-purpose FEM
programs or BEM programs. We show the successful results of two-dimensional Stokes flow
problems of a bending channel and a channel in which an isolated body exists.

Key Words: Optimum Design, Numerical Analysis, Computational Fluid Dynamics, Finite
Element Method, Domain Optimization, Traction Method
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