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Abstract

This paper presents a numerical solution to multi-objective shape optimization problem
in steady-state viscous flow fields. In this study, a multi-objective shape optimization problem
using normalized objective functional is formulated for the flow velocity distribution prescribed
problem and the total dissipated energy minimization problem in the viscous flow fields. In
addition, another multi-objective shape optimization problem is formulated for the flow velocity
distribution prescribed problem, while the total dissipated energy is constrained to less than
a desired value, in the viscous flow fields. Shape gradients of these multi-objective shape
optimization problems are derived theoretically using the Lagrange multiplier method, adjoint
variable method, and the formulae of the material derivative. Reshaping is carried out by the
traction method proposed as an approach to solving shape optimization problems. The validity
of proposed method is confirmed by results of 2D numerical analysis.
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Figure 1. 2D numerical analysis model
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Figure 3. Numerical result: Iterative histories by weighting method (C,, = 0.5,C. = 0.5)
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Figure 4. Numerical result: Flow velocity distribution on boundaries I'; by weighting
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Figure 5. Numerical result: Pareto-optimal solutions by weighting method (C,,C,, =
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Figure 6. Numerical result: Initial shape and optimum shapes by weighting method

Figure 7. Numerical result: Optimum shape by ¢ constraint method
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