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This paper presents a topology optimization method that incorporates the Oseen equation.

The proposed method, based on level set fluid boundary expressions, is applied to an Oseen

flow problem. First, we discuss the topology optimization method that incorporates level

set-based fluid boundary expressions and the use of a fictitious interface energy. Using

this optimization method, we minimize the total potential power for a flow channel under

Oseen flow, which is equivalent to minimizing flow friction in the channel.

Next, we

construct an algorithm for the topology optimization method, using the finite element

method (FEM). Finally, we provide some numerical examples to confirm the applicability

of the optimization method for fluid mechanical design problems.
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Fig.3 Design domain for the double pipe problem
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Fig.6 Optimal configurations in Oseen flow, L = 1.5
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