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Shape Optimization for Drag Minimization and Lift Maximization in Low Reynolds Number Flows
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This paper describes a numerical solution to the shape optimization problems of viscous flow fields. The drag mini-
mization problem and lift maximization problem for an isolated body in uniform flow were formulated in the domain
of steady-state viscous flow fields. The shape gradient of the shape optimization problems were derived theoretically
using the adjoint variable method, the Lagrange multiplier method and the formulae of the material derivative. Re-
shaping was accomplished using a traction method that was proposed as a solution to domain optimization problems.
The validity of the proposed method was confirmed by results of 2D numerical analyses using finite element method.

1. BRU®HIC

AT, B LITRY &) 2 —BR i IcE A, h 2 90ar
R LT, HfihekAME, 2B ERAMLT 5D
DR BB EOBERITRICOVTHRRE, ¥, The
hoRREEMEL 2 0L, MELEES X Y EERE
ERRALT, HRESHORE (BRAEBE) % HEmhIEH
T4, RIS, BHINRRGEBBICESWTHELZ#EAL,
FRERE A L CBEBTEL IR 5. &k, MEz
ZRTCHEOBAERTB 2 KT B

I
—_—
A VA u=0
u=u Py
I
R
x3[ 2

X

Fig. 1 Isolated body in uniform flow
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(a) Drag minimization (b) Lift maximization

Fig.3 Numerical results: Optimum shapes for Re=100
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