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DRAG FORCE MI�IMIZI�G SHAPE IDE�TIFICATIO� OF BODY LOCATED I� 

COMPRESSIBLE FLUID FLOW  

:  This paper presents a numerical method of shape identification of a body located 

in compressible viscous flow. The purpose of this research is to identify the optimal shape 

that minimizes the fluid forces subjected to the body. The formulation of the shape 

identification is based on the optimal control theory. The finite element method is used for 

calculation of fluid flow. In this paper, optimal control is treated as fluid force minimization. 

The first thing that should be carried out in the optimal control theory is to define a 

performance function which expresses the optimal shape. The performance function must be 

minimized satisfying the state equation. In the research, the Lagrange multipliers are 

introduced for the constraint conditions. To avoid the break down of calculation caused by 

destruction of elements, the finite element mesh is reconstructed in the identification process. 

The grid generation scheme based on Delaunay triangulation is applied to the reconstruction 

of finite element mesh. In this paper, an optimized shape of the body is obtained by 

computation.  

: finite element method, shape identification, optimal control theory 
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SHAPE IDE�TIFICATIO� 

Compressible Viscous Flow 
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Fig.  1   Computational domain. 
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Fig.  2   Finite element mesh of a car. 
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Fig.  3  Pressure distribution at front4nose. 
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