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Orthogonal Basis Bubble Function Element Stabilization Method for Fluid Analysis

) ERZIMHE S TSR - oS 7 o v AR #iA  $i— (Junichi Matsumoto)

Advanced Manufacturing Research Institute,
National Institute of Advanced Industrial Science and Technology (AIST)

Summary. A two-level three-level formulation of finite element method with bubble function is pro-
posed for the incompressible Navier-Stokes equations. Numerically, spatial discretization is applied to
the mixed interpolation for the velocity and pressure fields by bubble element and linear element, re-
spectively. Numerical solutions for shape optimization with shape smoothing based on selective lumping
method of flow past a circular cylinder are treated in this paper. The purpose of the study is to formulate
and solve an analysis of shape optimization for Navier-Stokes equations with unsteady flow. To improve
efficiency, stability, and accuracy of the calculation, the mixed interpolation that uses an orthogonal ba-
sis bubble function element stabilization method for the state equations of incompressible viscous fluid
is applied. To validate the present method, shape optimization for drag force of flow past a circular
cylinder with periodic flow is analyzed.

Keywords : Navier-Stokes equations, shape optimization, shape smoothing, bubble function element
stabilization method, orthogonal basis bubble function element
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