22 g7 Asts| =iy BH, A|33W Al4s, pp. 242~247, 2009

Sta==3D DOI:10.3795/KSME-B.2009.33.4.242

DL DI EXE R

P
44
PN
{d
o3
ol
2
ofo
ftfo
1o
Jo
[
ko
b
\th

2 g Al
(2008 109 179 #4,2009d 29 26 Y 57,2009 2 ¥ 26U HAIR)

Preconditioning Method of a Finite Element Combined Formulation
for Fluid-Structure Interaction

Hyoung-gwon Choi

Key Words :  Preconditioning Method(¢lZ7138} 7]%), Mixed Finite Element(-Z 313t 8 4),
Combined Formulation(2 g+ 4] 3}), AILU Preconditioner(AILU <] 2713}

Abstract

AILU type preconditioners for a two-dimensional combined P2P1 finite element formulation of the
interaction of rigid cylinder with incompressible fluid flow have been devised and tested by solving fluid-
structure interaction (FSI) problems. The FSI code simulating the interaction of a rigid cylinder with an
unsteady flow is based on P2P1 mixed finite element formulation coupled with combined formulation. Four
different preconditioners were devised for the two-dimensional combined P2P1 finite element formulation
extending the idea of Nam et al., which was proposed for the preconditioning of a P2P1 mixed finite element
formulation of the incompressible Navier-Stokes equations. It was found that PC-11l or PC-IV among them
perform well with respect to computational memory and convergence rate for some bench-mark problems.
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Table 1 Four preconditioners for the combined P2P1 finite element formulation of fluid-cylinder interaction
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Table 2 Preconditioning matrix storage of four AILU
preconditioners for the combined P2P1 finite
element formulation of fluid-cylinder interaction
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Table 3 Number of iterations to convergence of four
AILU preconditioners for various time step
sizes (single cylinder)

Table 4 Number of iterations to convergence of four
AILU preconditioners for various time step
sizes (two cylinders)
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