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Fig.1 Finite element mesh for incompressible N-S flow
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Fig.2 2-D mesh to explain the stabilization matrix
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Fig.3 Finite element mesh and initial condition
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Table 1 Comparison of kinetic energy at t = 3

[ ] Space | Time | Energy at t=3 |

Exact solution 1.000
1. | SUPG/PSM | MSI 0.958
2. | Galerkin MSI over flow
3. { GLS MSI 0.949
4. | BTD MSI 0.491
5. | TG MSI 0.491
6. | SUPG/PSM | FI 0.214
7. | SUPG/PSM | CN 0.215
8. | SUPG/PSM | T6 0.883
9. | SUPG/PSM | SI 0.218
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Table 2 Comparison of computational time

At | Step | CPU time | CPU time
| Lt [*] o5 |

MSI 0.025 | 4000 116sec 0.029sec
S1 0.025 | 4000 95sec 0.024sec
F1 0.025 | 4000 5002sec 1.251sec
(5.0) 20 62sec 3.100sec

CN 0.025 { 4000 5202sec 1.301sec
(5.0) 20 50sec 2.500sec

T6 0.025 | 4000 4944sec 1.236sec
(0.1) | 1000 1298sec 1.296sec
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STABILIZED FINITE ELEMENT METHOD FOR INCOMPRESSIBLE
VISCOUS FLUID FLOWS USING LOW-ORDER MIXED INTERPOLATIONS

Kazuo KASHIYAMA and Wataru INOMATA

A stabilized finite element method based on the Q1/P0 element is presented for the analysis of incom-
pressible viscous fluid flows. A presssure stabilization matrix(PSM) for the Q1/P0 element is introduced
to avoid the occurrence of the checkerboard pressure mode. Also, SUPG formulation is employed to
improve the numerical stability and accuracy. For the temporal discretization, a modified semi-implicit
scheme(MSI) is applied. The pressure poisson equation system is solved by the Element-by-Element con-
jugate gradient method. The present method is shown to be an accurate and efficient tool for the analysis
of incompressible viscous fluid flows.
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