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Abstract

The preconditioned Krylov subspace methods were applied to the incompressible Navier-Stoke's
equations for convergence acceleration. Three of the Krylov subspace methods combined with the five
of the preconditioners were tested to solve the lid-driven cavity flow problem. The MILU
preconditioned CG method showed very fast and stable convergency. The combination of
GMRES/MILU-CG solver for momentum and pressure correction equations was found less dependency
on the number of the grid points among them. A guide line for stopping inner iterations for each
equation is offered.
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RILU  : Row Scaling ILU

SIpP : Stone's Strongly Implicit Procedure

SOR : Successive Over-Relaxation

SSOR  : Symmetric Successive Over-Relaxation
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Table 1 Work unit of the linear solvers in 2D

Linear Solvers WORK UNIT
ADI, CG 7
Jacobi-CG 8

1C, ILU, MIL.U CG 12
SSOR CG 13
Jacobi-CGSTAB 14
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Table 2 Performance of the linear solvers

Total CPU
U,V sweep P sweep .
time(s)

ADI 3 130 420
Jacobi-CG 3 41 267
SSOR-CG 3 15 259
IC-CG 3 14 212
ILU-CG 3 12 220
MILU-CG 3 6 187
J-CGSTAB 3 25 268
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Table 3 Performance of ADI/ADI

Grid Size Iterations CPU Time(s)
32%32 1563 108
64 % 64 3872 1134

128 X 128 4632 11846

Table 4 Performance of ADIYMILU-CG

Grid Size Iterations CPU Time(s)
32%32 1114 54
64 X 64 2041 478

128 %128 3275 4095

Table 5 Performance of GMRES(3)/MILU-CG

Grid Size Iterations CPU Time(s)
32x32 1089 91
64 X 64 1938 763

128 X 128 2178 4702
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Fig, 4 Computation Time vs. the Number of Equations.
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Table 6 Comparison of different combinations of the

momentum/pressure correction solvers

Momentum/Pressure Correction a
ADI/ADI 1.693
ADI/MILU-CG 1.560
GMRES(3YMILU-CG
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