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Application of Preconditioning and Multi-grid Technique to
Two-Dimensional Flow Calculation

LIANG Zi-xuan, DING Jue, WENG Pei-fen
(Shanghai Institute of Applied Mathematics and Mechanics, Shanghai University, Shanghai 200072, China)

Abstract; Turkel preconditioning matrix and multi-grid technique are combined to develop an efficient
method suitable for numerical computation of low-speed viscous flow. Rigidity of the system of
compressible Navier-Stokes equations is improved using the Turkel preconditioning matrix, thus the
compressible range of Mach of two-dimensional flow is extended for low-speed flows. By using the LU-SGS
(lower-upper symmetric Gauss-Seidel) implicit method and introducing preconditioning methods together
with a multigrid scheme, an RAE2822 airfoil is simulated at low Reynolds number and a small angle of
attack. Numerical results show that the preconditioning methods and multi-grid technique can greatly
improve convergence of viscous flows. Besides, the above method can extend the computational domain of
Mach number of compressible Navier-Stokes equations to a low-speed incompressible area, which is
effective in calculating low-speed viscous flows.
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