IMPLICITLY PRECONDITIONED AND GLOBALIZED RESIDUAL METHOD FOR SOLVING STEADY FLUID FLOWS^∗

JEAN-PAUL CHEHAB^† AND MARCOS RAYDAN^‡

Dedicated to Víctor Pereyra on the occasion of his 70th birthday

Abstract. We develop a derivative-free preconditioned residual method for solving nonlinear steady fluid flows. The new scheme is based on a variable implicit preconditioning technique associated with the globalized spectral residual method. The new scheme is robust and allows numerical computation of the steady state of the twodimensional incompressible Navier-Stokes equations (NSE), which we consider here in both primary variables and streamfunction-vorticity formulations. The results are encouraging and agree with those reported in the literature.

Key words. nonlinear systems of equations, residual methods, globalization strategies, preconditioning, Navier- Stokes equations.

AMS subject classifications. 76D05, 65H10, 76M20, 90C30

∗ Received April 4, 2008. Accepted April 6, 2009. Published online on September 17, 2009. Recommended by José Castillo.

† Laboratoire Amienois de Mathématiques Fondamentales et Appliquées, UMR 6140, UFR de mathématiques et informatique, Université de Picardie Jules Verne, 33 rue Saint Leu, 80037 Amiens, France; INRIA Nord-Europe, project SIMPAF, 59655 Villeneuve d’Ascq, France; and Laboratoire de Mathématiques d’Orsay bat. 425, CNRS 6148, ANEDP, Univ. Paris-Sud Orsay, F-91405 (jean-paul.chehab@u-picardie.fr).

‡Departamento de Cómputo Científico y Estadísticas, Universidad Simón Bolívar, Ap. 89000, Caracas, 1080-A, Venezuela, and Departamento de Computación, Facultad de Ciencias, Universidad Central de Venezuela, Ap. 47002, Caracas 1041-A, Venezuela (marcos.raydan@ciens.ucv.ve).