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Numerical Solutions of Compressible Navier-Stokes Equations on Hybrid

Meshes Using Newton-GMRES Method
Hwan-Seok Choi*

ABSTRACT

An efficient Newton-GMRES algorithm is presented for computing two-dimensional steady compressible
viscous flows on unstructured hybrid meshes. The scheme is designed on cell-centered finite volume
method which accepts general polygonal meshes, Steady-state solution is obtained with pseudo-transient
continuation  strategy. The preconditioned, restarted general minimum residual(GMRES) method is
employed in matrix-free form to solve the linear System arising at each Newton iteration. The incomplete
LU factorization is employed for the preconditioning of Iinear system. The Spalart-Allmars one equation
turbulence model is fully coupled with the flow equations to simulate turbulence effect. The accuracy,
efficiency and robustness of the presently developed method are demonstrated on various test problems

including Jaminar and turbulent flows over flat plate and airfoils,
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Fig. 1 Control volume for general polygonal mesh
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