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Preconditioned JFNK method for solving compressible
Navier-Stokes equations

LIU ZhongY u, ZHANG MingFeng, NIE XueYuan & YANG GuoWel

Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

To improve the computation efficiency, this article introduces Jacobian-Free Newton Krylov (JFNK) method to solve compressible
Reynolds Averaged Navier-Stokes (RANS) eguations on multiblock structural mesh. JFNK method combines inexact Newton
method for solving nonlinear equations with Krylov Subspace method for solving linear equations, and it introduces inexact
condition to control solution accuracy of linear equations, and matrix vector multiplication is computed with a Jacobian free method.
To overcome “convergence stagnation” problem in linear iterations, a LU-SGS based preconditioner is introduced to reduce the
condition number of linear system, which accelerates the convergence rate of linear iterations. Flow around NACA 0012 airfail,
NLR-7301 wing with flap and DLR-F6 wing-body-pylon-nacelle configuration is simulated to validate the JFNK method. Results
show that preconditioned JFNK method has better stability and higher efficiency compared with other methods.
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