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Multigrid Convergence Acceleration of the Preconditioned Compressible flow Equations

M. Ghaffari Department of Mechanical Engineering, Ferdowsi @rsity, Mashad, Iran

M. Pasandideh Fard Department of Mechanical Engineering, Ferdowsi @rsity, Mashad, Iran

A.Tavakoli Department of Aerospace, Bagher Al Olum Researgadzation, Tehran, Iran
Abstract

In this paper, the preconditionednlinear multigrid algorithm is used with aim ofiproving convergence rates and reducing CPU
time for solving compressible flow equations. M@itid (MG) methods are a group of algorithms that ased for accelerating
convergence of differential equations using a seofediscretizations. This method is based uporptiveiple that explains when
the global (low-frequency) error of a fine mestrépresented on a coarse mesh, it retains the shamacteristics as of the local
(high-frequency) error, thus the same method fanoréng high frequency errors is also applicablesirch situation. When the
nonlinear multigrid algorithm drives the extern@grations, the choice of smoother on each gridl leAsys an important role in the
performance. In this research, a preconditioninghowt has been used to reduce instabilities ofitleat system that arise in each
iteration. Some important results of this reseam# choosing the best preconditioning scheme todopled with MG method,
assessment of MG method performance in equatiortarbéilence, laminar and inviscid flows and analysi different cycling
schemes.

K eywords. Convergence rate, multigrid methasympressible flow, preconditioning, unstructureid gr
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