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A Study of Convergence Enhancement Using Preconditioning Methods
at Two Dimensional Compressible Low Speed Flows

J. E. Lee, S. H. Park and J. H. Kwon

It is well known that preconditioning methods are efficient for convergence acceleration at

compressible low Mach number {flows.

In this study,

the original Euler equations and three

preconditioners nondimensionalized differently are implemented in two dimensional inviscid bump flows
using the 3rd order MUSCL and DADI schemes as flux discretization and time integration respectively.

The multigrid and local time stepping methods are also used to accelerate the convergence. The test

case indicates that a properly modified local preconditioning technique involving concepts of a global

preconditioning one produces Mach number independent convergence. Besides, an asymptotic analysis for

properties of preconditioning methods is added.
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Fig. 1 Primitive variable contours at M=10""(a)
Local preconditioner(left) : p(top),

u(middle), T(bottom) (b) Global
preconditioner(right) :
p(bottom)

p(top), u(middle),

Fig. 2 Primitive variable contours of the local
preconditioner at M=10"" (a) without
pressure correction(left) (b) with pressure
correction(right) @ p(top), u(middle),
T(bottom)

Fig. 3 Primitive variable contours of the global
preconditioner at M=10"" (a) without
pressure correction(left) (b) with pressure
correction(right) : p(top), u(middle),
p(bottom)
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Fig. 4 Convergence histories of the local
preconditioner at each Mach number (a)
without pressure correction (b) with
pressure correction
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Fig. 5 Convergence histories of the global
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