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The local preconditioning method has both robust convergence and accurate solutions by using local flow 
properties for parameters in the preconditioning matrix. Preconditioning methods have been very effective to low 
speed inviscid flows. In the viscous and turbulent flows, deterioration of convergence should be overcame on the 
high aspect ratio grids to get better convergence and accuracy. In the present study, the local time stepping and 
min-CFL/max-VNN definitions are applied to compare the results and we propose the method that switches between 
two methods. The min-CFL definition is applied for inviscid flow problems and the min-CFL/max-VNN definition is 
implemented to viscous and turbulent flow problems.
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Fig. 2 Pressure isolines of the original definition when M=0.1 : 
AR=5, 50, 500, 5000 (from the top).
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Fig. 1 (b) AR = 500
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Fig. 3 Convergence histories of the original definition at AR 
from 5 to 5000, M=0.1
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Fig. 5 Convergence histories of the switching definition at AR from
5 to 5000, M=0.1
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Fig. 6 (b) AR = 105
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Fig. 4 Convergence histories of the min-CFL definition at AR from
5 to 5000, M=0.1
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Fig. 7 Accuracy of the original definition near the wall, Re  = 
4×104(100), 4×105(100), 4×105(1000)

Fig. 8 Convergence comparisons between the original and min- 
CFL /max-VNN definitions, Re  = 4×103(10), 4×104(10),
4×105(10)

Fig. 10 Accuracy of the original definition near the wall, Re  = 
4×106(105), 4×107(105).

Fig. 9 Convergence comparisons among the original, min-CFL/ 
max-VNN, present definitions, Re  = 4×104(100), 
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Fig. 11 Convergence comparisons between the min-CFL/max 
-VNN and present definitions, Re  = 4×106(104), 
4×107(104).

Fig. 12 Convergence comparisons between the min-CFL/max- 
VNN and present definitions, Re  = 4×106(105), 
4×107(105).
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