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Effects of time step and convergence rate of implicit scheme
on unsteady compressible flow analyses
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The time accuracy and efficiency of the unsteady compressible flow analyses using implicit time integration are
discussed. The 2nd order implicit backward difference formulation (1I2BDF) and 2nd order optimized implicit backward
difference formulation (I120ptBDF) are compared. In both 12BDF and 120ptBDF, 3 or 4 digit convergence of relative
residual and max CFL number from 2 to5 are best combination in viewpoint temporal order and computational times.

The difference of I2BDF and I2BDF are a little.
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Fig.1 Strouhal number against max CFL number
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Fig. 5 Vorticity Contour line of 102
red line : Solution of RK4
blue line : Solution of I2BDF.
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Fig.6 \orticity Contour line of 10
red line : Solution of RK4
blue line : Solution of I2BDF.
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Fig.7 \orticity Contour line of 10
red line : Solution of RK4
blue line : Solution of I2BDF.
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red line : Solution of RK4
blue line : Solution of I2BDF.
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Fig.9 orticity Contour line of 10+
red line : Solution of RK4
blue line : Solution of I2BDF.
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Fig. 10 \orticity Contour line of 10°°
red line : Solution of RK4
blue line : Solution of I2BDF.
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