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High Order Compact Difference Approximation and Acceleration Method for

Poisson Equation on Non-Uniform Grids
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Abstract In this paper the high order compact scheme on non-uniform grids is extended from 2D
to 3D, and the additive-correction multigrid technique is adopted to accelerate convergence rate.
Numerical performance of the adopted method is validated for different boundary conditions. The
results show that: this method can be effectively used to solve pressure Poisson equation of the NS

equation.
Key words high order compact scheme; multigrid method based on addictive-correction; pressure
Poisson equation(PPE)
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Table 1 Maximum residual and convergence rate comparison at the first boundary condition

RS (V) 5 (A=0) FEHSFHK (A =0.5)
BERE (B) W (M) BRKBRE (B) B (M)
32 1.31x10~5 5.30x10~5
64 8.59x10~7 3.59x10~6 3.88
128 5.50x10~8 2.29%x10~7 3.97
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Table 2 Maximum residual and convergence rate comparison at the second and periodic boundary

conditions
HEFE (0 =0) BRI (A =0.5)
PRI (V) BARE (B) R (M) BRKRE (E) B (M)
32 1.43%x10~5 3.74x10—53
64 9.01x10~7 2.40x10~6 3.96
128 5.64x10~8 1.67x10~7 3.84
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