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The purpose of the study is to develop the efficient parallel computational algorithm for overset grid technique. A
data structure by one dimensional listed array is introduced to structured grid so that the domain decomposition

suitable for overset grid can go smoothly. In this parer, multigrid method is applied to parallel computation
and investigated it’s performance. This method is implemented to viscous turbulent flows around multi-element

airfoils on the Hitachi SR2201 parallel computer. It is recognized that the convergence acceleration of multigrid

method in parallel computing is also effective.
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Tab. 1: Speedup and efficiency
two-element airfoil/three-element airfoil
Number of PEs
1 2 4 8 16
Number of time steps 5806 5804 | 5802 5831 5782

7176 7134 | 7190 6960 7158

Number of time steps ratio 1.0 1.00 1.00 1.00 1.00

1.0 0.99 1.00 0.97 1.00

Speedup ratio per step 1.0 1.91 3.84 7.97 15.54

1.0 1.94 3.83 7.7 16.33

Efficiency 1.0 0.96 0.96 1.00 0.97

1.0 0.98 0.96 1.00 1.02
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Tab. 2: Number of time steps ratio

two-element airfoil/three-element airfoil

Number of PEs

Muligrid levels 1 2 4 8 16

1 1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0

2 0.44 | 0.44 0.44 0.45 0.46

0.41 0.42 0.41 0.43 0.39

3 0.27 | 0.27 | 0.27 | 0.27 | 0.29

0.24 | 0.25 0.25 0.25 0.24

4 0.20 0.20 0.20 0.20 0.20

0.16 0.16 0.16 0.20 0.19

Tab. 3: CPU time ratio per step

two-element airfoil/three-element airfoil

Number of PEs

Muligrid levels 1 2 4 8 16

1 1.0 1.0 1.0 1.0 1.0

1.0 1.0 1.0 1.0 1.0

2 1.41 1.40 1.41 1.44 1.64

1.42 1.41 1.40 1.43 1.46

3 1.49 1.47 1.49 1.53 1.72

1.50 1.48 1.48 1.50 1.57

4 1.51 1.49 1.52 1.58 1.90

1.52 1.50 1.49 1.52 1.59

Tab. 4: Total CPU time ratio

two-element airfoil/three-element airfoil

Number of PEs

Muligrid levels 1 2 4 8 16

1 1.0 1/1.91 | 1/381 | 1/7.82 | 1/15.58

1.0 1/1.95 | 1/3.83 | 1/8.00 | 1/16.39

2 1/1.59 | 1/3.08 | 1/6.10 | 1/12.15 | 1/20.69
1/1.72 | 1/331 | 1/6.62 | 1/12.82 | 1/28.57

3 1/2.48 | 1/4.82 | 1/9.49 | 1/18.92 | 1/31.70
1/2.76 | 1/5.24 | 1/10.20 | 1/21.28 | 1/43.48

4 1/3.26 | 1/6.34 | 1/12.75 | 1/24.65 | 1/40.89
1/4.15 | 1/8.00 | 1/15.87 | 1/27.03 | 1/55.56
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