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Fig.2 Grid of 3-element airfoil
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Fig. 4 Speedups for computation of 3-element
airfoil using different processors

10'¢ — &R

26544

10 7

s o e SeL i

Mgl e Ny 12457
B 107 '|\|I
10°}

1071000 2000 3000 4000 5000
I )28
5 ZREAFGEHIITHREITEILE
Fig. 5 Residual convergence history for computation of

3-element airfoil using different processors
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Fig. 6 Residual convergence history for computation of

3-element airfoil using different temporal methods
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Parallel GMRES+ LU-SGS method for mixed grids

KANG Zhong-liang, YAN Chao
(National Laboratory for CFD, Beihang Univ. » Beijing 100191, China)

Abstract: A parallel matrix-free GMRES+ LU-SGS implicit scheme is presented based on mixed grids.
LU-SGS method is employed at the beginning process to obtain a better initial solution,and then switched to
GMRES method with LU-SGS as preconditioner. To improve convergence efficiency, the CFL number is in-
creased cor-respondingly to the reduction of the residual. A matrix-free approach is applied to reduce compu-
tational and memory cost. OpenMP method based on shared-memory system is used to achieve paralleliza-
tion, and a special grids grouping method is applied to avoid memory contention. The numerical results dem-
onstrated that the present methods can improve convergence efficiency greatly, produce exactly the same re-
sult as single proces-sor case and show good agreement with experiments.

Key words: mixed grids; parallelization; GMRES; implicit scheme; OpenMP



