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摘要 给出了一种适用于混合网格的并行无矩阵GMRES+LU-SGS隐式时间格式。首先采用LU-SGS方法迭代若干步以获得一个合适的初

场，然后切换到GMRES方法在每一时间步内近似求解，并将LU-SGS方法作为其预处理器。为加速收敛，将CFL数随着残差的降低逐步

放大；为减少存储量和计算量，通量Jacobian采用无矩阵处理。在保证与串行执行一致的前提下，采用基于共享内存的OpenMP方法实

现了并行计算，并通过对网格的分组避免了内存争夺。算例验证表明，方法极大地提高了计算收敛效率，并行结果与串行结果完全一

致，计算结果与实验结果吻合较好。
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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 increased correspondingly to 
the reduction of the residual. A matrix free approach is applied to reduce computational and memory cost. 
OpenMP method based on shared memory system is used to achieve parallelization, and a special grids grouping 
method is applied to avoid memory contention. The numerical results demonstrated that the present methods can 
improve convergence efficiency greatly, produce exactly the same result as single proces sor case and show good 
agreement with experiments. 
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