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Flow and heat transfer encountered in natural and engineering devices are often 

hardly to analyze due to its geometric and dynamic complexities. An irregular shape of 

considering domain gives rise to the geometric complexity, which is inevitable in all 

devices. For the dynamic complexity, it is occurred from a non-linear behavior in 

physics of flow. These complexities can be alleviated by computer simulation with 

using the advanced numerical methods. Mostly, however, the science and engineering 

problems cannot be resolved by numerical methods with a personal computer due to 

huge of memory usage, led to the development of parallel computing

This thesis presents the development of computational fluid dynamics (CFD) 

program, which contains 3 techniques: the multiblock technique, the multigrid method, 

and the parallel computing. The multiblock technique is used to resolve a complexity 

of domain by splitting the main domain into several simple sub-domains. Further, the 

multigrid method is applied in each sub-domain to accelerate convergence rate for 

resolving the dynamic complexity reflecting by slow rate of residual reduction. 

Finally, all sub-domains are calculated simultaneously by parallel computing with 



�

using cluster computer on distributed memory architecture and using the MPI library 

for transferring necessary data among sub-domains.
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