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In applied computational fluid dynamics conducted in the industry, automobile aerodynamic 

analysis using full vehicle models is one of the categories dealing the most complicated 
geometry. The required computational grid resolution is on the order of millimetres or less 
and always requires large computational resources. At the same time, it is required to 
constantly obtain solutions quickly from the requirements of a schedule of the design process.  
The parallel algorithm using hierarchical grid system has been applied to achieve high 

parallel computation efficiency on the incompressible flow solver. And the topology-
independent immersed boundary method has been proposed to accelerate the pre-processing 
on the massively parallel environment. This method made the entire pre-process working time 
firster down to the level of minutes, using MPI+OpenMP hybrid parallelization eliminating 
the manual work which required several days in the conventional methods, correcting the 
surface imperfections of CAD data to generate computational grids. Then the strongly 
coupled in-situ visualization of the flow solver has been adopted to parallelize the post-
processing using libsim (VisIt) library. The post-processing time has been reduced seconds 
order per frame, and approx. 30% increase of computational time was observed in full vehicle 
aerodynamics case.  
In this presentation, we introduce and discuss about details of the numerical scheme and 

result examples applied to the full vehicle aerodynamics analysis. 
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