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Studying characteristics of fuel flows of environmental friendly engines require high resolution simulations of multiphase flows.
Fluid Compressibility is significant in those simulations. We attempt to develop computer programs, which also consider
compressibility to simulate three-dimensional multiphase flows for super parallel computers with high resolution rapidly.
Current two- and three-dimensional serial computer programs for simulating a compressible fluid in orthogonal grids are
modified to run on multiple processors. Benchmark tests in the TSUBAME system confirm nearly linear speed-up depending
on the numiber of processors. Then, these programs were further developed in generalized coordinates to enhance the accuracy
of the simulation of flow. In order to validate our numerical method, we calculate the flow around a two-dimensional
NACAQ012 wing since there are abundant data. The results show excellent agreement with existing data.
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