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Application of Numerical Simulation for Turbomachinery Flow Analysis
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Recently the number of stages and blades used in turbomachinery has remarkably decreased compared with previous
designs to reduce manufacturing costs. In order to get a good performance and high reliability in this condition, the study
of design technology has to be effectively conducted using the turbomachinery design systems including viscous flow
analysis. Inviscid three-dimensional flow analysis for the cascade has been already spread to the design of three-
dimensional blade geometry. In the future, mainly viscous flow analysis will be used for turbomachinery design and the
development of new flow design technology based on detailed flow analysis including the evaluation of losses will be
expected. This paper describes examples which are practically used as design tools with three-demensional viscots flow
and blade interaction analyses, etc. The application of CFD technology has enabled the number of experiments needed for

verification to be reduced together with the development period of new turbomachinery.
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- Turbomachinery design flow chart
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Application of CFD for turbomachinery design
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Mach number distribution at tip plane of turbine
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