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Numerical Simulation Technology Based on Whole Flow Passage Analysis to Replace Hydraulic
Turbine Model Tests
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In general, the method used for the research and development of high-performance hydraulic turbines is composed of two stages: (1) design opti-
mization by flow simulation, and (2) verification of the optimized hydraulic turbine performance by model tests.  The model tests require the fabrication
of a model turbine, which accounts for a large portion of the total research and development costs.  Therefore, numerical simulation that can predict
all aspects of the performance of a hydraulic turbine, including efficiency, pressure fluctuations, and cavitation, is expected to significantly reduce
the test costs and testing period.

In response to this situation, Toshiba has developed a numerical simulation technology based on whole flow passage analysis to replace hydraulic
turbine model tests.
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Conventional process for evaluating turbine performance
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Example of draft tube flow predicted by high-accuracy flow analysis
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Francis turbine models for verification of performance
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Results of verification of efficiency prediction and component loss of Ns
150 model (150: specific speed)
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Results of verification of pressure fluctuation amplitude in runner outlet region
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Results of verification of unsteady flow field of Ns 220 model
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Results of verification of cavitation characteristics and component loss of
Ns 150 model
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Results of verification of cavitation flow field of Ns 150 model
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Unsteady flow simulation of whole flow passage of bulb turbine
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