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Internal Flow Investigation and High Performance Technology
for Hydraulic Turbine and Pump Turbine
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In order to strengthen our competitiveness in the world market, manufacturing costs must be decreased by increasing
the rotational speed and reducing the size of hydraulic turbines, and pump turbines to improve performance. To improve
the performance of hydraulic turbines and pump turbines, it is necessary to clarify the loss mechanism by closely detailing
the internal flow. Both computational fluid dynamics (CFD) and a detailed measurement of the internal flow are effective

for this purpose. Our revised design technology includes the CFD code and design criterion, based on the loss mechanism
which is reflected in the hydraulic turbine design system. The CFD technology, experimental technology to get high
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performance are all described in this paper.
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Computational mesh and results of whole francis turbine
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Schematic drawing of low speed research hydraulic turbine test rig
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Measurement position of flow for francis turbine
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Flow pattern of guide vane exit plane
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Flow pattern in runner vane
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Prediction of cavitation inception for pump turbine
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