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In recent years, from the viewpoint of reducing CO2 emissions, it is expected to
utilize small hydropower energy. Our laboratory succeeded in developing a new
model turbine that does not require an intake weir and collects and increases the
flow of open channel. In this research, we are trying to elucidate the complicated
free surface flow field aiming at high performance of this hydraulic turbine.
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Since the sewage pump is used for liquid transport including foreign body, a
special impeller with single blade is used. However, fluctuating fluid force
based on the asymmetry of the impeller acts and efficiency is low. In this
research, we clarify the fluctuating fluid force and loss generation mechanism,
and aim for high performance and high reliability of the sewage pump.
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Conventionally, the design of turbomachinery has been carried out based on
one-dimensional theory and the experience of designers. In recent years, designs
using optimization methods in various fields are attracting attention. In this
research, we are working on the optimization design method of various
turbomachines combining DOE, response surface and optimization method.
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