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Multi-Objective Optimization of an Axial Flow Hydraulic Turbine with a
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The objective of this study is to develop a multi-objective optimization
design method that can achieve high power and low axial thrust in a free surface flow field by
controlling the performance characteristics of an axial flow hydraulic turbine with a collection
device utilizing shallow open channel flow in a single-phase flow field. Therefore, a simultaneous
multi-objective optimization design method of runner and collection device using evolutionary
computation method was constructed to control four performance characteristics. As a result, it was
demonstrated that the pressure recovery coefficient, which does not contribute to increased output
in shallow open channels, can be moderately reduced and the backpressure coefficient can be reduced
to significantly reduce the size of the turbine body, resulting in a significant increase in turbine

output with almost the same axial thrust in actual open channels.
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