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Studies on Water Turbine Runner which Fish Pass Through
(Relationship between Swimming Velocity and Style of Fish)

Yukimaru SHIMIZU, Cheng QUAN,
Tsutomu KATO and Hisako SHIMMA

This paper describes the relationships among rotation speed of runner, setting angle of blade,
chord length, number of blade, and the necessary swimming velocity of fish which pass through the
runner theoretically. With fish experiment, the swimming velocity of fish is examined by many video
films. Comparing with the data of theoretical prediction and experiment, in non-load operation, both
are consistent. But in load operation, the fish velocity of experiment is less than that of theoretical
prediction. The main reason is that most of fishes which passed through the runner are touched by
blade. Fishes spend the time to swim away from the blade after touching the blade.

We also investigated the hit position of fish body. In the condition of rotation speed below 200
rpm, except the head and the upper half of the body, the damage and mortality of fish will not happen.
But the actual swimming velocity becomes slower. The higher is the rotation speed and the less is
the blades number, the faster is the fish swimming velocity. The fish goes through the runner with
the best speed which they decide and they choose the easiest course in the passage and regulate the
swimming velocity themselves. The results supply the data for the study of biology co-exist water
turbine.

Key Words: Fluid Machinery, Water Turbine, Axial Runner, Fish Swimming Velocity, Safety
Condition for Fish Passing through Turbine Runner
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Fig.1 Experimental apparatus

Fig.2 Time interval frame to frame on the video tape
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Fig.3 The detail of tes runner, three blades
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Fig.5 Swimming velocity vs number of passed fish
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Fig.6 Swimming velocity vs number of passed fish
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