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Development of a new hydraulic turbine in open channel flow to realize a
microgrid utilizing unused hydro energy source
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In this research, Savonius type hydraulic turbine operating in open channel
flow was developed. the turbine enables effective utilization of unused hydropower energy latent in
existing infrastructure such as agricultural and irrigational channels. We proposed an installation
method 1n which the turbine axis 1s horizontal in order to adapt the Savonius type hydraulic
turbine, which has been used as a vertical axis, to the open channel flow. It was clarified that the

distance from the free surface of the Savonius type hydraulic turbine greatly affects the torque
characteristics, and that there are suitable installation conditions for each water flow condition
such as water level.
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Figure 1. Static torque coefficient at each turbine installation position.
Cis = —  where Cis 1s the static torque coefficient, 7§ is the torque in stationary condition, p
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is the density of the water, Dy is the runner diameter, Lz is the runner span length, ¥ is the flow

velocity.
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Figure 2. Power coefficient at each turbine installation position for Ho/Dz=2.0.
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(a) CW rotation condition (b) CCW rotation condition
Figure 3. Effect of distance from water surface for CW rotation condition and distance

from bottom wall of channel for CCW rotation condition on Cppax.
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