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Effect of Depth-changed Floating Channel on Undershot Waterwheel Velocity
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Abstract

Boat mill can also be used at sea to recover the surface-tidal current energy. However, some improvements should be
required, because the open typed undershot waterwheel is set on the floating body like a catamaran. From the previous results
of author’s experiments, when the width of the floating channel is changed to widen it in the flow direction, the flow velocity
in the channel becomes larger than the tank velocity. For example, the unloaded waterwheel speed is approximately 1.3 times
that of it installed in uniform flow field. On the other hand, if the water depth is about 10 m, it is possible to give enough change
of height and/or slope angle to the bottom of the floating channel. But, in this case, the flow situations and surface shapes within
the floating channel are not well known. In this paper, we installed two models in which the bottom height of each floating
channel changed from shallow to deep and form deep to shallow in stepwise. And the flow situations were observed and
compared with each other using unloaded waterwheel speed.
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Fig.1 Floating channel with stepwise changed bottom
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Fig.2 Schematic diagram of experimental setup
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Fig.3 Setup diagram of waterwheel with torque measurement system
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Table.1 Comparison with surface shape (U=0.4 [m/s] )
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Fig.4 Wheel speed at each section of floating channel (U=0.4 [m/s] )
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Fig.5 Wheel-shaft output
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