Ducted Stream Turbines exhausting into a wake due to a transverse plate.
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Ducted wind and Sea Current Turbines not only may they exceed the “Betz” limit in efficiency, but in addition they accelerate the current stream, so that the rotor angular speed increases appropriately. This means that smaller, more efficient electric generators may be incorporated into the power plant.

A concept little studied so far is the ability of these turbines to exhaust into the wake of a suitable bluff body exposed to the same stream.  The wake is known to sustain static pressures well below that of the mainstream. Thus, the turbine is permitted a larger pressure expansion and consequent higher extraction efficiency. 

 The present paper studies the interaction of the inner flow (through the ducted turbine) and the wake created by a transverse plate facing the stream, as indicated in the accompanying figure. The resulting flowfield corresponds to that of a Wind Turbine submerged below the ground. The wind is driven towards the ducted turbine by a vertical wall, behind which a sizeable wake is formed. The turbine exhausts into this wake.

The analysis incorporated the FLUENT Code, where the turbine was represented by an actuator disc. The results show that the wake under pressure was not affected appreciably, as long as the plate height was above a certain magnitude.







