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Eastern Wind Power's Sky Farm™ 50 kW VAWT
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Develop a DBD plasma-based dynamic stall control system on VAWTs:

How far have we come?

*  Open loop control — proof-of-concept (Schulman, Muller-Vahl)
 Feed Forward control — power efficiency (Ben-Harav)

« Upwind/downwind switching — towards implementation (Lautman)
» Hysteresis feedback control — unsteady wind speed (Eshel)
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DBD Plasma is “pulsed” at the
Freymuth, et al. (1983) shear-layer instability frequency
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Wind tunnel mounted turbine model
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baseline: 6=120°
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plasma: 6=120°
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" PIV data: low A=0R/U_=
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Technion v/ qata: low A=eR/U_=
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plasma: 8=120°
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Israel Institute Feed forward plasma initiation & termination

termination
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upwind half of turbine

initiation angle

DC,_ =(8,-6,)/180°

Power into actuators: P, = P,4q.,XDCxDC_
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Objective: constant turbine power P, (or ®g)
in the presence of varying wind speed

Actuators |—>|  Turbine > Pout
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* Increase actuator forcing and configuration
» Refine and improve closed-loop control

» Open-jet turbine testing

« Consider the effect of skew

« Implement and field test on a kilowatt scale turbine
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