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Wind Energy & Betz Limit



VAWT & Hammerhead

● VAWTs have distinct advantages
● They operate from 40-50% efficiency

● Biomimetic Design
● Scalloped Hammerhead Inspired Blades



Physics of an H-Darrieus VAWT



Hammerhead Shark Hydrodynamics

Gaylord, Matthew & Blades, Eric & Parsons, Glenn. (2020). A hydrodynamics assessment of the 
hammerhead shark cephalofoil. Scientific Reports. 2020. 14495. 10.1038/s41598-020-71472-2. 



The Scalloped Hammerhead Shark



Reduced Leading Edge Drag

1. Tubercles provide sharper entry point into wind stream.

2. This reduces leading edge drag.



Tubercles reduce trailing edge drag by delaying flow separation.

Reduced Trailing Edge Drag



Tunneling Effect



Flow Acceleration

Accelerated Flow

Wind Speed

The channels constrict the flow, forcing them to accelerate and increase lift



Increased Lift



Numerical Results (CFD)

67% increase in L/D ratio resulting in 14%  increase in torque



Physical Test Setup
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Physical Testing Results (RPM & Voltage)



Future Work

Ryze Tello Drone
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