R2R2 Bioinspired Aerofoils for Small Wind Turbines
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According to the UN, 1 in 10 people still do not have access to electricity ! and _ o .
most are in rural areas where small off-grid wind turbines could be the best Part 1: Corrugated Aerofoil Part 2: QBlade Aeroelastic Simulations
solution. Design

This project aims to look at two bio-inspired methods for improving the (2) NACA4416 Smooth Profile
performance of small wind turbines. @
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A company called Whale Power has adapted Blade flexibility s method coupled Stati Blads Y :gtig!;ue :
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Limitations and Further Research:

In order to develop an industrial design combining these two technologies, further research
identified in the following areas:
. A physical model to validate the performance of a flexible o

blade (Qblade may have some limitations). Blade flexing to

adapt to wind
. Rainflow fatigue analysis was highly sensitive, again could be conditions

validated with a test turbine.

. Corrugation size requires optimisation through CFD.
A large edgewise displacement in the 5 9 P 3
flexible blade should increase Sustainability:
chamber and improve lift however the I o . |
Glilkals resie dha me afErenee i Fatigue Comppsﬂe f1breg1as§ blades are difficult to recycle. Corrugated
the Cp with flexibility. Increasing the flexibility of the blade Sustainable alternatives such as bamboo has been surface in
resulted in a decrease in the root bending shown here to: the Spanwise
moment and an increase in the lifespan : direction
provide comparable performance ~

of the blade which is more tolerant to

high wind regimes . . increase the design lifetime of the blade. Figure 15: Sketch of dragonfly-inspired wind turbine
combining blade flexibility and corrugation
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