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From Whales to Wings: How Humpback Whale Tubercles Inspired
Aerodynamic Design

Alexander Chyla
Nyack High School, Nyack NY, United States

Tubercles, the sinusoidal pattern on the leading-edge of a humpback whale flipper, have been
an adaptation used by humpback whales that improves the aerodynamic performance of their
flippers. This research effort experimentally explored the effect of leading-edge humpback
whale tubercles on the aerodynamic performance of a wing. Two model wings were tested:
one with leading-edge tubercles (scalloped wing) and one without leading-edge tubercles
(smooth wing). The lift coefficient and drag coefficient for both wings were measured at angles
of attack ranging from 0 degrees to 25 degrees in 2.5 degree increments using the CFD
software, SimScale. The scalloped wing reached its stall point at an angle of attack of 12.5
degrees where the smooth wing stalled at an angle of attack of 7.5 degrees. The delay in stall
allowed the scalloped wing to produce a maximum life force 6.4% greater than the smooth
wing. This increase in maximum lift has the potential to improve the efficiency of propellers and
turbines, such as those used for wind power production, aviation, and aquatic travel.
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