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A typical large fan of this sort extends 24 feet in diameter
and has 10 blades. “We can go down to five blades, and they
produce 25 percent more airflow and use 25 percent less

electricity while operating at the same speed,” Dewar said.
Typical fans shed vortices from the root off the tip, he
noted. This builds up a pressure bubble that collapses into
the return flow, which disrupts flow and causes stalling. “On
our fan, those vortices hit the tubercles, which bang it back
across the fan,” Dewar said. “By the third channel, all the air
is going 90 degrees across the
blade and nothing is going off
the tip. No other fan on Earth
that can do that.”
Dewar also sees a future for
tubercle blades in wind turbines.
During the first half of 2008,
the Wind Energy Institute of

A Above, a model of a wind
turbine blade with bumps
on the leading edge.

« Left, the actual fluke-
inspired wind blade tested
on Prince Edward Island,
Canada.

Tufts attached to a humpback
whale flipper model in a wind tunnel.
When the tufts begin to flutter, the
airfoil has begun to stall.

Canada tested 5-meter tubercle blades on a 25 kW wind
turbine. It found that tubercle blades reached full power at
12.5 m/s, compared with 15 m/s for conventional blades, and
would produce up to 20 percent more electricity annually,
depending on wind speed.

Other potential applications are under development.
Dewar thinks tubercles might find a place in heating and
cooling, and in low-noise fans for computers and servers.
Howle believes they could be used in no-stall radiators
used to cool diesel engines that run
hotter to meet new emission stan-
dards. Murray, who took part in the
original wind tunnel tests and now
teaches engineering at the U.S. Naval
Academy, believes tubercles’ low-flow
performance could drive turbines
that generate power from tidal flows.

The technology is not a panacea,
Howle cautions. Research has shown
tubercles work only on thick, tapered
wings operating in a very narrow lam-
inar-to-turbulent transition regime.
Outside these parameters, they could
actually degrade performance.

Yet after thousands of years of
hiding in plain sight, tubercles are
emerging as a real, if limited, tech-
nology platform. And to think, it hap-
pened because a man named Fish was
curious about a sculpture. m
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