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Scientists Generate Power From
Walking

Footwear to capture the energy of walkers

By DANIEL AKST
Feb. 24,2016 10:57 a.m. ET

Human beingsareliving power generators, but we’ve never been ableto capture
most of that energy and put it towork. That may soon change.

University of Wisconsin scientists have developed asystem to harvest some of
the power generated by walkinghumans. The system fitsintothe sole of a
sneaker,includesabattery for power storage and even hasaUSB port to charge a
smartphone.

Thescientists’ vision doesn’t stop there. Smartphonesexpend alot of energy
merely communicatingwith the cellular network, but the Wisconsin research
could beused to make shoesthat doubleas Wi-Firouters. That would let a
smartphone save power by communicatingwith the shoe, leavingthe
continuously powered footwear tocommunicate with the cell network.

User-powered shoeswould also permit much more preciselocation positioning,
resultingin more accurate measurements of activity for peoplewho liketo track
their steps. Soldiers, firefighters, hikersand anyonein afar-flunglocale could
also benefit from more accuratelocation sensing.

For millennia, of course, water-wheelsand windmills have been capturing
mechanical energy for power. The Wisconsin scientistshad tofind away to use
human locomotion to produce aconsiderable amount of electrical power in a
small space, takinginto account the high impact of each footfall and the small
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amount of shoe-material compression that it produces. Thetechniquesused in
motion-powered wristwatches wouldn’t produce enough power, accordingto J.
Ashley Taylor,one of the scientists.

Thescientistsrelied on “reverse electrowetting,” which Dr. Taylor and colleague
Tom Krupenkin pioneered—atechniquethat needsavery frequent input of
energy towork well. Unfortunately, walkingislow in frequency, so the scientists
compensated for it with asandwich of materials chosen for their electrical
properties.

At thecenterisa
conductiveliquid. The
force of each heel
strikedrives
compressed air into
the system, forcing
liquid dropletsto
bubble and burst again
and again in rapid
sequence—ahigh-
frequency processthat
yields an electrical
current sufficient for a
variety of uses. Dr.
Krupenkin saysthat walking can produce several watts of electricity, enough to
power many devices, includingflashlightsand phones. A standard smartphone,
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he says, requireslessthan two watts. Considerably higher output istheoretically
possible, he adds.

Dr.Krupenkin saysthat histeam hasdeveloped asimilar system that converts
the energy of walkinginto heat, which can be stored for usein warmingfeet
duringcold weather.

“Bubbler: A Novel Ultra-High Power Density Energy Harvesting M ethod Based on
Reverse Electrowetting,” Tsung-Hsing Hsu, Supone Manakasettharn, J. Ashley
Taylor and Tom Krupenkin (Scientific Reports, Nov. 16)
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