
H um an beings ar e l i ving power  gener at or s, but  we’ve never  been able t o capt ur e

m ost  of  t hat  ener gy and put  i t  t o wor k. That  m ay soon change.

Univer si t y of  Wisconsin scient ist s have developed a syst em  t o har vest  som e of

t he power  gener at ed by walk ing hum ans. The syst em  f i t s in t o t he sole of  a

sneaker, includes a bat t er y for  power  st or age and even has a USB por t  t o char ge a

sm ar t phone.

The scient ist s’ vision doesn’t  st op t her e. Sm ar t phones expend a lot  of  ener gy

m er ely com m unicat ing wi t h t he cel lular  networ k, but  t he Wisconsin r esear ch

could be used t o m ake shoes t hat  double as Wi -Fi  r out er s. That  would let  a

sm ar t phone save power by com m unicat ing wi t h t he shoe, leaving t he

cont inuously power ed footwear  t o com m unicat e wi t h t he cel l  networ k.

User -power ed shoes would also per m i t  m uch m or e pr ecise locat ion posi t ion ing,

r esul t ing in m or e accur at e m easur em ent s of act ivi t y for people who l ike t o t r ack

t hei r  st eps. Soldier s, f i r ef ight er s, hiker s and anyone in  a far -f lung locale could

also benef i t  f r om  m or e accur at e locat ion sensing.

For m i l lennia, of cour se, wat er -wheels and windm i l ls have been capt ur ing

m echanical  ener gy for  power. The Wisconsin scient ist s had t o f ind a way t o use

hum an locom ot ion t o pr oduce a consider able am ount  of  elect r i cal  power  in  a

sm al l  space, t ak ing in t o account  t he high im pact  of  each foot fal l  and t he sm al l
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am ount  of  shoe-m at er ial  com pr ession t hat  i t  pr oduces. The t echniques used in

m ot ion-power ed wr istwat ches wouldn’t  pr oduce enough power, accor ding t o J.

Ashley Taylor, one of t he scient ist s.

The scient ist s r el ied on “ r ever se elect r owet t ing,”  which Dr. Taylor  and col league

Tom  Kr upenkin pioneer ed—a t echnique t hat  needs a ver y f r equent  input  of

ener gy t o wor k wel l . Unfor t unat ely, walk ing is low in fr equency, so t he scient ist s

com pensat ed for  i t  wi t h a sandwich of  m at er ials chosen for  t hei r  elect r ical

pr oper t ies.

At t he cent er is a

conduct ive l iquid. The

for ce of  each heel

st r i ke dr ives

com pr essed ai r  in t o

t he syst em , for cing

l iquid dr oplet s t o

bubble and bur st  again

and again in  r apid

sequence—a high-

f r equency pr ocess t hat

yields an elect r i cal

cur r ent  suf f i cient  for  a

var iet y of  uses. Dr.

K r upenkin says t hat  walk ing can pr oduce sever al  wat t s of  elect r i ci t y, enough t o

power m any devices, including f lashl ight s and phones. A st andar d sm ar t phone,
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he says, r equi r es less t han two wat t s. Consider ably higher out put is t heor et ical ly

possible, he adds.

Dr. K r upenkin says t hat  his t eam  has developed a sim i lar  syst em  t hat  conver t s

t he ener gy of walk ing int o heat , which can be st or ed for use in war m ing feet

dur ing cold weat her.

“ Bubbler : A Novel  Ul t ra-H igh Power  Densi ty Energy H ar vest ing M ethod Based on

Reverse Elect rowet t i ng,” Tsung-H sing H su, Supone M anakaset thar n, J. Ashley

Taylor  and Tom Kr upenkin (Scient i f i c Repor ts, Nov. 16)
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