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Technology Uses Micro-Windmills to Recharge Cell
Phones

Science Daily

Editor's Note: driven by NIMBY anti-wind
technology passion, Charlestown enacted
Ordinance #344 in November 2011
effectively banning any device that
converts wind into energy. Small wind
generators (under 5 KW) can be allowed,
but only by Special Use Permit under
terms and conditions that are so daunting
(click here for details) that not one single
turbine has been permitted in Charlestown
in the more than two years since
Ordinance 344 was enacted. So sorry,
Charlestown folks, you can't have this.

A UT Arlington research associate and
electrical engineering professor have designed
a micro-windmill that generates wind energy
and may become an innovative solution to cell
phone batteries constantly in need of
recharging and home energy generation where
large windmills are not preferred.

One of Rao's micro-windmills is placed here on a

penny. (Credit: Image courtesy of University of
Texas at Arlington)

Smitha Rao and J.-C. Chiao designed and built the device that is about 1.8 mm at its widest point. A single
grain of rice could hold about 10 of these tiny windmills. Hundreds of the windmills could be embedded in a
sleeve for a cell phone. Wind, created by waving the cell phone in air or holding it up to an open window on
a windy day, would generate the electricity that could be collected by the cell phone's battery.

Rao's works in micro-robotic devices initially heightened a Taiwanese company's interest in having Rao and
Chiao brainstorm over novel device designs and applications for the company's unique fabrication
techniques, which are known in the semiconductor industry for their reliability.

"The company was quite surprised with the micro-windmill idea when we showed the demo video of working
devices," Rao said. "It was something completely out of the blue for them and their investors."

Rao's designs blend origami concepts into conventional wafer-scale semiconductor device layouts so
complex 3-D moveable mechanical structures can be self-assembled from two-dimensional metal pieces
utilizing planar multilayer electroplating techniques that have been optimized by WinMEMS Technologies
Co., the Taiwanese fabrication foundry that took an initial interest in Rao's work.

"The micro-windmills work well because the metal alloy is flexible and Smitha's design follows minimalism
for functionality." Chiao said.

WInMEMS became interested in the micro-electro mechanical system research and started a relationship
with UT Arlington. Company representatives visited with the UT Arlington team several times in 2013 to
discuss collaboration.

An agreement has been established for UT Arlington to hold the intellectual properties while WinMEMS
explores the commercialization opportunities. UT Arlington has applied for a provisional patent.
Currently, WinMEMS has been showcasing UT Arlington's works on its website and in public
presentations, which include the micro-windmills, gears, inductors, pop-up switches and grippers. All of
those parts are as tiny as a fraction of the diameter of a human hair.

These inventions are essential to build micro-robots that can be used as surgical tools, sensing machines
to explore disaster zones or manufacturing tools to assemble micro-machines.

"lt's very gratifying to first be noticed by an international company and second to work on something like
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this where you can see immediately how it might be used," said Rao, who earned her Ph.D in 2009 at UT
Arlington. "However, | think we've only scratched the surface on how these micro-windmills might be used."

The micro windmills were tested successfully in September 2013 in Chiao's lab. The windmills operate
under strong artificial winds without any fracture in the material because of the durable nickel alloy and
smart aerodynamic design.

"The problem most MEMS designers have is that materials are too brittle," Rao said. "With the nickel alloy,
we don't have that same issue. They're very, very durable."

The micro-windmills can be made in an array using the batch processes. The fabrication cost of making
one device is the same as making hundreds or thousands on a single wafer, which enables for mass
production of very inexpensive systems.

"Imagine that they can be cheaply made on the surfaces of portable electronics," Chiao said, "so you can
place them on a sleeve for your smart phone. When the phone is out of battery power, all you need to do is
to put on the sleeve, wave the phone in the air for a few minutes and you can use the phone again."

Chiao said because of the small sizes, flat panels with thousand of windmills could be made and mounted
on the walls of houses or building to harvest energy for lighting, security or environmental sensing and
wireless communication.

He added that it has been fulfilling to see his former student succeed and help move innovation toward the
marketplace.

"To see a company recognize that and seek you out for your expertise speaks volumes about what UT
Arlington means to the world," he said proudly.

Story Source:

The above story is based on materials provided by University of Texas at Arlington.

Note: Materials may be edited for content and length. For further information, please contact the source
cited above.

Need to cite this story in your essay, paper, or report? Use one of the following formats:
® APA

) MLA
University of Texas at Arlington (2014, January 15). Technology uses micro-windmills to recharge cell
phones. Science Daily. Retrieved January 16, 2014, from

http://www.sciencedaily.com/releases/2014/01/140115074336.htm
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VIDEO: For all you history
buffs

Astronomy Picture of the Day
End Marijuana Prohibition —

Senators Reed and
Blumenthal push for tax
justice

Their safety netis shot full of
holes

VIDEO: Lying — whatis it,
truly?

On the frontiers of science
Astronomy Picture of the Day

Relief for fishing industry on
the way

Green gardening...indoors

TOMORROW - Get your
damned flu shot. Free.
Righth...

Is This the American Way?

Why permits should not be
issued to bad actors

Dude!

Update on the final votes at
the Town Council

Galilee nextin DEMplans to
improve coastal facil...

lllegal in Charlestown
without a Special Use
Permi...

Boost to local food
production

Town lawyers acting badly
7777777

Kale on a muffin

Beautiful birds!

Parks and Recreation Plans
- Things To Do for You...

‘Trashed', a documentary

"You say you wanta
Revolution...."

Awalkin the woods in a
Charlestown treasure

What was the question?
Astronomy Picture of the Day

Looking forward as this
renewable energy sector
ar...

VIDEO: The Boss explains
Bridgegate

Cause of Aging

Buythese bonds? Maybe not.

Charlestown tapas

The Federal Budget Is Like
Your Family's Budget!

Astronomy Picture of the Day

Firefighters and Town
Square Off Over Stern’s
Deci...

Maybe the cliché is true
The Obamacare We Deserve

First Charlestown Town
Council meeting of 2014
fin...

The Ugly Truth about Charter
Schools: Padded Cells...

Live-blogging tonight's Town
Council meeting

Rebuilding Rhode Island’s
Economy, Part 2

The War on Ourselves

Supremes green-light
Narragansetts to
challenge st...

The right to bear rocket-
propelled grenades shall
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Astronomy Picture of the Day
The Trillion-Dollar Question

VIDEO: How the nocebo
effect works

VIDEO: You can't cook with
styrofoam

Connecticut Senator sets a
fine example

Whatidiot would want better
pay & benefits?

OMG PD
Kinda like a mood ring

New hip? Knee? Dos and
don'ts

Holding back the tide and
other exercises in futil...

PREVIEW of Town Council
meeting on Monday
January ...

"Got Fish?"
Get your damned flu shot!
Shocking surprise

Can we afford public
subsidies to protect
coastal ...

Charlestown businesses:
come learn how to mulch

Glitches in Charlestown’s
video system for town
me...

Tips for good patriots
Astronomy Picture of the Day

The global warming Hot List
for 2014

Bahhhhhh

Northern Lights May Appear
in Skies Over Rhode Isl...

No comment, except mazel
tov!

Gentz's Legacy?

Their 2014 campaign
platform

Serve with "weird grain
pasta"

Save energy, save money

Wild swings are part of the
picture

The power of exposure to an
American Flag

Weaknesses of Rhode
Island gun lobby and Tea
Party...

Staying Warm with Science

RhodeMapRI holds final
South County workshop
on Th...

VIDEO: First piece of good
advice from McD's ever

Firefighters Win Big
Twenty-five tons

Fast Food Giants Gorge on
Subsidies

Lung damage from silica
dustis real

Treating a winter cold
Astronomy Picture of the Day

Economics of dumping coal
power

Why I'm Breathing Easierin
2014

Big one bagged in DINO hunt

Charlestown’s lack of
concern leaves residents
in..

The kind of e-bleat you'll like

Progressive Charlestown: lllegal in Charlestown without a Special Use Permit. Seriously.

http:/Amww.progressive-charlestown.com/2014/01/illegal-in-charlestown-without-special .html



http://www.progressive-charlestown.com/2014/01/the-right-to-bear-rocket-propelled.html
http://www.progressive-charlestown.com/2014/01/astronomy-picture-of-day_12.html
http://www.progressive-charlestown.com/2014/01/the-trillion-dollar-question.html
http://www.progressive-charlestown.com/2014/01/video-how-nocebo-effect-works.html
http://www.progressive-charlestown.com/2014/01/video-you-cant-cook-with-styrofoam.html
http://www.progressive-charlestown.com/2014/01/connecticut-senator-sets-fine-example.html
http://www.progressive-charlestown.com/2014/01/what-idiot-would-want-better-pay.html
http://www.progressive-charlestown.com/2014/01/omg-pd_11.html
http://www.progressive-charlestown.com/2014/01/kinda-like-mood-ring.html
http://www.progressive-charlestown.com/2014/01/new-hip-knee-dos-and-donts.html
http://www.progressive-charlestown.com/2014/01/holding-back-tide-and-other-exercises.html
http://www.progressive-charlestown.com/2014/01/preview-of-town-council-meeting-on.html
http://www.progressive-charlestown.com/2014/01/got-fish.html
http://www.progressive-charlestown.com/2014/01/get-your-damned-flu-shot.html
http://www.progressive-charlestown.com/2014/01/shocking-surprise.html
http://www.progressive-charlestown.com/2014/01/can-we-afford-public-subsidies-to.html
http://www.progressive-charlestown.com/2014/01/charlestown-businesses-come-learn-how.html
http://www.progressive-charlestown.com/2014/01/glitches-in-charlestowns-video-system.html
http://www.progressive-charlestown.com/2014/01/tips-for-good-patriots.html
http://www.progressive-charlestown.com/2014/01/astronomy-picture-of-day_9.html
http://www.progressive-charlestown.com/2014/01/the-global-warming-hot-list-for-2014.html
http://www.progressive-charlestown.com/2014/01/bahhhhhh.html
http://www.progressive-charlestown.com/2014/01/northern-lights-may-appear-in-skies.html
http://www.progressive-charlestown.com/2014/01/no-comment-except-mazel-tov.html
http://www.progressive-charlestown.com/2014/01/gentzs-legacy.html
http://www.progressive-charlestown.com/2014/01/their-2014-campaign-platform.html
http://www.progressive-charlestown.com/2014/01/serve-with-weird-grain-pasta.html
http://www.progressive-charlestown.com/2014/01/save-energy-save-money.html
http://www.progressive-charlestown.com/2014/01/wild-swings-are-part-of-picture.html
http://www.progressive-charlestown.com/2014/01/the-power-of-exposure-to-american-flag.html
http://www.progressive-charlestown.com/2014/01/weaknesses-of-rhode-island-gun-lobby.html
http://www.progressive-charlestown.com/2014/01/staying-warm-with-science.html
http://www.progressive-charlestown.com/2014/01/rhodemapri-holds-final-south-county.html
http://www.progressive-charlestown.com/2014/01/video-first-piece-of-good-advice-from.html
http://www.progressive-charlestown.com/2014/01/firefighters-win-big.html
http://www.progressive-charlestown.com/2014/01/twenty-five-tons.html
http://www.progressive-charlestown.com/2014/01/fast-food-giants-gorge-on-subsidies.html
http://www.progressive-charlestown.com/2014/01/lung-damage-from-silica-dust-is-real.html
http://www.progressive-charlestown.com/2014/01/treating-winter-cold.html
http://www.progressive-charlestown.com/2014/01/astronomy-picture-of-day.html
http://www.progressive-charlestown.com/2014/01/economics-of-dumping-coal-power.html
http://www.progressive-charlestown.com/2014/01/why-im-breathing-easier-in-2014.html
http://www.progressive-charlestown.com/2014/01/big-one-bagged-in-dino-hunt.html
http://www.progressive-charlestown.com/2014/01/charlestowns-lack-of-concern-leaves.html
http://www.progressive-charlestown.com/2014/01/the-kind-of-e-bleat-youll-like.html

2/1/2014 Progressive Charlestown: lllegal in Charlestown without a Special Use Permit. Seriously.

ACharlestown Citizens
Christmas, Day 12

Don'tdo it

Promise and problems for
green marketplace in
2014...

Should Rhode Island hold a
constitutional conventi...

ACharlestown Citizens
Christmas, Day 11

Government should not pick
winners and losers

Astronomy Picture of the Day

Not Just for Terminal
Patients

Coke’s Ploy to Drain Your
Wallet When You Dine
Out...

Renewable Energy Fund
could use some tweaks

ACharlestown Citizens
Christmas, Day 10

New Year's Resolution
Suggestions

Coastal erosion study
boosted by Champlin
grant

Swordfish, with a little dash
of PCBs

Study finds shift to 'dark
money in climate denia...

It's ugly, too

Taylor Swift—is her new
seawall legal orillegal...

Dealing with weight gain
from the holidays

ACharlestown Citizens
Christmas, Day 9

Coffee or Beer?
Mulch!

UPDATED #2: Major Snowfall
in the forecast

APloy to Dilute the
Democratic Party's
Message

Alarming increase in
Charlestown
unemploymentaty...

The country's best
employment councilor

ACharlestown Citizens
Christmas, Day 8

DEM buys Hopkinton estate
property to expand Rockv...

Video, an obvious one for
today

Daylong dreaded by right-
wing finally arrives
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