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Micro-windmills can recharge mobile
phones
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NEWS Researchers at the University of Texas at

Arlington have designed a miniscule windmill

with a micro-generator that can be used to

recharge mobile devices.

Smitha Rao, a university research associate, and

J-C Chiao, an electrical engineering professor,

designed the micro-windmills. The two have filed

for a patent for the devices, which are about

1.8mm at their widest point.

A single grain of rice could hold about 10 of the

tiny devices, and the researchers believe

hundreds of them could be embedded in a

mobile phone sleeve for recharging purposes. Once the sleeve is on the phone, a user would

simply wave the device in the air or set the phone in a windy place to get the tiny propeller blades

turning, allowing the micro-generators to produce electricity.

The researchers’ work attracted the attention of Taiwanese electro-mechanical fabrication

company WinMEMSTechnologies, which has the researchers brainstorming on designs.

“The company was quite surprised with the micro-windmill idea when we showed the demo video

of working devices,” Rao said in a statement. “It was something completely out of the blue for them

and their investors.”

The idea for the windmills was originally a blend of origami concepts and conventional wafer-scale

semiconductor device layouts created so the complex three-dimensional moveable mechanical

structures can be self-assembled from two-dimensional metal pieces using planar multilayer

electroplating techniques.

68Like

Mobile Phone Plans

Samsung

Galaxy Note 3

LTE Capable

Android

Touchscreen

Wi-Fi

13 megapixels

Video play

Compare more

Plans Available

7 Plans available
8 deals available

From

53
Min. cost $1272

6 Plans available
2 deals available

From

53
Min. cost $1272

5 Plans available
From

62
Min. cost $1488

5 Plans available
From

62
Min. cost $1488

4 Plans available
4 deals available

From

77
Min. cost $1848

Deals powered by WhistleOut

$ /mth

$ /mth

$ /mth

$ /mth

$ /mth

https://subscribe.macworld.com.au/?utm_source=macworld.com.au&utm_medium=website&utm_content=header-link&utm_campaign=website
https://au.zinio.com/checkout/publisher/?productId=500464209&offer=500244029&rf=tx-ausmac
https://au.zinio.com/checkout/publisher/?productId=500464209&offer=500244031&rf=tx-ausmac
http://www.zinio.com/browse/publications/single-issues.jsp?productId=500464209&rf=tx-ausmac&pss=1
http://x.niche.com.au/www/delivery/ck.php?oaparams=2__bannerid=1806__zoneid=51__cb=6522ed11d5__oadest=https%3A%2F%2Fsubscribe.macworld.com.au%2Fen%2Fproduct%2FMW
https://twitter.com/intent/tweet?original_referer=http%3A%2F%2Fwww.macworld.com.au%2Fnews%2Fmicro-windmills-can-recharge-mobile-phones-117033%2F&text=Micro-windmills%20can%20recharge%20mobile%20phones%20-%20Macworld%20Australia%20-%20Macworld%20Australia%3A&tw_p=tweetbutton&url=http%3A%2F%2Fwww.computerworld.com%2Fs%2Farticle%2F9245454%2FMicro_windmills_can_recharge_cell_phones%23.Uw--XjuDkfo.twitter
http://twitter.com/search?q=http%3A%2F%2Fwww.computerworld.com%2Fs%2Farticle%2F9245454%2FMicro_windmills_can_recharge_cell_phones
http://www.macworld.com.au/news/micro-windmills-can-recharge-mobile-phones-117033/News
http://www.uta.edu/news/releases/2014/01/microwindmill-rao-chiao.php
http://www.winmemstech.com/en/index/
http://adclick.g.doubleclick.net/aclk?sa=L&ai=BPApZaL4PU67WGeSDwQGVpIDwAgAAAAAQASAAOABQ6e7l3wFYpO6HG2DJnuWM5KTAE4IBCWNhLWdvb2dsZbIBE3d3dy5tYWN3b3JsZC5jb20uYXXIAQLaAVJodHRwOi8vd3d3Lm1hY3dvcmxkLmNvbS5hdS9uZXdzL21pY3JvLXdpbmRtaWxscy1jYW4tcmVjaGFyZ2UtbW9iaWxlLXBob25lcy0xMTcwMzMvqAMB4AQCmgUZCLKGXxCw2rEyGO7e44QBIKTuhxso56f5AdoFAggBoAYU4Abnp_kB&num=0&sig=AOD64_16PPq_UXcpQnQh0MW7MV6HOLE1kA&client=&adurl=http://eshop.macsales.com/shop/SSD/OWC/%3Futm_source%3Dmacworld-au%26utm_medium%3Dbanner%26utm_campaign%3Dssd
http://macworld.whistleout.com.au/MobilePhones/Phones/Samsung/Samsung-Galaxy-Note-3?utm_source=Widget_Macworld_Phone_Carousel&utm_medium=referral&utm_campaign=Samsung_Galaxy_Note_3
http://macworld.whistleout.com.au/MobilePhones/Phones/Samsung/Samsung-Galaxy-Note-3?utm_source=Widget_Macworld_Phone_Carousel&utm_medium=referral&utm_campaign=Samsung_Galaxy_Note_3
http://macworld.whistleout.com.au/Transact?pi=3219&pai=3&ph=501&utm_source=Widget_Macworld_Phone_Carousel&utm_medium=referral&utm_campaign=Samsung_Galaxy_Note_3
http://macworld.whistleout.com.au/Transact?pi=4371&pai=3&ph=501&utm_source=Widget_Macworld_Phone_Carousel&utm_medium=referral&utm_campaign=Samsung_Galaxy_Note_3
http://macworld.whistleout.com.au/Transact?pi=4427&pai=3&ph=501&utm_source=Widget_Macworld_Phone_Carousel&utm_medium=referral&utm_campaign=Samsung_Galaxy_Note_3
http://macworld.whistleout.com.au/Transact?pi=4444&pai=3&ph=501&utm_source=Widget_Macworld_Phone_Carousel&utm_medium=referral&utm_campaign=Samsung_Galaxy_Note_3
http://macworld.whistleout.com.au/Transact?pi=3094&pai=3&ph=501&utm_source=Widget_Macworld_Phone_Carousel&utm_medium=referral&utm_campaign=Samsung_Galaxy_Note_3
http://www.whistleout.com.au/?utm_source=Widget_Macworld_Phone_Carousel&utm_medium=referral&utm_campaign=WhistleOut


2/27/2014 Micro-windmills can recharge mobile phones - Macworld Australia - Macworld Australia

http://www.macworld.com.au/news/micro-windmills-can-recharge-mobile-phones-117033/#.Uw--XvldWa8 2/4

The windmills compared to a penny. The wind generators are bout 1.8mm at their widest

point.

“The micro-windmills work well because the metal alloy is flexible and Smitha’s design follows

minimalism for functionality,” Chiao said in a statement.

Once WinMEMS became interested in the research, it started a relationship with UT-Arlington.

Company representatives visited with the UT-Arlington team several times last year to discuss

collaboration. An agreement between the school and WinMEMS allows UT-Arlington to hold the

intellectual property rights to the micro-windmills while WinMEMS explores commercial

opportunities.

The micro-windmills include gears, inductors, pop-up switches and grippers. All of those parts are

as tiny as a fraction of the diameter of a human hair.

“It’s very gratifying to first be noticed by an international company and second to work on something

like this where you can see immediately how it might be used,” said Rao. “However, I 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 the 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 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 thousands 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.
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