
 

Researchers capture wasted heat, use it to
power devices
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(Phys.org) —Imagine how much you could save on your electricity bill if
you could use the excess heat your computer generates to actually power
the machine. Researchers at the UCLA Henry Samueli School of
Engineering and Applied Science have taken an important step toward
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harnessing that heat and converting it for practical use. The advance
could lead to more energy-efficient appliances and information
processing devices.

The research team, led by Kang Wang, UCLA's Raytheon Professor of
Electrical Engineering, demonstrates how to add power to a spintronics
device, which uses the spin of electrons for energy rather than their
charge.

Excess heat, like that generated by extended use of a computer or other
device, naturally creates what is known as a spin wave that can move a
domain wall. A domain wall separates magnetic materials that point in
different directions in certain magnetic devices.

If housed within the central processing unit of a computer or other
electrical device, a domain wall would serve as a sort of turbine,
capturing the heat from the traveling spin wave and converting it into
energy, just as a turbine harnesses the power of water and converts it
into electrical energy that can be used to redirect the water or serve
another purpose. The captured energy can then be used to help power the
electrical device.

The concept of using heat energy to move magnetic domain walls is not
new, according to researchers, but this paper is the first demonstration of
moving a domain wall through propagation of a spin wave.

Researchers said the capture of heat energy can serve to supplement the
power provided by traditional CMOS (complementary metal-oxide
semiconductor) circuits in devices from smartphones to computer
servers and large electrical equipment. In the long run, the process may
serve as an alternative to CMOS circuits in many devices.

The research was published online in the peer-reviewed journal Physical
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https://phys.org/tags/spin+wave/
https://phys.org/tags/magnetic+devices/
https://phys.org/tags/central+processing+unit/
https://phys.org/tags/computer+servers/
https://phys.org/tags/computer+servers/


 

Review Letters on (prl.aps.org/pdf/PRL/v110/i17/e177202) and will
appear in an upcoming print edition of the journal.

Provided by University of California, Los Angeles

Citation: Researchers capture wasted heat, use it to power devices (2013, April 23) retrieved 23
April 2024 from https://phys.org/news/2013-04-capture-power-devices.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

http://prl.aps.org/pdf/PRL/v110/i17/e177202
https://phys.org/news/2013-04-capture-power-devices.html
http://www.tcpdf.org

