
Mechanical and Fluid Systems

Nanotube-Based Device 
Cooling System
Inexpensive Cooling Systems for Electronic Devices

CNTs are being studied for applications in high strength/low weight 

composites and other applications. Recent research on thermal 

dissipation materials for high power electronic devices is generating a 

lot of interest in various industries. NASA has developed a method 

for cooling a device, such as an electronic device, that produces 

extreme heat that must be dissipated. Carbon nanotubes (CNTs) 

have attracted much attention, due to their extraordinary mechanical 

and unique electronic properties. Computer chips have been 

subjected to higher and higher thermal loads and it is challenging to 

find new ways that will perform heat dissipation. As a result heat 

dissipation demand for computers systems is increasing dramatically. 

Carbon nanotubes (CNTs), which are known to provide high thermal 

conductivity and to be small and flexible, are suitable for cooling 

these electronic devices. One critical problem is provision of a 

compliant, usable composite of CNTs with a material that meets 

other needs for heat dissipation.

BENEFITS
High strength

Low weight

High thermal conductivity

Flexible
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THE TECHNOLOGY
Carbon nanotubes (CNTs) materials are one of the most versatile materials with high 
thermal conductivity. CNT arrays are grown using chemical vapor deposition (plasma or 
thermal) on a suitable substrate, such as Copper (Cu), with minimal interface resistance. 
The surface coverage will usually be less than 100 percent. The array is dipped into 
melted paraffin until the interstitial spaces between adjacent CNTs are filled with 
paraffin grains. In one embodiment, interstitial regions of CNTs, grown on a substrate, 
are filled with a first layer of Cu and with a second layer of a mixture of thermal grease 
and Cu, Indium and/or Silver particles. In a second embodiment, the interstitial regions 
are filled with a mixture of xylene (partly evaporated) and solidified paraffin, and then 
sliced to a desired thickness. Such a CNT based composite would quickly and efficiently 
conduct thermal energy away from the device and hence provide cooling.

Carbon nanotubes (CNTs), which are known to provide high thermal conductivity and to be 
small and flexible, are suitable for cooling electronic devices

APPLICATIONS
The technology has several potential 
applications:

Electronics industry

Computer manufacturing industry

Thermal management

Semiconductor

PUBLICATIONS
Patent Pending
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NASA's Technology Transfer Program
pursues the widest possible applications
of agency technology to benefit US
citizens. Through partnerships and
licensing agreements with industry, the
program ensures that NASA's investments
in pioneering research find secondary
uses that benefit the economy, create
jobs, and improve quality of life. 
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