Cool in a Box

COTS goes rugged quickly with help from DMEA partnership
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How do you get a lot of heat out of a chip?

How can it be done efficiently and inexpensively? 
The Department of Defense is asking these questions as it looks for ways to use advanced Commercial-Off-The-Shelf (COTS) technology in harsh military environments without waiting for traditional re-engineering or risking failure of over-heated, damaged computer-based systems.

Problem

The power density in electronics is doubling every 18 to 24 months such that a processor that dissipated 70 mW in 1984 dissipates more than 70 Watts today.  Air cooled systems can’t keep up with that increase—especially in small, rugged environments.  The military needs an easy yet reliable way to handle the increased heat so it can take advantage of increased computing power, but doesn’t want to pay the price in time and budget to wait for customized electronics.

Spray Cool
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DMEA is partnering with a small business, Isothermal Systems Research (ISR) in Liberty Lake, Washington, to embed COTS technology in sealed boxes containing an array of miniature atomizers.  The environment inside the sealed box is constantly misted with a dielectric perfluorocarbon fluid that absorbs heat—maintaining a constant component working temperature.  The resulting heated mist is condensed and circulated to a heat exchanger that safely releases the energy to the air. The closed loop system is recirculated using miniature brushless DC coolant pumps.  This keeps the temperature constant inside the box.

Benefits

Compact size

Shock and contaminant protection 
Flexible system can be reconfigured quickly

Elimination of re-designing at the system level saves time and money

“This technique creates a safe commercial grade environment…reduces the development time and cost in comparison to traditional methods of ruggedization,” says Donald E. Tilton, Founder and Vice Chairman of ISR.

Case Study
An evaporative cooling packaging was tested on the Marine Corps’ Expeditionary Fighting Vehicle.  A compact chassis held advanced command, control, communications, computers and intelligence (C41) electronics that can be used with Pentium and SPARC processors.  The operation of the chassis was virtually silent and the electronics were further protected from shock.

“We can increase the number of channels on a board by five times,” says Dr. Gary Gaugler, DMEA Technical Advisor.  “That becomes more important as technology gets more powerful and more heat-producing.”

The system also furthers the goal of interoperability because chassis and cards can be switched out to fit a new purpose—marine, land vehicle or airplane—quickly.  And it makes replacing obsolete cards and upgrading the electronics easy and less expensive.  Problem solved.
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