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Lockheed Martin Cooling Project 

Overview 

Lockheed Martin was sponsoring a project to create a thermally 
efficient electronics cooling enclosure.  The enclosure must perform in 
such a manner as to keep the integrated circuits placed inside of the 
enclosure at or below their rated temperature limits.  The project focused 
on eliminating forced convection from the system. Fans were used in the system which causes 
excess heat in the enclosure due to the fan motors.   
 
 

Objectives 

The enclosures are for use on seafaring naval vessels in which there is a concern for 
corrosion of the circuit cards from salt spray.  This requires that the cabinet either be sealed 
from outside moisture or have another way to prevent corrosion and failure of the electronics.  
Evaluation methods for the generated concepts should be at a minimum thermal analyses and 
a thorough report on the findings.  The general direction for developing concepts is to create 
concepts at a component level which can be used to improve the efficiency of many if not all 
enclosure architectures that may be designed. 
 

Approach 
 Collected information on Lockheed’s needs for the project. 

 Generated concepts for cooling systems and scored the concepts. 

 Reviewed relevant patents for cooling systems and documented the patents. 

 Visited Lockheed facility to gain first hand perspective for the project. 

 Analysed cooling systems using CFD and FEA. 

 CAD models were created for all designs for analysis and visual purposes. 

 Prototypes were created for conventional heatsinks and fluid submersion. 

 Tests were performed to determine the temperature profile of the prototypes with heat input. 

 The analysis models were validated with the tests. 

 The most efficient designs were generated and validated. 
 

Outcomes 
 The most efficient conventional heatsink 

was a spline design. 

 Peltier coolers had the most heat 
transfer per area. 

 Air bearing heat sinks performed better 
than conventional heat sinks but 
consume power. 

 Flourinert FC 40 was the most effective 
non electrically conductive fluid for 
submersion. 


