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COOLING OF AN ELECTRONICS ENCLOSURE VIA NATURAL CONVECTION 

 
 

Overview 
Lockheed Martin designs and fabricates electronics enclosures that house 
various electrical computer components. They are currently cooled by forced 
convection, however Lockheed’s customers are seeking to remove the cooling 
fans. Our task was to explore and analyze cooling alternatives to the fans. 

 

  

Objectives 

This project aimed to serve as a preliminary exploration into potential solutions that allow the 
electronics enclosure to be cooled by passive means. Alternative system that were assessed 
include thermal immersion, heat fins, and high-emissive coating. The results were then 
compared in order to identify viable options. 

 

Approach 
 

 Received problem statement and description from sponsor. 

 Performed patent and literature searches to find possible solutions and select three to pursue. 
o Selected concepts were thermal immersion, heat fins, and high-emissive coating. 

 Performed first level hand-calculations to understand underlying physical concepts. 

 Created thermal resistance code in MATLAB to simulate the baseline temperatures, thermal 
immersion temperatures, and high-emissive coating temperatures.  

 Created a SOLIDWORKS model of the enclosure with the heat fins attached to simulate the effects 
of their attachment.  See Figure 1 and Figure 2. 

 Communicated weekly with the sponsor to ensure project progress  
and calculation accuracy.  

 Compiled all results in a final report document and project poster. 

Outcomes 

 All three solutions were determined to decrease the operating 
temperature of the cards. 

 From the baseline temperature of 248.5°C liquid immersion 
was found to have the greatest change, resulting in a new  
card temperature of 213°C. 

 The high-emissive coating and heat fins were found to result  
in nearly the same change with a new card temperature of  
239°C.  

 It was concluded that while the liquid immersion provides the  
largest temperature reduction, the high-emissive coating would 
be the quickest and easiest solution to implement.  

 
 

 

Figure 1: SOLIDWORKS 

simulation of the box temperature 

without heat fins. 

Figure 2: SOLIDWORKS 

simulation of the box temperature 

with heat fins. 


