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Overview 
Lockheed Martin—Missiles and Fire Control in Archbald, PA 
is tasked with the development of missiles and other military 
hardware. Currently, they are developing a large electronics 
cabinet to be used for a naval application. This electronics cabinet has seven large heat sinks which 
protrude from the cabinet’s rear. Though these heat sinks are necessary for the cooling of electronics 
(diodes and transistors) in the cabinet, the sinks are sharp, delicate, and hot. In addition to being 
susceptible to damage, these heat sinks pose burn and laceration risks to passing personnel, who may 
bump into them. Therefore, a heat shield had to be developed to cover these heat sinks.  
 
Objectives 
The purpose of this study was to develop a shield to cover the exposed heat sinks of an electronics 
enclosure. The shield had to protect the heat sinks from damage, as well as protect personnel from 
injury. Furthermore, the shield had to be thermally optimized (through geometry and material 
investigations) to ensure adequate natural convective cooling of electronics, as well as a safe exterior 
shield temperature of <58ºC (136ºF).  
 
Approach 
• The cabinet wall and powered electronics were modeled in CFD software (Star CCM)+. 
• Heat loads were assigned to the electronics.  
• A solid shield was developed as a baseline, and a material analysis was conducted; the team 

tested several shield materials to characterize thermal performance.  
• Once a shield material was chosen, a geometry investigation was conducted to optimize electronics 

cooling. 
• The team made observations regarding the temperature distribution and convection behavior of 

each shield, and made geometry changes accordingly.  
• CFD data, specifically maximum electronics temperature and maximum shield temperature, was 

organized and plotted for each shield design.  
• The data was used to select an optimized shield design that promoted electronics cooling, and 

maintained an acceptable exterior temperature (<58ºC). 
 
Outcomes 
• A 5052 aluminum, semi-perforated shield 

design was developed. 
• This shield complied with all of Lockheed’s 

design constraints.  
• Lockheed Martin can readily manufacture this 

shield at their Archbald, PA facility. 
• Lockheed Martin has expressed interest in 

using this study to design their heat shield.  
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