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BAE Systems – Discrete Thermoelectric Cooling 

 
Overview 

BAE Systems is investigating the use of thermoelectric cooling devices (TECs) for 

spot-cooling integrated circuits (ICs) in future models of their Full Authority Digital 

Engine Control (FADEC) units.  The proposed TECs would use the Peltier cooling 

effect to draw heat away from ICs to prevent failure from excess temperatures during 

engine operation.  A working alternative solution to overheating ICs would mean 

more versatility in design for future FADEC models. 

 

 

Objectives 

The objective of Team Stay Frosty was to develop a working model for testing TECs in conjunction 

with various heat sinks through a parametric study.  This would determine whether or not the proposed 

idea was feasible.  In addition to a working prototype for future testing, supporting data was to be 

collected and presented in the final report.  If possible, a control system for the working prototype was 

also to be developed.  This control system would operate the TEC and hopefully prevent the “problem” 

IC from overheating. 
 

 

Approach 

 A customer needs list was developed with the help of our sponsor contact, Bryan Berical 

 A site visit was conducted to provide more in-depth information on the problem 

 Patents related to Peltier cooling devices wear found and outlined, showing different uses 

 A basic one-dimensional heat transfer analysis was performed to validate a working theory 

 CAD models were created for showcasing various heat sink attachment methods 

 A working prototype of a testing stand was fabricated and tested 

 Parametric studies showed a major 

dependency on heat sink design as well as 

TEC operating conditions. 

 

 

Outcomes 

 Proof of concept has been provided to warrant 

further, more sophisticated testing 

 The team has provided BAE Systems with 

multiple TECs for testing 

 An attachment method of the heat sink to the 

circuit board via rails was chosen 

 BAE Systems has enough data to provide a 

baseline for future experiments 


