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Thermoelectric Cooling of Outdoor Digital Displays 

 
Overview 
This project intends to explore alternative cooling methods that are more cost 
effective and longer lasting. The use of Peltier devices as heat pumps to transfer 
heat from the systems will be explored for its feasibility as well as the possible 
use of guided air flow and heat sinks within the enclosure.  
 

Objectives 
Building a cooling system using thermal electric cooling methods in particular Peltier device for outdoor 
displays that would operate in hot extreme temperatures. The team was able to accomplish the mission 
within the given time and resources.  
 

Approach 
 Studied the fundamental mechanisms of Peltier devices, and investigated their application to the 

sponsor’s problem statement 

 Investigated several patents pertaining to the use of solid-state cooling systems in order to 
verify the uniqueness of the team’s design concepts 

 Formulated hand calculations for determining the heat dissipated from LCD unit to the outside 
environment through the use of Peltier devices, taking into the account the effects of internal 
electronics and solar loading 

 Analyzed several SolidWorks convective studies for visualizing the flow distribution throughout 
the LCD cabinet in order to optimize the convective heat transfer within the system 

 Fabricated a prototype design consisting of a series of Peltier devices sandwiched between a 
series of heat sinks, all of which were carefully insulated to avoid unwanted heat conduction 
back into the system 

 Tested the prototype under solar loading simulations, as well as extreme ambient conditions 
(high temperatures) using facilities and equipment available through Penn State 

 Developed cooling-efficiency trends and predictions based on the testing conducted on the 
prototype 
 

Outcomes  

 

 
 
 

 

 Without forcing external convection, our 
cooling device does not work as anticipated  

 When run without convection, the cold side 
of the device heats up to the ambient 
temperature within the system.  This does 
not allow for enough cooling 

 When run with convection, the cold side of 
the device maintains a low temperature.  
This allows for the necessary cooling to 
take place. 

 Even with the necessity for external 
convection, the team was still able to create 
a system for less than 10% of the LCD 
display’s total manufacturing cost 

 


