
        PENNSTATE      
       Department of Mechanical and Nuclear Engineering                     Fall 2010 

 

 

 
 

Breather-less Electronic Control Unit (ECU) Housing 

 
Overview 
Mando’s current ECU housing design has a breather-hole to balance the 
variation in temperature found inside and outside of the housing unit. Mando’s 
customers are concerned that debris and contaminates are entering the housing 
unit and damaging the ECU, so they would like to remove the breather-hole from 
the current design. Removing the breather-hole will ensure that oil, water, and 
other debris does not come into contact with the ECU, however it will also cause 
cracking and deformation to occur in the housing unit because of the 
temperature gradient.  Mando would like a team to develop new, innovative 
designs that can withstand the thermal loads without permanent deformation or 
cracking.  
 

Objectives 
 Work with a global team to develop numerous innovative housing unit designs that can withstand 

the temperature variations without a breather-hole.  

 Perform finite element analysis (FEA) on the designs to confirm the designs can endure the 
conditions found under the hood of a vehicle. 

 

Approach 
 Customer needs and target specifications were gathered and determined by the sponsor.  

 An external search was performed to find models and patents of current housing unit designs.  

 Designs were continuously submitted to the sponsor in order to see if the sponsor was satisfied with 
the designs and which ones should be further analysed using FEA.  

 SolidWorks was used to model the different design concepts.  

 The extreme temperatures were used to perform a FEA on SolidWorks. 

 The results for each design were compared to the results from the original design using a percent 
improvement.  

 Prototypes of the best designs were made using rapid prototyping.  
 

Outcomes 
 The cylinder and the bubble concepts both had the 

greatest improvement.  

 The designs that had curved features reduced the 
stress on the housing unit.  

 Using Nylon as a material significantly reduced the 
stress.  

 The team suggests that the Mando Corporation 
incorporate curved features into the housing unit 
design and consider changing the material to Nylon.  


