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Overview 
This report presents the work done to evaluate the effect of the dry shielded canister’s 

orientation on its thermal performance. AREVA is currently using the horizontal system in the 

United States. Some competitive vertical designs are found in the nuclear power market, and 

they are thought to have a better thermal performance due to the vertical orientation that allows 

the natural convection to be more effective in cooling the DSCs. Consequently, AREVA was 

the first to assign a team to evaluate the effect of the orientation on the thermal performance of 

the DSCs, and test the accuracy of the claims about the vertical systems being more efficient 

than the horizontal. 

 

Objectives 
• Evaluate the effectiveness of orientation on the thermal performance of the dry shielded canister. 

• Develop simplified computational fluid dynamics models for both orientations. 

• Perform parameter studies on the simplified models such as gap and vent size studies. 

• Compare the vertical and the horizontal orientations. 

 

Approach 
• The team started to acquire the required background information about the dry storage systems.  

• Then, the team chose to use SolidWorks to model the designs with the parameters provided by AREVA. 

• After that, the initial boundary conditions were provided by the mentors to start running CFD models. 
• SolidWorks Flow Simulation feature was picked instead of ANSYS to run the CFD analysis. 
• Furthermore, the team started running the CFD models and started to notice that some boundary conditions and 

parameters needed to be changed such as the gap size in the vertical model. 

• Before performing the studies the team needed to perform a mesh level study to insure that the models would 

be mesh insensitive by running the simulation on finer mesh levels until a convergence in the results is noticed. 
• Furthermore, a gap size study was performed to choose the optimal 

gap size in the vertical model. 
• Afterwards, the vent size study was performed on the inlet vents of 

the vertical and the horizontal vents, and the outlet vents of the 

vertical model. 
• The results were validated by the mentors and approved.  
 

Outcomes 
• With the comparable design parameters, the horizontal orientation 

of the canister is more efficient than the vertical orientation in terms 

of the thermal performance. 

• Mesh level 5 in SolidWorks FlowSimulation is the most suitable 

mesh that meets the accuracy and efficiency. 

• The vent size study shows that an inlet/outlet vent size of 10”x10” 

for the vertical model and an inlet vent size of 8”x30” for the 

horizontal model give the most comparable mass flow through the 

systems. 

• The gap size study indicates that a gap size of 3” results in the 

optimal thermal performance for the vertical model. 
 

Effect of Orientation on the Thermal Performance of Spent Fuel Canisters 


