
 

Calculation No: NSTXU-CALC-11-28-00 # Revision No: 0 # 
 

Calculation of CSA tile Heat flux enhancement and fish scale angle 
 

Purpose of Calculation: (Define why the calculation is being performed.) 
1) To calculate Heat-flux enhancement due to tile to tile offset, in plasma facing direction, 

during installation. 
2) To calculate the fish-scale angle which reduce the heat flux enhancement. 

 
 

Codes and versions: (List all codes, if any, used) 
Excel 
 

References (List any source of design information including computer program titles and revision levels.) 
 
PDR presentation from A.Brooks. “Engineering loads and boundary conditions for PFC” 
 

Assumptions (Identify all assumptions made as part of this calculation.) 
 
Due to installation and assembly tolerances the tile to tile offset(in plasma facing 
direction) can be .010” to .03”. To be conservative in this calculation .06” is used to 
account for any unknowns. 

Calculation (Calculation is either documented here or attached) 
 
See attached. 
 
 
 

Conclusion (Specify whether or not the purpose of the calculation was accomplished.) 
 
A heat flux enhancement factor of 1.17 @ 3.3” width is found for 0.060” tile offsets.  The chamfer heat 
flux enhancement is found to be 1.58. 
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Calculation:  

 
Table 1 Heat flux requirement for the CSAS (Ref. PFCs SRD NSTX-U-RQMT-SRD-
003-00) 
 
Calculation formula used as defined in PFC load presentation at PDR. 



 

 

 
 
 
 

Fish Scale geometry 
Calculation from A.Brooks. 



 

 

 
 
 

 
 
Conclusion:  
 



 

The CSA tiles were analyzed with this heat fluxes. Analysis results show that these tiles 
can handle higher the heat loads and the stresses are under allowable.  
Analysis report is filed here. 
 
Structural analysis of Center Stack Angular Section (CSA) tiles.  
NSTXU-CALC-11-21-00 
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