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SPARC ATH Simulations

• Solutions obtained using the SPARC code
• 2nd order, structured grid, finite volume numerical scheme
• Standard SA and SST-2003 models

• The following plots attempt to show the effects of:
• Turbulence model; SA and SST – non-axisymmetry?
• Tunnel walls (in-tunnel solutions compared to free air)
• Symmetry planes (90° grids vs 180° grids vs 360° grids)

• Some plot titles show (Reflected) – This means the solution is on a 
90° or 180° grid and has been reflected/mirrored to appear as a full 
360° solution in order to compare with the actual 360° grid solution.



SA Free Air Grids



SA Free Air Solutions are not Axisymmetric
Very slight differences



90° (previous slide) and 180 ° look the same
Very slight differences



Sparc ATH SST Sims
90°, 180° and 360° grids



SST Free Air Solutions Show Axisymmetry



SST: Model in Tunnel vs. Free Air
Model in Tunnel 
90° grid



Model-in-Tunnel Grids: 90° and 180°
*Neither solution/plot is reflected for better distinction between them

Model in Tunnel 
180° grid

Model in Tunnel 
90° grid



Model-in-Tunnel Grids: 360° and 180°
Model in Tunnel 
180° grid

Model in Tunnel 
360° grid



Sparc ATH SA and SST Sims
Free air grid 

360° grid



SST and SA Cf Compared



Sparc ATH SA Sims
Tunnel grid 

90° grid



Model-in-tunnel grids: SA Back Pressure 
Variations



90 degree quadrants, reflected



90 degree quadrants, reflected



Model-in-tunnel grids
SA and SST with predictions ~Mach 0.875 at x/c=0



90 degree grids, reflected



Sparc ATH: More SA Sims
Tunnel grid 

90° grid
Reynolds Number Studies



Reynolds Number Calculated using Reference 
Conditions Derived from Pressure at x/c=0

Previous slides showed results with a Reynolds number 1.5e7 per meter
These four SA solutions result in Reynolds number variation of about -11% to 29%
Each calculated value of C_f, for SA5 through SA8, has a unique dynamic pressure calculated 
after extracting pressure at x/c=0 



90 degree grids



90 degree grids


