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‘s’ Flow Solvers Utilized ZEAIANA

A OVERFLOW (v2.4d)
0 NASA developed overset grid solver
0 SA turbulence model (SA -neg) with many corrections (RC, CC, QCR2000, etc.)
0 HLLE++ upwind scheme (IRHS=6) with Improved SSOR algorithm (Implicit BCs + Global Linear Solve) (ILHS=26)

A GGNS-T1
0 Boeing developed finite element solver
d SUPG, piecewise -linear, globally continuous finite elements with residual -based stabilization
0 Shockcapturing/artificial dissipation, Newtonds method, fully <co

0 SA, SAQCR2000, SARC-QCR2000
0 Grid adaptation (EPIC) (tetrahedral cells)

A FELight
0 Boeing developed finite element solver
0 SUPG, 2nd-order accurate in space for all equations (fully coupled turbulence equation), BFD2 and SDIRK for temporal disc.
d Shock capturing, Newt onds meGMResd wi th preconditioned
d SA, SAQCR2000, SARC-QCR2000
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Results: Test Case la ZAIAA
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Results: Test Case 1b ZAIAA

A Joukowski Airfoil S ihon CLASSIC i

d Good force/moment grid convergence
d Very small variation between solvers
d Common grid, farfield, and problem description helped!

Test Case 1b: Joukowski Airfoil Test Case 1b: Joukowski Airfoil Test Case 1b: Joukowski Airfoil
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Results: Test Case 1c ZAIAA

A ONERA OAT15A Airfoil

d Improved agreement 8 Reduced scatter! CEiarEs @it NEE ey X
Cadence_Grids.REV02/Structured X X

A Common inputs to the problem between solvers
A Common farfield distance between grids
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Results: Test Case 1d ZAIAA

A Supersonic region and shock are not fully within near body mesh refinement
d As mesh is refined, the refinement only improves this area very slowly
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Results: Test Case 1d ZAIAA

A Revised Tet and Voxel farfield meshes have larger near -body refinement region
d Captures the upper surface velocity gradients much more accurately
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Results: Test Case 1d
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