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* New algorithm for high speed flow for pressure based solver
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» New algorithm for high speed flow for pressure based solver

= pressure based flux splitting central scheme
o AX oA flux Al Lol HE
« Kurganov-Tadmor flux splitting scheme

* Low Mach number correction

* M.Kraposhin(ISP RAS), S. Strizhak(HP) and A. Bovtrikova(ISP RAS), “Adaptation of Kurganov-Tadmor's numerical
scheme for applying in combination with the PISO method in numerical simulation of flows in a wide range of Mach
numbers ”, Procedia Computer Science, Vol. 66, 2015, pp43-52
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Pressure Based Segregated Solver
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= pbuoyantPCNFoam
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SIMPLE loop

Caleulate rho fiekd
(Continuity Eqn.)
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Pressure Based Segregated Solver
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= Oblique shock

Mach Pressure (psia) Temperature (R) Wedge half-angle (°)
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Pressure Based Segregated Solver
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= Backward-facing step

« M_=25P_=13316.6Pa, T = 344K
« 48000 cells

¢ k-0 SST turbulence model
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Pressure Based Segregated Solver

. 84Xt Za}
= RAE 2822 2D Airfoil

« M_=0.729 (NASA NPARC)
* NASA mesh : 23552 cells(plot3D type), Fine mesh : 35892 cel}l's\(‘hy‘ ri iy'pe)A

« Spalart-Allmaras turbulence model

» Characteristic farfield boundary condition

1.140¢ 400 0.57 1.140¢ 400
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Pressure Based Segregated Solver

- S Xt At
= Onera M6 wing

* NASA NPARC Condtions
* NASA mesh : 800,000 cells (plot3D type), fine mesh : 2,400,000 cells

« Spalart-Allmaras turbulence model

» Characteristic farfield boundary condition

<NASA mesh> <Fine mesh>
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Pressure Based Segregated Solver
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= Onera M6 wing

Onerame Cp (y=0.44) Onerants Cp (vi=0.65)
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Pressure Based Coupled Solver
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= pUCoupledNFoam, pUhCoupledNFoam
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‘Salve Species
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Pressure Based Coupled Solver

« SH A} 7R

= pUCoupledNFoam
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Pressure Based Coupled Solver
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= Unsteady shock tube

Table 1. Initial conditions.

Region || Pressure (psia) | Temperature (R) || Density
1 1.0 416.0 0.125
4 10.0 520.0 1.0
Diaphragm
0.1 — P s xx s
4 3 2 1
00— 4 1
- I | Expansion  Expansion Slip Shock
(] 0.5 1.0 Head Tail Surface

Figure 1. Shock tube at initial state.

Figure 2. Shock tube shortly after diaphragm has burst.
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Pressure Based Coupled Solver
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= Unsteady shock tube

» Analytic solution and Density based solvers(WIND, rhoCentralFoam)

» Pressure based segregated solvers(sonicFoam, buoyantPCNFoam(solverl)) and coupled
solvers(pUCoupledCNFoam(solver2), pUhCoupledCNFoam(solver3))

theory wind ——— rhotertralfoam sonlcfoam(nOutd)
] soricRaam{rOuts) —.—-— saber1ler3)
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Pressure Based Coupled Solver

- S Az} Z 2

= Unsteady shock tube

» Analytic solution and Density based solvers(WIND, rhoCentralFoam)

» Pressure based segregated solvers(sonicFoam, buoyantPCNFoam(solverl)) and coupled
solvers(pUCoupledCNFoam(solver2), pUhCoupledCNFoam(solver3))

theory wind ——— rheCentralFoam sonicFoam(nOutL}
kit a—— A ——c
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Pressure Based Coupled Solver

- S Az} Z 2

= Unsteady shock tube

» Analytic solution and Density based solvers(WIND, rhoCentralFoam)

» Pressure based segregated solvers(sonicFoam, buoyantPCNFoam(solverl)) and coupled
solvers(pUCoupledCNFoam(solver2), pUhCoupledCNFoam(solver3))

theory wind ——— rheCentralFoam sonicFoam(nOutL}
kit a—— A ——c
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