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* New solver for high speed flow

= pisoCentralFoam

* 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

* PISO algorithm based compressible solver

e Tadmor flux splitting scheme implementation

* Incompressible flow analysis by flux splitting with Low Mach number correction
+ pisoCentralDyMFoam : Dynamic mesh handle available

* MPI type Parallel method available

* OpenFOAM 2.3, 2.4, 3.0 and foam-extend 3.1

* OFWI1 — “MHD supersonic flow control simulation in OpenFOAM”
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« Tabulated Thermophysics Property 7| &
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= CO, gas analysis

* rthoPimpleDyMFoam(previous) vs. pisoCentralDyMFoam(present)
* (CO, gas properties

=X [g/mol] 44.01
HI L [KI/K-kg] 856
M [Pas] 1.37x10°

Pr= 0.8
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= CO, gas analysis(0.13s)

<Previous> <Present>
Pressure{Pa] Pressure[Pa]
RIRA AR AR B i | i _
1.69e+05 1.08e+06 3. 54e+05 9.54e+05
Temperature[K] Temperature[K]

_b- __l__-i—

N ALL KIND OF CED ENGINEERING
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= CO, gas analysis(0.13s)

<Previous> <Present>
Velocity [m/s] Velocity [m/s]
1‘200 14 | 40 1“ 0, ”i 1399 um
552 424
E Magnitude E Magnitude

f°l""' uh" ] || 2”'ml |||\ |||_

7.63e+07 7.63e+07
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N ALL KIND OF CED ENGINEERING
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= CO, gas analysis

v ® <Previous>

o2 [MPa]
== [K]

= [m/s]
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= SF¢ gas analysis

* Equation of State(EOS) vs. Tabulated themophysics(Table)
* SF, gas properties

=X [g/mol] 141.07
H| QD [KI/K-kg] 634
MM [Pas] 2.7572x10%

Pr =+ 16.5
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= SF¢ gas analysis(0.13s)

<EOS> <Table>
Pressure[Pa] Pressure{Pa]
T | 615 T 7e+5 slcl|5] | | !lir+5 | het+5 ¥ Tet+s i l?crls 0o k)[e+5 |
5e+05 9.7e+05 5e+05 9.7e+05
Temperature{K] Temperature[K]
304 308 312. 304 308 312
“ i “ o .

314

N ALL KIND OF CFD ENGINEERY
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= SF¢ gas analysis(0.13s)

<EOS> <Table>
Velocuy [ m/s] Velocily [ m/s]
“ | | | % “ | | | %
120 120
E Magnitude E Magnitude
2c+'\||| 1||\ ||| 2e*'\||| 1||\ |||‘
7. 63e+07 7.63e+07
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N ALL KIND OF CFD ENGINEERY
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= SF, gas analysis

Comparison Results(Max value at 0.013s)

| .--
e
24 [MPa] 0. 0 s
- 2 K] 314 . -
1.72e+05 =°°
_élk_E — 120 133 120
<Table> .
]23e+06 ;;m
2= [MPa] - I_m.8
3 =T [K] 06 o
2.66e+05 -
£ [m/s] 08 O

Slide 14 - 5th OKUCC



= pisoCentralFoam
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