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Density-based compressible flow solver based on
central-upwind schemes of kurganov and tadmor
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System/fvSchemes
u"
Calculate slope limited 2nd order or
higher extrapolated / interpolated M U SC L
left and right ecige states fluxScheme Kurganov/Tadmor ;

interpolationSchemes

.....................................................................................................

Calculate Calculate Flux Calculate Diffusion {
Source Terms Terms Terms g reconstruct(rho) vanLeer/etc..;
S e [Fres Doy reconstruct(U) vanLeerV/etc..
»  Assemble PDE ¢ f reconstruct(T) vanLeer/etc..;
| u, +F. +D_+S=0 }
| High Resoluton Scheme L]
Numerical
Integration Typical High Resolution Scheme

Based on MUSCL Reconstruction

n+1

https://en.wikipedia.org/wiki/High- Yu
resolution_scheme#t/media/File:MUSCL_HiRes.jpg
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rhoCentralFoam.C

/I -=-- Solve momentum
solve(fvm::ddt(rhoU) + fvc::div(phiUp));

U. ref() = rhoU() ; rho()
U. correctBoundaryCondltlons(),
rhoU.boundaryFieldRef() == rho.boundaryField()*U.boundaryField();

if (linviscid)
{

solve

(

fvm::ddt(rho, U) - fvc::ddt(rho, U) - fvm::laplacian(muEff, U) - fvc::div(tauMC)

);
rhoU =rho*Uj;
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sonicFoamé& |3

Transient solver for trans-sonic/supersonic, laminar or
turbulent flow of a compressible gas
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inflow and outflow

boundary wE BE

simulationType laminar

main flow

U,

=0.775 [m/s] Cp 2.5

Peo 4 nMoles 1

= 1.4 [kg/m*

» [kg/m”] molWeight 11640.3

= 1.0 [Pa) Pr 1

i mu 7.75 X108
" naca0012 airfoil
¢ (chord length 1.0 [m], angle of attack 2.05 [deg])
SIS

HTTP://3D.USKUDAR.BIZ/BAREHULL/CAE-CASE-FILES/CFD/NACA-0012-2D-
GRID-FOR-OPENFOAM.HTML, (ACCESSED 2017-11-1)
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type inletOutlet

inletValue  uniform
(0.774504 0.0104759 0);

slip/noSlip

f|x¢?dVaIue zeroGradient
uniform 1
f|x<.adVaIue zeroGradient
uniform 1
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inflow and outflow
boundary

main flow
Us

=0.775 [m/s]

P

=14 [kgm®] §

naca0012 airfoil
(chord length 1.0 [m], angle of attack 2.05 [deg]|)
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sonicFoam
- B
B3 fE] R Euler
FEEAEDBEEE limitedLinear(V) 1.0 / upwind
nCorrectors 1
nOuterCorrectors 2
nNonOrthogonalCorrectors 2

rhoCentralFoam

B3 fE] 6 R Euler
reconstruction vanlLeer(V)
flux scheme Kurganov
FhEIE Linear
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sonicFoam rhoCentralFoam
sonicFoamMDFEFNIH(RE) - upwind
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Naca0012 airfoil YD EEFE RN
MTERN

sonicFoam rhoCentralFoam
sonicFoamMD FEFIE(EE) > limitedLinear(V) 1.0
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rhoCentralFoam.C

surfaceScalarField am
(
ngIwn

min(l'nin(phiv_pos - ¢Sf_pos, phiv_neg - ¢S _neg), v_zero)
gurfaceScalarField a_pos("'a_pos", ap/(ap - am));
surfaceScalarField amaxSf("'amaxSft", max(mag(am), mag(ap)));
surfaceScalarField aSf("'aSt", am*a_pos);

if (fluxScheme == "Tadmor)

d

aSt = _p 5,amaxSt.
a_pos = (5;

;
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sonicFoam rhoCentralFoam
sonicFoamMDFEFNIH(RE) - upwind
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sonicFoam rhoCentralFoam
sonicFoamMD FEFIE(EE) > limitedLinear(V) 1.0
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