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OpenFOAM solver

OpenFOAM Version : 4.X
solver : simpleFoam (7 & JEIEMETETRIABRATY LN —)
turbulence model : k- SST model (kOmegaSST)

: modified k- SST model (kOmegaSSTRCH)

modified k-o SST model

OpenFOAM THEAIAFEN TLIHKOmMegaSSTET ILER—R
/src/TurbulenceModels/turbulenceModels/Base/kOmegaSST/




k—omegaSST Model (Original)
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k—omegaSST Model (OpenFOAM)
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Modified k—omegaSST Model (Rotation/Curvature Correction)
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kOmegaSSTRCH
kOmegaSSTRCH.C IR 7 AL
kOmegaSSTRCH.H
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/src/TurbulenceModels/turbulenceModels/Base/kOmegaSST/

kOmegaSSTBase.C
kOmegaSSTBase.H




J—KR D58k (kOmegaSST, —Ef A EE)

/src/TurbulenceModels/turbulenceModels/Base/kOmegaSST/kOmegaSSTBase.C

- |
/l Turbulent frequency equation
- d(pw) d(pyjw) y 0 dw
tmp<fvScalarMatrix> omegaEqn ]/ T p_ 24— _ _
fvm::ddt(alpha, rho, omega )
+ fvm::div(alphaRhoPhi, omega )
- fvm::laplacian(alpha*rho*DomegaEff(F1), omega )

POy, 0k dw
w axj ax,-

alpha*rho*gamma
*min
(
GbyNu,
(c1_/al )*betaStar *omega *max(al *omega , bl *F23*sqrt(S2))
)
- fvm::SuSp((2.0/3.0)*alpha*rho*gamma*divU, omega )
- fvm::Sp(alpha*rho*beta*omega_, omega )
- fvm::SuSp
(
alpha*rho*(F1 - scalar(1))*CDkOmega/omega_,
omega_
)
+ Qsas(S2, gamma, beta)
+ omegaSource()
+ fvOptions(alpha, rho, omega )
);
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/kOmegaSSTRCH.C

tmp<fvScalarMatrix> omegaEqn 9 0w
— 2 —|+2(1-F
P —|F,Bpw” [+ ox; [(H + 0wle) ax,-] +2( 1)

( d(pw) N d(pujw) _r
fvm::ddt(alpha, rho, omega_) ot 0x; Ve

+ fvm::div(alphaRhoPhi, omega )
- fvm::laplacian(alpha*rho*this->DomegaEff(F1), omega )

POy, 0k dw

alpha*rho*gamma
*min
(
GbyNu,
(c1_/al )*betaStar *omega *max(al *omega , b
)

- fvm::SuSp((2.0/3.0)*alpha*rho*gamma*divU, omega )
/l - fvm::Sp(alpha*rho*beta*omega_, omega )
- fvm::Sp(F4*alpha*rho*beta*omega_, omega )
- fvm::SuSp
(
alpha*rho*(F1 - scalar(1))*CDkOmega/omega_,
omega_
)
+ this->Qsas(S2, gamma, beta)
+ this->omegaSource()
+ fvOptions(alpha, rho, omega )
);
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U—turn Duct

S/H = -10 le =0
Inflow |
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Outflow
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BETERFZE (Monsonis %) D &4 {F
Grid size: 289 X 161 (2D)

Re : 3.28 X 108 #im1-9 LOIZEREEEHTFE Us=1 m/s

> Monson, D. J., Seegmiller, H. L., McConnaughey, P. K. and Chen, Y. S.,
“Comparison of experiment with calculations using curvature-corrected zero and two
equation turbulence models for a two-dimensional U-duct®, AIAA Paper, 90-1484 (1990) 10
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dimensions

[02-20000];

internalField uniform 0.00375;

boundaryField

dimensions

[02-10000];

internalField uniform O;

boundaryField

dimensions

[00-10000];

internalField uniform 0.6804;

boundaryField

{ { {
inlet inlet inlet
{ { {
type fixedValue; type calculated; type fixedValue;
value uniform 0.00375; value uniform O; value SinternalField:;
} } }
outlet outlet outlet
{ { {
type zeroGradient; type calculated; type zeroGradient;
} value uniform O; }
1
outerWall outerWall outerWall
{ { {
type kgRWallFunction; type nutkWallFunction; type omegaWallFunction;
value uniform 0.00375; value uniform O; value $internalField:;
} } }
innerWall innerWall innerwall
{ { {
type kgRWallFunction; type nutkWallFunction; type omegaWallFunction;
value uniform 0.00375; value uniform O; value $internalField:;
1 1 1
J J * J
} y . BERAMEER |,
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Velocity (Magnitude) surface
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Velocity profile (1)
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Velocity profile (2)

across the duct at =180 across the duct at S/H=n+2
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