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PIMPLE Algorithm in Collocated Grid
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Previous Works...
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Present Interest

- Steady, Unsteady & H{ 7to| &2ty

— Under-relaxation

— Time-step size
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» Laminar flow around a circular cylinder (Re=25)
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Under-relaxation factor2| G - simpleFoam
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Under-relaxation factor2| G - simpleFoam
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Face Flux In simpleFoam

o« Cell HIO|MOf &0 Cieh 7o

. H(U) VW
P = ap —aP(VP)P

 Pseudo-Velocity
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Face Flux In simpleFoam

* How to evaluate Ur

— Interpolation

* Then, pseudo-face flux:

surfaceScalarField phiHbyA("phiHbyA", fvc::interpolate(HbyA) & mesh.Sf());
OR

surfaceScalarField phiHbyA("phiHbyA", fvc::flux(HbyA));
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Consistent pseudo-face flux in simpleFoam
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Consistent pseudo-face flux in simpleFoam

» Pseudo-Face Flux ¢ = S; - Uy

. - - (H(D)
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Consistent pseudo-face flux in simpleFoam

» Pseudo-Face Flux ¢ = S; - Uy

. - - (H(D)
Sf'Ufzf'{a }
f

f

Slide 12 Consistent Velocity Interpolation for SIMPLE and PIMPLE Algorithm in Collocated Grid

=

MINEXTfoam



Consistent pseudo-face flux in simpleFoam

» Pseudo-Face Flux ¢ = S; - Uy

. - - (H(D)
Sf'Ufzf'{a }
f
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Consistent pseudo-face flux in simpleFoam

 Correcting Pseudo-Face Flux

S S Hl_]) S TS
50,5 N Ly fprr -5, @) )

scalar UUrf = mesh.equationRelaxationFactor(U.name());
surfaceScalarField phiHbyA
(
“phiHbyA",
(fvc::interpolate(HbyA) & mesh.Sf())
+ (1.0 - UUrf)*phi.previter()

- (1.0 — Uurf)*(fvc::interpolate(U.prevIter()) & mesh.Sf())
)i
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Under-relaxation factor2| @& - simpleNFoam
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Under-relaxation factor2| @& - simpleNFoam
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Time-step size2| @ - pimpleFoam

* fvSolution

PIMPLE
{

nNonOrthogonalCorrectors

nCorrectors
nOuterCorrectors

residualControl
{
P

{
relTol

tolerance

relTol
tolerance
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Time-step size2| @ - pimpleFoam

e ddtSchemes : Euler
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Consistent pseudo-face flux in pimpleFoam
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Consistent pseudo-face flux in pimpleFoam

- Pseudo-Face Flux ¢ = S; - Us

1
Sp - a—ZaNUN} + (1 —ay)S; - (Up~ Y,
N f
- 1 V —
- {arla) 7
1 rrcorr c 1 o (o1
5y - a_p U + 5 a—PZ(#eff)f|5f|'k(VU)f

f

Slide 21 Consistent Velocity Interpolation for SIMPLE and PIMPLE Algorithm in Collocated Grid F NEX'I;foam



Consistent pseudo-face flux in pimpleFoam
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Consistent pseudo-face flux in pimpleFoam

» Pseudo-Face Flux ¢ = S; - Uy
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Consistent pseudo-face flux in pimpleFoam

 Correcting Pseudo-Face Flux
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Consistent pseudo-face flux in pimpleFoam

* pEqn.HINn pimpleFoam

., . (H(U
f

surfaceScalarField phiHbyA
(

"phiHbyA",

fvc::flux(HbyA)
+ fvc::interpolate(rAU)*fvc::ddtCorr (U, phi)
)i
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Consistent pseudo-face flux in pimpleFoam

* EulerDdtScheme.C

template<class Type>
tmp<typename EulerDdtScheme<Type>::fluxFieldType>
EulerDdtScheme<Type>: : fveDdtPhiCorr
(
const GeometricField<Type, fvPatchField, volMesh>& U,
const fluxFieldType& phi

dimensionedScalar rDeltaT = 1.0/mesh().time().deltaT();

fluxFieldType phiCorr

(
phi.oldTime() - fvc::dotInterpolate(mesh().Sf(), U.oldTime())

return tmp<fluxFieldType>
(

new fluxFieldType

(
IOobject
(
"ddtCorr(" + U.name() + ',' + phi.name() + ')’,
mesh() .time().timeName(),
mesh ()
) s
this->fvcDdtPhiCoeff (U.0ldTime(), phi.oldTime(), phiCorr)
*rDeltaT*phiCorr
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Consistent pseudo-face flux in pimpleFoam

« HEAS| 242
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Time-step size2| @& - pimpleNFoam
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pimpleNFoam = steady solver?

« Laminar flow around a circular cylinder (Re=100)
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pimpleNFoam = steady solver?

* ddtSchemes: backward

 fvSolution

PIMPLE
{

nNonOrthogonalCorrectors

nCorrectors
nOuterCorrectors

residualControl
{

p

{
relTol
tolerance

relTol
tolerance
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pimpleNFoam = unsteady solver
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pimpleNFoam = unsteady solver
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Future Works

- EUE SHOH HE

* Dynamic Mesh...
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