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Tmp<fvVectorMatrix> UEgn
(

fvm::ddt(V)

+ fvm::div(phi,U)

- Visco.divTau(U)

);

Ueqn().relax();

solve(UEgn == -fvc::grad(p));
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// Stress transport equation
tmp<fvSymmTensorMatrix> tauEqn
(

fvm::ddt(tau_)

+ fvm::div(phi(), tau_)

etaP_ /lambda_ * twoD

+ twoSymm(C)

- (alpha_/etaP_) * (tau_ & tau_)
- fvm::Sp(1/lambda_, tau )

);

tauEqn().relax();

solve(tauEgn);
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solve (UEqn() == -fvc::grad(p));
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volScalarField rUA = 1.0/UEqgn( ).A( );
U = rUA*UEqn( ).H();

phi = fvc::interpolate(U) & mesh.Sf( )
adjustPhi(phi, U, p);

delaie gaaSes b Lyl 10) [Lid lage il coiie iy 5 00 pekatd sl line 4y dazg b >
30,5 (o0 gtnal (93 i pe8dl Lass

for (int nonOrth=0; nonOrth<=nNonOrthCorr; nonOrth++)
{

fvScalarMatrix pEgn

(

fvm::laplacian(rUA, p) == fvc::div(phi)

);

pEqgn.setReference(pRefCell, pRefValue);
pEqgn.solve( );

if (nonOrth == nNonOrthCorr)

{

Phi -= pEqgn.flux();

}

}
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p.relax( );

-=rUA*fvc : : grad (p);
U.correctBoundaryCondition( );
visco.correct( );

runtime.write( );
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internalField uniform (0 0 0);
boundaryField

{

out

{
type fixedValue;
value uniform (000 );
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}

in

{

type rotatingWallVelocity;

origin(000);
axis(001);
omega 38;

}

bottom

{

type cyclic;
}

top

{
type cyclic;
}
}

P o8 4o o LS 5 SIS (550 Loy

internalField uniform O;
boundaryField

{

out

{

type zeroGradient;
}

in

{

type zeroGradient;

}

bottom

{

type cyclic;
}

top

{
type cyclic;

}
}
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Abstract

The recent surveys about Taylor-Couette instability are mainly focusing on two
dimensional modeling of this instability with weak elastic number by aide
of Oldroyd-B constitutive equation. In present research, the three
dimensional modeling was done for mention instability based on Giesekus
constitutive equation by aid of CFT methods and OpenFOAM software.
As a first time the 3D modeling gives the opportunity of investigating the
non-axisymmetric second flow regimes of Taylor-Couette instability
especially axial travelling wave and standing wave regime based on

Giesekus equation.

By making a comparison between Newtonian and viscoelastic regimes, hoop
stress 1s determined as an effective factor in growing pressure gradient
and creating Taylor-Couette viscoelastic instability. Also, the variation of
hoop stress has a crucial rule in crating of instabilities and appearing of
other second flows patterns. Besides, relaxation time has weak effect on
critical Taylor number. Against that, mobility factor has greater effect on
critical condition and causes a substantial decline in Taylor number.

Finally, the greatest effect is related to viscosity ratio .

Keywords :

Taylor-Couette instability, Giesekus constitutive equation, non-axisymmetric

flow
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