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n-1.0
. o
23 BirdCarreau n=n. + (770 —1. ){10 4 (kj/) } 2.0
BirdCarreau (77 7 )
— 0 o
CrossPowerLaw CrossPowerLaw = T
HerschelBulkley 1.0+ (m )/)
Newtonian
powerLaw . TO nd
) HerschelBulkley 77 =MINf n,,—+ k}/
V
Newtonian n=n,

powerLaw n= maX(?]mm ’ min( max ! kyn_l))



transportProperties

Newtonian 77 = 1),

nu nu[02-10000]1;
(770 —1] ) - T -n-1
CrossPowerLaw 7] = Oo —+1], HerschelBulkley 77 = MiN 770,—.0 + kj/
1.0+(my) 4
CrossPowerLawCoeffs HerschelBulkleyCoeffs
{ {

nuO nu0[02-10000]10000; nuO nuO [0 2 -1 0 0 0 0] 10000;

nulnf nuinf[02-10000] le-6; tau0 tau0 [0 2 -2 0 0 0 0] 10000;

m m[0010000]1.0; k k[02-10000] 1;

n n[0000000]0.6; n n[0000000]0.4;

} }

_ , n-1.0 ( ) ( s n-1 ))
BirdCarreau n=n.+ (770 —1. ){10 4 (k)/) } 2.0 powerLaw 77 = MaxX\n;,, N\, , Ky
BirdCarreauCoeffs powerLawCoeffs
{ {

nu0 nu0[02-10000]10000; k k[02-10000]10000;
nulnf nuinf[02-10000] 1e-06; n n[0000000]0.4

k k[0010000]1,; nuMin nuMin[02-10000] 1e-08;
n n[0000000]0.4; nuMax nuMax[02-10000] 1es8;

} }
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offsetCylinder
transportProperties
transportModel |CrossPowerLaw;

— (770 B 7700)
nu nu[02-10000]1; CrossPowerLaw 7] = \n +77,
1.0+(my)

CrossPowerLawCoeffs
{

nu0 nu0[02-10000]0.01;

nulnf nuinf[02-10000] 10;

m m[0010000]0.4 1.00E+02

n n[0000000]3;
} 1.00E+01 -
FirdCarreauCoeffs Fi 1.00E+00 1

o

nuo nu0 [02-10000] 1e-06; B

nulnf nuinf[02-1000 0] 1e-06; 5@ 1.00E-01 7

k k[0010000]0;

n n[0000000]1; 1.00E-02
}

1.00E-03 . . .
1.00E-02 1.00E-01 1.00E+00 1.00E+01 1.00E+02

U 9 HEE(1/s)



offsetCylinder

controlDict

application  nonNewtonianlcoFoam;

startFrom startTime;

startTime 0;

stopAt endTime;
endTime 2;
deltaT 0.0025;

writeControl runTime;
writelnterval 0.05;
purgeWrite  0;
writeFormat  ascii;
writePrecision 6;
writeCompression off;
timeFormat  general;

timePrecision 6;

runTimeModifiable true;

fvSchemes
ddtSchemes
{ default Euler;
éradSchemes
{ default Gauss linear;
grad(p) leastSquares;
(}Jlichhemes
{ default none;
div(phi,U)  Gauss linear;
I}aplacianSchemes
{ default Gauss linear corrected,;
i}nterpolationSchemes
{ default linear;
inGradSchemes
{ default corrected;
%quRequired
{ default no;
P ;

}

fvSolution
solvers
{
p
{
solver GAMG;
tolerance 0;
relTol 0.1;
smoother GaussSeidel;

nPreSweeps 0;
nPostSweeps  2;
cacheAgglomeration true;
nCellsinCoarsestLevel 10;
agglomerator faceAreaPair;
mergelLevels  1;

}
U
{
solver smoothSolver;
smoother symGaussSeidel;
tolerance le-05;
relTol 0;
}
}
PISO
{

nCorrectors 4,
nNonOrthogonalCorrectors 2;

}



offsetCylinder
‘EBDD

100

3

M2
o
o

i
Wlllllllllllll

Magnitude
3.84 -

(] ()

J—

mllllllllm o=

O O
O |
|
3
c

mlllllllllllm
(%] (8 Co

P

0.0298 -



offsetCylinder

n-1.0

transportProperties | Lo
BirdCarreau n=n. + (,70 —1. ){10 4 (kj/) } 2.0

transportModel |BirdCarreau;

nu nu[02-10000]1;

CrossPowerLawCoeffs 0.00001

{
nuo nu0[02-10000]0.01;

nulnf nuinf[02-10000] 10;
m m[0010000]0.4;
n n[0000000]3;

}

BirdCarreauCoeffs

{

0.000001

ThEE (Pa-s)

nuo nu0[02-10000] 1e-06;

nulnf nuinf[02-10000] 1e-06; 0.0000001 , :
k k[0010000]0; 1.00E-10 1.00E-05 1.00E+00 1.00E+05 1.00E+10 1.00E+15 1.00E+20

n n[0000000]1; U4 HEEE(1/s)
}




offsetCylinder

transportProperties
transportModel |powerLaw; powerLaw 77 = MaX (nrrin , MiN (77rmx . k]/ n 1))
powerLawCoeffs
{k K[02-10000] 10000; ORI T Max
n n[0000000]0.4; 1.00E+08
nuMin nuMin[02-10000] 1e-08; 1.00E+06
nuMax nuMax[02-10000] 1e8; _ 1.O0E+04
} v 1.00E+02
< 1.00E+00
% 1.00E-02
1.00E-04
1.00E-06
1.00€-08 nuMin
1.00E-10 T T T T T

1.00E-12 1.00E-06 1.00E+00 1.00E+06 1.00E+12 1.00E+18 1.00E+24
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convertToMeters 1;

b

£[£0 -

0,0

vertices

(

(00-0.1)
(10 0 -0.1)
(10 1 -0.1)
(01-0.1)
(000.1)

(1000.1)
(10 1 0.1)
(010.1)

);

blocks

(

edges

(

);

fREEfERE (VT vhifitt) blockMeshDict

10,1

Syt

i

Tk

U

0

hex (01234567) (20 10 1) simpleGrading (11 1)
)i

boundary

(
up
{
type wall;
faces

(
(3762

);
}
left
{

type patch;

faces

(
(0473)
);

low

{
type wall;

faces

(
(1540)
);
}

type patch;

(2651)

type empty;

(4567)

mergePatchPairs

" FRIEO

10,0



b

U
dimensions [01-10000];

internalField uniform (0 0 0);

boundaryField
{
up
{
type fixedValue;
value uniform (1 0 0);
}
left
{
type zeroGradient;
low
{
type fixedValue;
value uniform (0 0 0);
}
right
{
type zeroGradient;
}
sym
{
type empty;
}

RalBlRE (VTykfiii) 0/U 0/p

P

dimensions [02-20000];

internalField uniform O;

boundaryField
{
up
{
type zeroGradient;
}
left
{
type totalPressure;
pO uniform O;
U U;
phi phi;
rho none;
psi none;
gamma 1;
value uniform O;
}
low
{
type zeroGradient;
}

right
{
type fixedValue;
value uniform O;
}
sym
{
type empty;
}
}



REEMRE (VI vkfit) constant

]

RASProperties

RASModel laminar;

transportProperties

transportModel powerLaw;

turbulence off;

powerLawCoeffs
printCoeffs  off; {
k k[02-10000]10000;
n n[0000000]0.4;
nuMin NuMin[02-10000] 1e-08;
nuMax nuMax[02-10000] 1es8;



Ral Rl (VT ykin) system

b

controlDict
application  simpleFoam;
startFrom startTime;
startTime 0;

StopAt endTime;
endTime 10000;
deltaT 1;
writeControl timeStep;
writelnterval 1000;
purgeWrite  O;
writeFormat  ascii;
writePrecision 6;
writeCompression off;
timeFormat  general,

timePrecision 6;

runTimeModifiable true;

fvSchemes

ddtSchemes

{
default steadyState;

}

gradSchemes

{
default Gauss linear;

}

divSchemes

{
default none;
div(phi,U)  bounded Gauss upwind;
div(phi,k)  bounded Gauss upwind;
div(phi,epsilon) bounded Gauss upwind;
div(phi,R)  bounded Gauss upwind;
div(R) Gauss linear;
div(phi,nuTilda) bounded Gauss upwind;
div((nuEff*dev(T(grad(U))))) Gauss linear;

}

laplacianSchemes

{
default Gauss linear corrected,;

}

interpolationSchemes
{

default linear;
}
snGradSchemes
{

default corrected;
}
fluxRequired
{

default no;

p X
}



Ral[GlRl (VT ykin) system

b

fvSolution
solvers SIMPLE
{ {
p nNonOrthogonalCorrectors 0;
{
solver GAMG; residualControl
tolerance 1le-06; {
relTol 0.1; p le-6;
smoother GaussSeidel; U le-6;
nPreSweeps O0; "(k|epsilonjomega)" le-6;
nPostSweeps 2; }
cacheAgglomeration on; }
agglomerator faceAreaPair;
nCellsinCoarsestLevel 10; relaxationFactors
mergelLevels 1; {
} fields
{
"(Ulk|epsilon|R|nuTilda)" p 0.3;
{ }
solver smoothSolver; equations
smoother symGaussSeidel, {
tolerance le-05; U 0.7;
relTol 0.1; k 0.7;
} epsilon 0.7;
} R 0.7;
nuTilda 0.7;
}

}
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