F—T2CAE E21[E[##L

2-2. Ay aDER

@R Ay 2D YE Rk (snappyHexMesh® E k)

echo "snappyHexMesh 1CPU"

cp -r SCASE_DIR/SSMAPPYHEXMESH_DICT system/snappyHexMeshDict
SrunApplication snappyHexMesh > log.snappyHexMesh

geometry
i

innerCylinder_m.stl

{
type trisurfaceMesh;
name innerCylinder;

}

innerCylinderSmall_m.stl

{
type trisurfaceMesh;
name innerCylindersmall;

3

outerCylinder_m.stl

{
type trisurfaceMesh;
name outerCylinder;

}

inlet_m.stl

{
type trisurfaceMesh;
name inlet;

3

outlet_m.stl

{
type trisurfaceMesh;

2 name outlet;
}

REGFLEFE 2> 5—

BRBOERITEL

outerCylinder_temp

{
type searchableCylinder;
pointl (@ -8.8 8);
point2 (8 0.2 8);
radius 0.30;

1

outerCylinder&f 3 M) 77
AFBHI=DIZERTE

propellerTip_m.stl

{
type trisurfaceMesh;
name propellerTip;
}
propellerSteml_m.stl
{
type trisurfaceMesh;
name propellerSteml;
1
propellerStem2_m.stl
{
type trisurfaceMesh;
name propellerStem2;
3
propellerStem3_m.stl
{
type trisurfaceMesh;
name propellerstem3;
1
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2-2. Ay aDER

@R Ay 2D YE Rk (snappyHexMesh® E i)

feature edge® 5% 7
{

file "innercylindersmall_m.eMesh";
level 4;

}

{
file "outerCylinder_m.eMesh";
level 0;

3

{
file "propellerTip_m.eMesh";
level 4;

}

{
file "propellerStem2_m.eMesh";
level 4;

1

{
file "propellerStem3_m.eMesh";
level 4;

3
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2-2. Ay aDERK
@2 KAy 1 DYERK (snappyHexMesh@ EfE) (DDE)

; )
refinementSurfaces® % &
propellerTip propellerStem2
innerCylinderSmall {
i a8z

{ level (4 5); Level o A

level (4 4); } }

cellZone innerCylindersmall; _

faceZone innerCylindersmall; @Eﬁéﬁéﬁﬁiﬁ propellersteml propellerstem3

cellZoneInside inside; { { .
3} p— (4 4); 3 level (4 4);
outerCylinder }

level (e a);
il
inlet
{

level (0 0);
T
outlet

level (e a);
X
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2-2. Ay aDERK
@2 KAy 1 DYERK (snappyHexMesh@ EfE) (DDE)

=1 —]

refinementRegi ons® &% 7€

innerCylinder

{

mode inside;
levels ((1E15 3));
}
innerCylindersmall
{
mode inside;
levels ((1E15 4));
}
outerCylinder_temp
{
mode inside;
levels ((1E15 8));
}

outerCylinder_temp

{
type searchableCylinder;
pointl (0 -0.8 0);
point2 (8 0.2 0);
radius ©.30;

}
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2-2. Ay aMER

@E KAV 1 DYERL (snappyHexMeshD EfE)  (DDE)

e ¥

| Mesh Parts

X internalMesh

outerCylinder_Mesh - patch

imlet_Mesh - patch

outlet_Mesh - patch
propellerTip_PROPELLERTIP - patch
propellerStem1_PROPELLERSTEM1 - patch
propellerStem2_PROPELLERSTEM2 - patch
propellerStem3_PROPELLERSTEM3 - patch
innerCylindersmall - cellZone
innerCylinderSmall - faceZone
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2-2. Ay aMERK
QLR AV 1 DYER (snappyHexMeshD EfE)  (DDE)

[* Mesh Parts |=|Mesh Parts

|| internalMesh

® outerCylinder_Mesh - patch
® inlet_Mesh - patch

¥ ocutlet Mesh - patch
propellerTip_PROPELLERTIP - patch
propellerStem1_PROPELLERSTEM1 - patch
propellerStem2 PROPELLERSTEM2 - patch
propellerStem3_PROPELLERSTEM3 - patch propellerStem3_PROPELLERSTEMS3 - patch
innerCylindersmall - cellZone innerlylindersmall - collZane
innerCylinderSmall - faceZone innerCylinderSmall - faceZone
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internalMesh
outerCylinder_Mesh - patch
inlet_Mesh - patch

I esh - patch
propellerTip_PROPELLERTIP - patch
propellerStem1_PROPELLERSTEMI - patch
propellerStem2_PROPELLERSTEM2 - patch
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2-2. Ay aMERR
QLR AV 1 DYERL (snappyHexMeshD EfE)  (DDE)

[=| Mesh Parts = | Mesh Parts

__| internalMesh internalMesh
outerCylinder_Mesh - patch outerCylinder_Mesh - patch
inlet_Mesh - patch inlet_Mesh - patch
outlet_Mesh - patch

outlet_Mesh - patch

propellerTip_PROPELLERTIP - patch propellerTip_PROPELLERTIP - patch
| propellerstem1_PROPELLERSTEM1 - patch | propellerStem1_PROPELLERSTEM1 - patch
_| propellerStem2_PROPELLERSTEMZ - patch propellerStem2_PROPELLERSTEM2 - patch
_| propellerStem3_PROPELLERSTEMS3 - patch propeller

Stem3_PROPELLERSTEM3 - patch

innerCylinderSmall - faceZone
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2-2. Ay aDYERK
BF =—0 faceSetM 1F i (topoSet® E i)

echo "topoSet DummyfaceSet”
cp -r SCASE DIRJSDummyfaceSet system/topoSetDict
SrunApplication topoSet > log.dummyfaceset.topoSet

J// Dummy faceSet for creating initial patches

{
name dummyFaces;
type faceSet;
action new;
source labelToFace;
sourcelInfo

value ();

7

}

AMIAD/INYFEERT D= DEECLELN?
BN FEBEANBETT,
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2-2. Ay aDYERK
®7 \vF D 1E Rk (createPatch® E 1)

echo "createPatch”
cp -r SCASE_DIRfSCREATE_PatchDict system/fcreatePatchDict
SrunApplication createPatch

// Construct empty patches

{ «| Mesh Parts
:::Eh?:;;; ® internalMesh
{ outerCylinder_Mesh - patch
type CYCLLCANT; inlet_Mesh - patch
neighbourpatch
transform Eertng; outlet_Mesh - patch
surface propellerTip_PROPELLERTIP - patch
, {1 propellerStem1_PROPELLERSTEM1 - patch
T T T propellerStem2_PROPELLERSTEMZ - patch
set dummyFaces; pl’ODE"tl’StE‘l"ﬁS PROPELLERSTEMS3 - patch
} innerCylinderSmall - cellZone
{ innerCylinderSmall - faceZone
name AMI2;
patchInfo
{
type cyclicAMI;
neighbourPatch
transform noOrdering;
surface
{1
}

constructFrom set;
set dummyFaces;
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2-2. Ay aMER
D EE5E D 2 5E (createBafflesd) E 1)

echo "createBaffles”
SrunApplication createBaffles -internalFacesOnly SAMI_AREA '(AMI1 AMIZ)' > log.createBaffles

masterPatch slavePatch

optlons
additionalPatches ? 5l 2 (masterN

i [1]
noFunctionOb)ects

do not e

overwrit

faceSet TILERE TE4 0N

ited running
NOTE: updated field

splitBaffles.
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2-2. Ay aDER

REGFLEFE 2> 5—

DEEEE 0) 2% 5E (createBafflesD =) (DDX)

< Mesh Parts

X internalMesh

outerCylinder_Mesh - patch
inlet_Mesh - patch

outlet_Mash - patch
propellerTip_PROPELLERTIP - patch
propellerSteml PROPELLERSTEMI -
propellerStem2_PROPELLERSTEM2
propellerStemd PROPELLERSTEMS -
AMI2 - pakc
indersmall - cellZone
innerCylinder - faceZone
innerCylinderSmall - faceZone

patch
patch
patch

®TEHEELI-AMIL
AMI2DMERLEN B

mARELTIX

innerCylinderSmall
ERC

2013.4.27

(x| Mesh Parts [|Mesh Parts
internalMesh internalMesh
outerCylinder_Mesh - patch outerCylinder_Mesh - patch
inbet_Mesh - patch inlet_Mesh - patch

outlet_Mesh - patch
propellerTip_ PROPELLERTIP - patch

outlet_Mesh - patch
propellerTip_PROPELLERTIP - patch

propellerStem] PROPELLERSTEML - patch propellerStem1_PROPELLERSTEMI - patch
prupEllerSlemZ PROPELLERSTEM?2 - patch propellerstem2_PROPELLERSTEMZ - patch
gllerStem3 PROPELLERSTEMS - p pmpeﬂerﬁtmj PROPELLERSTEM3 - patch

Bl AMIZ - | AMI 2 - patth
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2-2. Ay aDER

REGLEFE 2> 5—

@ EEEE D5 E (mergeOrSplitBafflesD E )

echo "mergeOrSplitBaffles”

SrunApplication mergeOrSplitBaffles -split

«|Mesh Parts

% internalMesh
outerCyhinder_Mesh - patch
inlet_Mesh - patch
outlet_Mesh - patch
propellerTip_PROPELLERTIP - patch
propellerStem1 PROPELLERSTEM1
propellerStem2 PROPELLERSTEM2

AMI1 - patch

AMI2 - patch
duplicatedPoints - pointSet
inmerCylindersmall - cellZone
inmerCylinder - faceZone
innerCylindersmall - faceZone

2013.4.27

- patch
1 - patch
propellerStem3_PROPELLERSTEMS -

patch

FIZE-=AMIL, AMI2ZEDEET D
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2-2. Ay aDYERK
@boundary® A E&

REGFLEFE 2> 5—

( propellerStem2_PROPELLERSTEM2
outercylinder_Mesh {

{ # -~ type wall;

ype Wally nFaces 576;
nFaces a8 startFace 1733122;
startFace 1789520; 1

{nlet o propellerStem3_PROPELLERSTEM3
- {

{

type wall;
e i, wallEpach e N
startFace 1710496; } atarkrace ;
— ZJI~N

outlet_Mesh “EET% ?Mll

{ :
type type cyclicAMI;
nFaces 112; nFaces 22416;
startFace 1711172; startFace 1735234;

} matchTolerance 0.0001;

propellerTip_PROPELLERTIP neighbourPatch AMIZ2;

{ transform noOrdering;
type wall; }
nFaces 21650; AMIZ2
startFace 1711284; {

} type cyclicAMI;

propellerSteml_PROPELLERSTEM1 nFaces 22416;

{ startFace 1757650;
type wall; matchTolerance ©.8801;
nFaces 188; neighbourPatch AMI1;

] startFace 1732934; transform noordering;

1
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2-2. A1 MYERL checkMesh

REGLEFE 2> 5—

Checking geometry...

Mesh (non-empty, non-wedge) directions (1 1 1)

Mesh (non-empty) directions (1 1 1)

Boundary openness (-1.9461e-17 1.3707e-16 3.2876e-17) OK.

Max cell openness = 3.53%8e-16 OK.

Max aspect ratio = 5.14867 OK.

Minimum face area = 2.1276e-07. Maximum fTace area = 0.00393196.
Min volume = 6.85713e-10. Max volume = 0.000172783.
|[Mesh non-orthogonality Max: 64.5788 average: 7.58616]
Non-orthogonality check OK.

Face pyramids OK.

[Max skewness = 3.96661 OK]

Coupled point Location match (average @) OK.

Mesh OK.

Overall domain bounding box (-8.3001064 -0.800006 -0.300104) (0.300104 0.200007 ©6.300101)

Face area magnitudes OK.
Total volume = ©.279817.

Cell volumes OK.

Checking geometry...

Mesh (non-empty, non-wedge) directions (1 1 1)

Mesh (non-empty) directions (1 1 1)

Boundary openness (-5.63903e-17 -6.63464e-17 4.85134e-17) OK.
Max cell openness = 4.1211e-16 OK.

Max aspect ratio = 5.14912 OK.

Minimum face area = 2.12732e-87. Maximum face area = 0.00388964.
Min volume = 6.85734e-10. Max volume = 0.000175307.
|Mesh non-orthogonality Max: 65.8193 average: 8.7203 |
Non-orthogonality check OK.

Face pyramids OK.

Max skewness = 3.98181 OK.|

Coupled point location match (average ) OK.

Mesh OK.

Overall domain bounding box (-0.300087 -0.800006 -0.299537) (0.300087 0.200007 0.299534)

Face area magnitudes OK.
Total volume = 8.279518.

Cell volumes OK.

2013.4.27
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2-3. THEDEHRTE

ELiRE

REGFLEFE 2> 5—

T )L (kEpsilon), FIHAREMEFIFF1—rITILERILC

. UO) EQ.-H dinensions [61-10000]; propellerStem2_PROPELLERSTEMZ2
a E . . . {
R internalField uniform (@ @ @8); type movingWallvelocity:
value uniform (® 0 8);
boundaryField 3
{
inlet_Mesh propellerStem3_PROPELLERSTEM3
{ {
type fixedValue; type movingWallvelocity;
value uniform (@ -5 @); value uniform (@ @ 0);
1 1
outlet_Mesh ?MH
1 :
. type cyclicAMI;
type inletOutlet; : "
inletValue uniform (0 @ 8); 1 yalue untrere (8i978%;
value uniform (@ & 8);
¥ AMI2
| €
outercylinder_Mesh type cyclicAMI;
{ value uniform (@ @ 8);
type fixedValue; 3
value uniform (@ @ B);
1
propellerTip_PROPELLERTIP
{
type movingWallVelocity;
value uniform (@ & 8);
¥
propellerStemi_PROPELLERSTEM1
{
type movingWallvelocity;
value uniform (0 @ @);
}
—_—7 = JEE 2% . —
7 —T>2CAE ZF21[F##= BEHLEEZE 5
= 1 — y
2-3. ST EDHRE (DDF)
=L
@ pDEXE
dimensions [02-20000]; propellerStem2_ PROPELLERSTEM2
{
internalField uniform ©; type zeroGradient;
}
boundaryField
propellerStem3_PROPELLERSTEM3
inlet_Mesh {
{ type zeroGradient;
type zeroGradient; 1
| AMI1
outlet_Mesh {
{ type cyclicAMI;
type fixedvalue; value uniform 8;
value uniform 0; 3
i
AMI2
outerCylinder_Mesh {
{ type cyclicAMI;
type zeroGradient; value uniform 0;
1 1
propellerTip_PROPELLERTIP
{
type zeroGradient;

propellerSteml PROPELLERSTEM1
{

type zeroGradient;
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2-3. StEDHRE (0DF)
[ JOE#S

dimensions [@2-208000];

internalField uniform 0.06;

boundaryField
i

inlet_Mesh

{
type fixedvalue;
value SinternalField;

1

outlet_Mesh

{
type inletOutlet;
inletvalue sinternalField;
value SinternalField;

}

outerCylinder_Mesh

{
type kgRWallFunction;
value SinternalField;

]

propellerTip_PROPELLERTIP

{
type kgRWallFunction;
value SinternalField;

1

2013.4.27

REGFLEFE 2> 5—

propellerSteml PROPELLERSTEM1

{
type kgRWallFunction;
value SinternalField;
}
propellerStem2_PROPELLERSTEM2
{
type kgRWallFunction;
value sinternalField;
}
propellerStem3_PROPELLERSTEM3
{
type kgRWallFunction;
value SinternalField;
}
AMI1
{
type cyclicAMI;
value SinternalField;
}
AMIZ
{
type cyclicAMI;
value SinternalField;
}
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2-3. StEDHZE (0DF)

@cpsilonD X TE
dimensions [62 -3 008 08];

internalField uniform 8.0495;

boundaryField
{

inlet_Mesh

{
type fixedValue;
value SinternalField;

}

outlet_Mesh

{
type inletoutlet;
inletValue sinternalField;
value SinternalField;

3

outerCylinder_Mesh

{
type epsilonWallFunction;
value SinternalField;

3

propellerTip_PROPELLERTIP

{
type epsilonWallFunction;
value SinternalField;

3

2013.4.27
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propellerStemi_PROPELLERSTEM1

{
type epsilonWallFunction;
value SinternalField;
}
propellerStem2_PROPELLERSTEM2
{
type epsilonWallFunction;
value S$internalfield;
1
propellerStem3_PROPELLERSTEM3
{
type epsilonWallFunction;
value SinternalField;
}
AMI1
{
type cyclicAMI;
value SinternalField;
1
AMIZ
{
type cyclicAMI;
value SinternalField;
1
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2-3. StEDHRE (0DF)
OnutDLTE

REGFLEFE 2> 5—

propellerStemi_PROPELLERSTEM1

dimensions [02-10000]; {
type nutkWallFunction;
internalField uniform 0; } value untrorm 8;
boundaryField
i propellerStem2_PROPELLERSTEM2
inlet_Mesh {
{ type nutkWallFunction;
type calculated; value uniform 0;
value uniform 8; }
1
osutlet Mesh propellerStem3_PROPELLERSTEM3
{ t o
type calculated; type nm_:kwallFl_mctlon,
5 value uniform 0;
value uniform 8; }
by
outerCylinder_Mesh AMI1
{ {
type nutkWallFunction; type cyclicAMI;
value uniform 8; value uniform 0;
1 }
propellerTip PROPELLERTIP ?”12
{ : .
- type cyclicAMI;
type nu‘_ckNallFunctwn, Gl fRtFars B
value uniform 8; 1
3 }
S, 23 A rit4 . —
F—T2CAE E21[EI## R BEHEEZEE o5
= O S
2-3. AtEDEE (02F)
H 1 —] i " i
@ fvSol ution® 5% 7 (ulklepston|onega)
solvers solver smoothSolver:
{ smoother GaussSeidel;
pcorr tolerance le-6;
{ relTol 8:1;
solver GAMG; }
tolerance le-2; Uk i tnal”
relTol ; (U|k|epsilon|omega)Fina
smoother .DICGaussSeldel; cilver PBiCG;
cacheAgglomeration no; preconditioner DILU;
nCellsInCoarsestlLevel 10; tolerance 1e-6;
agglomerator faceAreaPair; relTol 0;
mergelevels 1; }
maxIter 50; }
} PIMPLE
{
P correctPhi no;
{ nOuterCorrectors 3;
Spcorr; nCorrectors 1;
tolerance ie-5; nNonOrthogonalCorrectors 0;
relTol 0.01; }
3 relaxationFactors
?Flnal "(U|k|jepsilon|omega).*" i;
sp;
tolerance le-6; cache
relTol B;
} grad(u);

2013.4.27
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2-3. StEDFHZTE (0DF)
@fvSchemesM % &

ddtschemes irterpolationSChemes
{

default Euler; default linear;
1 1
gradSchemes snGradschemes

default Gauss linear; default limited 0.33;

grad(p) Gauss linear; 1
) grad(U) celllimited Gauss linear 1; fluxrequired

’ default no;
?lechemes pcorr s
p

default none; 3
1/ div(phi,u) Gauss upwind;

div(phi,u) Gauss linearUpwind grad(Uu);

div(phi,k) Gauss upwind;

div(phi,epsilon) Gauss upwind;
div(phi,omega) Gauss upwind;
div((nuEff*dev(T(grad(U))))) Gauss linear;

1
laplacianSchemes

default Gauss linear limited ©.33;
}
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2-3. TEDEE (DDF)
@ dynami cMeshDict?® 5% &
dynamicFvMesh  solidBodyMotionFvMesh;

motionSolverLibs ( "libfvMotionSolvers.so" );

solidBodyMotionFvMeshCoeffs

{
lcellZone innerCylindersmall;
solidBodyMotionFunction rotatingMotion;
rotatingMotionCoeffs
{
CofG (0 8 0);
radialVelocity (@ 2006 8); // deg/s —blsorpm
}
}

x| Mesh Parts

inlat_Maosh - patch
outlet_Mesh - paich
propellerTip_PROPELLERTIP - patch
propellerStem] PROPELLERSTEM 1 - patch
. propellerStem2 PROPELLERSTEM2 - patch
__ propellerStem3_PROPELLERSTEM3 - patch
AMIT - patch

AMIZ - patch
inmerCylindersmall - cellZone

innerCylindersmall - facefomne
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2-4. FFHOER
Fa—r)TILEDLLE (URERIKIR)

ZIFRCHERICESTLDEL M,

Residuals Residuals

ol

Ihitial resicual

pe]
£ 0.001 | G0l |

0.0001 0,000 [

1e-05

) 0.01 0.02 0.03 .04 .05 .06 0.07 0.08 .09 0.1 0.11

Fa—kJT7IL
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2-4. StEDFER (0DF)
FNAREE (REEFR 01s)  [FIXRCERICHA-STLNREN DM S,

Fa—kJT7IL

U Magnitude
U Magnitude
18
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2-4. StEDFER (0DF)
Fa—R)7ILOBEBBTIERNLT IRy MNRITZELTLVEL=8, 5
HEMZE02sF TERLTHELT -,

STERFRE : 11886s

Ubuntu

ST E R : 22469s
<Y APC mBookP

J1J—2 12.04 (precise) 64-bit
#—4JU Linux 3.2.0-39-generic W| mows 7
GNOME 3.4.2 .
VirtualBox 4.2
N—F2ax7F
AEY: 19.1GiB
ZatvH: Intel® Core™ i7-3840QM CPU @ 2.80GHz % 4
SARATADRKE
2013427 fRAFEEA T AVEE: 104.8GiB 75/110
F—7>CAE ZE2\[E[##E BEFLEEZE 7> 54—

3. MRFDIZ4&

(M RFSimpleFoam)
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3-1. Ay aD1ERK

ERWGEAY D AERITRDEY . AMIITLEERL TERTE [F 73N,

DHEBIZHELRI7AILDERTE

@blockMesh HIEAY DR

(surfaceFeatureExtract 4R DB L

@snappyHexMesh A5 Ay 2 DEEfE
EERAY A DVERL

Bboundary® i E&

2013.4.27
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3-1. AT aMERK (DDF)
DA EITHELI7AILDETE

echo "Start mesh MRF”

CASE_DIR:case_set/casel[seﬂ
BLOCK_MESH=blockMeshDict_casel

DECOMPOSE PAR=decomposeParDict casel mesh
SNAPPYHEXMESH_DICT=snappyHexMeshDict_casel
CONTROL_DICT=controlDict_casel_mesh

QEE AV 2D ERK (blockMesh® E )

echo "blockMesh"

cp -r SCASE_DIR/SCONTROL_DICT system/controlDict

cp -r SCASE_DIR/SBLOCK_MESH constant/polyMeshfblockMeshDict
SrunApplication blockMesh > log.blockMesh

QR D EXH L (surfaceFeatureExtract® E )

echo "surfaceFeatureExtract”

SrunApplication surfaceFeatureExtract -includedAngle 150 -minElem 10 constant/triSurface/finnerCylinderSmall_m.stl
SrunApplication surfaceFeatureExtract -includedAngle 156 -minElem 10 constant/triSurfacefouterCylinder_m.stl
SrunApplication surfaceFeatureExtract -includedAngle 150 -minElem 10 constant/triSurfacefpropellerTip_m.stl
SrunApplication surfaceFeatureExtract -includedAngle 150 -minElem 10 constantftriSurfacefpropellerStem2_m.stl
SrunApplication surfaceFeatureExtract -includedAngle 150 -minElem 10 constant/triSurfacefpropellerStem3_m.stl

@il 5| Ay 2 D #E i
echo "decomposePar 4 blocks”

cp -r SCASE_DIR/SDECOMPOSE_PAR system/decomposeParDict
SrunApplication decomposePar > log.decomposePar

echo "Copy data”

cp -r constant/triSurface/ processor®/constant/
cp -r constant/trisurface/ processorlfconstant/
cp -r constant/triSurfacef processor2fconstant/

;2()—cp -r constant/trisurface/ processor3/constant/
RO, Ay

innerCylinderSmall_m
outerCylinder_m
propellerTip_m
propellerstemz_m
propellerStem3_m
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3-1. Ay aDEk (DDF)
@R Ay 2D ek (snappyHexMesh® E fie)

echo "snappyHexMesh 4CPU"

cp -r SCASE_DIRJSSNAPPYHEXMESH_DICT systemf/snappyHexMeshDict

SrunApplication mpirun -np 4 snappyHexMesh -parallel = log.snappyHexMesh

innerCylindersmall_m.stl -------< N
{ A
type trisurfaceMesh;

name innerCylindersmall;
}
outerCylinder_m.stl
{
type trisurfaceMesh;
name outerCylinder;
1
inlet_m.stl
{
type trisurfaceMesh;
name inlet;
1
outlet_m.stl
{
type trisurfaceMesh;
name outlet;
}

2013.4.27
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ERBOERHY

~
~

N

innerCylinder_temp

{
type searchableCylinder;
,2 pointl (@ -0.6 8);
’ point2 (@ 0.1 8);
radius 0.16;

}
outerCylinder_temp
{
type searchableCylinder;
pointl (@ -0.8 8);
point2 (& 0.2 8); ~o
radius 0.30; S\
}

propellerTip_m.stl

{
type trisurfaceMesh;
name propellerTip;
}
propellerSteml_m.stl
{
type trisurfaceMesh;
name propellerSteml;
1
propellerStem2_m.stl
{
type trisurfaceMesh;
name propellerStem2;
3
propellerStem3_m.stl
{
type trisurfaceMesh;
name propellerstem3;
1
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3-1. Ay aMERR (DDF)

@R Ay 2D YE Rk (snappyHexMesh® E i)

|refinement5urfaces|
innerCylindersmall
{
level (4 4);
MRFbEiEj faceZone rotate_area;
I cellZone rotate_area;
zoneInside true;
}
outerCylinder
{
level (8 8);
}
inlet
{
level (e 8);
}
outlet
{
level (e 8);
}
propellerTip
level (4 5);
}

2013.4.27
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| refinementRegions

propellerSteml
{

level (4 4);
I
propellerStem2
{

level (4 4);
¥
propellerStem3
{

level (4 4);
3

innerCylinder_temp

{
mode inside;
levels ((1E15 3));
}
innerCylinderSmall
{
mode inside;
levels ((1E15 4));
}
outerCylinder_temp
{
mode inside;
levels ((1E15 @));
1
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3-1. Ay aDEk (DDF)
@R Ay 2D YE Rk (snappyHexMesh® E k)

outerCylinder_Mesh

{ AMIIFIER BTN =AY

nSurfacelayers 1;

}
propellerTip_PROPELLERTIP

nSurfacelayers 1;

}
propellerStem1_PROPELLERSTEM1
{
nsurfacelLayers 1;
}

propellerStem2_PROPELLERSTEM2

nsurfacelLayers 1;

}
propellerStem3 PROPELLERSTEM3
{
nSurfacelayers 1;
}

2013.4.27
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, MRFTIX1ERLT %
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3-1. Ay adER (DDF)
@R Ay 2D YE Rk (snappyHexMesh® E i)

REGLEFE 2> 5—

|® | Mash Parts

_| internalbesh

outerCylinder Meszh - patch

inlet_Mesh - patch

outlet Mesh - patch

propellerTip PROPELLERTIP - patch
propellerStem 1 _PROPELLERSTEM - patch
propellerStem2 PROPELLERSTEMZ - patch
propellerStemd PROPELLERSTEM - patch
innerCylinder - cellZone

innerCylinder - faceZone

= Mesh Parts

% internalMesh

| outerCyiinder_Mesh - patch —

| inket_Mesh - patch

|| outlet_Mesh - patch

| propellerTip_PROPELLERTIP - patch

| propellerStern’l_PROPELLERSTEM] - patch

|| propellerStem2 PROPELLERSTEMZ - patch
propellerStern3_PROPELLERSTEM3 - patch

innerCylinder - cellZone
rotate_area - cellZone
innerCylinder - faceZone
rotate_area - faceZone

2013.4.27

[ = Mesh Parts

outerCylinder_Mesh - patch

inlet_Mesh - patch

outlet_Mesh - patch
propellerTip_PROPELLERTIP - patch
propellerStem 1 _PROPELLERSTEM - patch
propellerStem_PROPELLERSTEMZ - patch

RSTEM3 - patch
—_ Innercylinder - faceZone

rotate_area - faceZone
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3-1. Ay aDfERk (DDF)
@R Ay 2D YE Rk (snappyHexMesh® E k)

REGFLEFE 2> 5—

« Meth Parts

| outerCylinder_Mesh - patch

inlet_Mesh - patch

outlet_Mesh - patch

propellerTip PROPELLERTIP - patch
| propellerStem1_PROPELLERSTEM - patch
_| propellerStem2_PROPELLERSTEM2 - pateh
_| propellerStem3_PROPELLERSTEM3 - patch

[_| rofate_area - facelone

2013.4.27

= |Mesh Parts

outerCylinder_Mesh - paich

inket_Mesh - patch

outlet_Mesh - patch
propellerTip_PROPELLERTIP - patch
propellerStem_PROPELLERSTEM - patch
propellerStem2 PROPELLERSTEMZ - patch
propellerStem3_PROPELLERSTEM3 - patch
innerCylinder - cellZone

|

rotate_area - faceZone
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3-1. Ay aDEK (DDF)
Bboundary® A%

8
(
defaultFaces
{
type empty;
nFaces 0;
startFace 1654624;
/! ! innercylindersmall_INNERCYLINDERSMALL
I/ {
type wall; ~
" afacis 6: aAVRT O
;‘; ; startFace 1654624; (‘-d—é
outerCylinder_Mesh
{
type wall;
nFaces 640;

startFace 1654624;|

}
inlet_Mesh
{

nFaces 652;

startFace 1655264; (:EE?%

}
outlet_Mesh
{

type

nFaces 1123

startFace 1655916;
}

2013.4.27

wall%patch
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propellerTip_PROPELLERTIP

{

type wall;

nFaces 20846;

startFace 1656028;
propellerStemil PROPELLERSTEM1
{

type wall;

nFaces 189;

startFace 1676874;
}
propellerstem2_PROPELLERSTEM2
{

type wall;

nFaces 576;

startFace 1677063;
propellerStem3_PROPELLERSTEM3
{

type wall;

nFaces 1536;

startFace 1677639;
}
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3-2. TEDERTE
ELFETJL (kEpsilon, kOmegaSST), #I#iREEEF(XF1—r)7ILSHE

propellerStem2_PROPELLERSTEM2

.UO)EQE dimensions [B1-18886]; T

internalField uniform (8 @ 8); type fixedValue;
value uniform (@ @ 8);
boundaryField| 5
{
inlet_Mesh propellerStem3_PROPELLERSTEM3
{ £
type fixedvalue; type fixedvalue;
value uniform (@ -5 @); value uniform (9 @ 8);
} 1
outlet_Mesh
type inletoutlet;
inletValue uniform (6 @ @);
value uniform (8 @ @);
}
outerCylinder_Mesh
1
type fixedValue;
value uniform (8 @ @);
1
propellerTip_PROPELLERTIP
type fixedvValue;
value uniform (@ @ 0);
1
propellerSteml PROPELLERSTEM1
i
type fixedvalue;
value uniform (6 @ 8);
1
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3-2. St EDHTE (0DF)
OpNDETE

propellerStem2_PROPELLERSTEM2

dimensions [@2-26000]; {
internalField uniform 0; type zeroGradient;
t{"’”"daryhﬂd propellerStem3_PROPELLERSTEM3
. {
inlet_MESh type zeroGradient;
type zeroGradient; }
1
outlet_Mesh
{
type fixedvalue;
value uniform 08;
1

outercylinder_Mesh

{
type zeroGradient;
}
propellerTip_PROPELLERTIP
{
type zeroGradient;
}
propellerSteml_PROPELLERSTEM1
{
type rzeroGradient;

2013.4.27 86/110




F—T2CAE E21[E[##L

3-2. A EDHRE (DIF)
OKDEXTE

dimensions [02-208000];

internalField uniform 0.06;

boundaryField

inlet_Mesh

{
type fixedvalue;
value SinternalField;

}

outlet_Mesh

{
type inletoutlet;
inletValue SinternalField;
value SinternalField;

by

outerCylinder_Mesh

{
type kgRWallFunction;
value SinternalField;

}

propeller Tip_PROPELLERTIP

{
type kgRWallFunction;
value SinternalField;

by

2013.4.27
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propellerTip_PROPELLERTIP

{
type kgRWallFunction;
value SinternalField;
}
propellerSteml_ PROPELLERSTEM1
{
type kgRWallFunction;
value SinternalField;
1
propellerStem2 PROPELLERSTEM2
{
type kgRWallFunction;
value SinternalField;
}
propellerStem3_PROPELLERSTEM3
{
type kgRWallFunction;
value SinternalField;
}
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3-2. HEDHRE (0DF)

@cpsilonD X TE

dimensions [62 -3 800 68];

internalField uniform 0.0495;

boundaryField
{

inlet_Mesh

{
type fixedValue;
value SinternalField;

}

outlet_Mesh

{
type inletOutlet;
inletValue SinternalField;
value SinternalField;

}

outerCylinder_Mesh

{
type epsilonWallFunction;
value SinternalField;

}

propellerTip_PROPELLERTIP

{
type epsilonWallFunction;
value SinternalField;

}

2013.4.27
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propellerSteml_PROPELLERSTEM1

{
type epsilonWallFunction;
value SinternalField;

}

propellerStem2_PROPELLERSTEMZ2

{
type epsilonWallFunction;
value SinternalField;

}

propellerStem3_PROPELLERSTEM3

{
type epsilonWallFunction;
value SinternalField;

}
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3-2. St EDHTE (0DF)

=L ==

@omegaD X TE

REGFLEFE 2> 5—

WwDEEMEIL, k € LwDBEAFRMNETRT S,

Dissipation rate.

The turbulent dissipation rate, € | can be computed using the following formulas

From the turbulence length scale
-
3 k%
e=CJf —

I .

Whera His a turbulence model constant which usually has a value of

[JI}E] L‘I"- thes turbulent enargy and flt 1 turbiulent lan gk

From the turbulence length scale.

_1 V’rj.-

o = T A
w=Cu* %

K &, CumERENEHHM
SIERDBENTES,
K. Cu, Ih>wERET S,

A 4

9.1667

Cu., .
Where M is a turbulence model constant which usually has a

value of .09, Kis the turbulent energy and { is the turbulent

) 'ﬂlttﬁ-:'ﬁ;/v'vvvv.cfd-onl ine.com/Wiki/Turbulence_free-stream boundary_conditions
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3-2. HEDHRE (0DF)
@omegaD % TE

dimensions [ @ @ -1 0 0 0 @ ];

internalfield uniform 9.1667;

boundaryrield
defaultFaces
{
type empty;
1
inlet_Mesh
{
type fixedValue;
value Sinternalfield;
1
outlet Mesh
{
type inletOutlet;
inletValue SinternalField;
value SinternalField;
}
outerCylinder_Mesh
{
type omegaWallFunction;
value SinternalField;
1
propellerTip_PROPELLERTIP
{
type omegaWallFunction;
value SinternalField;
}

2013.4.27
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propellerSteml_PROPELLERSTEM1

{
type omegaWallFunction;
value sinternalField;

3

propellerStem2_PROPELLERSTEM2

{
type omegaWallFunction;
value SinternalField;

¥

propellerStem3_PROPELLERSTEM3

{
type omegaWallFunction;
value SinternalField;

1
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3-2. HEDHRE (0DF)
OnutDLTE

dimensions [62 -18 80 0];
internalField uniform 0;
boundaryField
{
inlet_Mesh
{
type calculated;
value uniform 0;
}
outlet_Mesh
{
type calculated;
value uniform 8;
}
outerCylinder_Mesh
{
type nutkWallFunction;
value uniform 0;
1
propellerTip_PROPELLERTIP
{
type nutkWallFunction;
value uniform 8;
}

2013.4.27
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propellerSteml_PROPELLERSTEM1

{
type nutkWallFunction;
value uniform @;

1

propellerStem2_PROPELLERSTEM2

{
type nutkWallFunction;
value uniform 8;

1

propellerStem3_ PROPELLERSTEM3

{
type nutkWallFunction;
value uniform 8;

1
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3-3. StTED#HER KkEpsilonET L

REGLEFE 2> 5—

ATE1

relaxationFactors ddtSchemes snGradSchemes
i
p 0.3; default steadyState; default corrected;
u 0.7; | 1 }
k . 0.7; gradSchemes fluxRequired
epsilon 8.7;
omega 0.7; default Gauss linear; default no;
} grad(p) Gauss linear; [=H
grad(u) Gauss linear; }
}
divschemes
{
default none;
div{phi,u) Gauss limitedLinearV 1;
div(phi,k) Gauss limitedlLinear 1;
div((nuEff*dev(T(grad(u))))) Gauss linear;
div(phi,epsilon) Gauss limitedlLinear 1;
div{phi,omega) Gauss limitedLinear 1;
1
laplacianSchemes
default Gauss linear corrected;
2,
interpolationSchemes
default linear;
interpolate(U) 1linear;

2013.4.27
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Initial residual

F—CAE #E21[E#1#R BEHLEEEE 75—
3-3. StED#HEE kEpsilon®ETIL FE1 (D0DF)

Time = T

smoothSolver: Solving for Ux, Initial residual = ©.632955, Final residual = ©.8505158, No Iterations 2
smoothSolver: Solving for Uy, Initial residual = ©.857437, Final residual = 0.0472142, No Iterations 2
smoothSolver: Solving for Uz, Initial residual = ©.59659, Final residual = 0.0418494, No Iterations 2

GAMG: Solving for p, Initial residual = ©.998716, Final residual = 5.37425e-16, No Iterations 1

time step continuity errors : sum local = 5.51732e+36, global = 9.77446e+22, cumulative = 9.77446e+22
smoothSolver: Solving for epsilon, Initial residual = ©.259379, Final residual = 0.0178383, No Iterations 2
bounding epsilon, min: -1.25027e+78 max: 5.78742e+79 average: B8.39298e+74

smoothSolver: Solving for k, Initial residual = ©.998341, Final residual = 0.0676582, No Iterations 4
bounding k, min: -2.90195e+70 max: 5.98937e+75 average: 2.78086e+71
ExecutionTime = 45.85 s ClockTime = 46 s

Bounded variahles

Residuals

1.8e+37

psilon_ave
k_min

k_max
epsilon_max
_aug
epsilon_nin

1.6e+37

1.4e+37 -

00001 =
1.2e437 -

1le-06 - 1e437 |

1le-08 - Be+36 -
Be+36 -
le-10 ¢
de+36 -
1e-12 -
2e+36

1e-14 -

o B

1e-16 L L L L L i
2

Tame:lz] Time [s1
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3-3. HED#ER KEpsilonETIL FHE2

I
snGradSchemes

relaxationFactors Al skanes
{ { .
p 0.2; default steadyState; 3 CeTaTLE correctan;
u | 6.5; }
k 8.5; fluxRequired
epsilon 0.5; gradSchemes
z default %
omega oA default Gauss linear; p? = ne
¥ grad(p) Gauss linear; ) k:
grad(U) Gauss linear;
}
divschemes
{
default none;
div{phi,u) Gauss limitedLinearV 1;
div(phi,k) Gauss limitedlLinear 1;

div((nuEff*dev(T(grad(u))))) Gauss linear;
div(phi,epsilon) Gauss limitedlLinear 1;
div{phi,omega) Gauss limitedLinear 1;

1
laplacianSchemes

default Gauss linear corrected;
1

interpolationSchemes

default linear;
interpolate(U) 1linear;

2013.4.27 94/110




Initial residual

F—CAE #E21[E#1#R BEHLEEEE 75—
3-3. StED#HEE kEpsilon®ETIL &2 (0D%F)

Time = T

smoothSolver: Solving for Ux, Initial residual = 1.6162%e-11, Final residual = 1.61629e-11, No Iterations @
smoothSolver: Solwving for Uy, Initial residual = 2.18684e-11, Final residual = 2.168684e-11, Mo Iterations @
smoothSolver: Solving for Uz, Initial residual = 1.57461e-11, Final residual = 1.57461e-11, No Iterations @
GAMG: Solving for p, Initial residual = ©.917942, Final residual = 3.91276e-85, No Iterations 1

time step continuity errors : sum local = 3.91495e+36, global = -5.24202e+27, cumulative = -5.24202e+27
smoothSolver: Solving for epsilon, Initial residual = ©.8313248, Final residual = ©.088261953, Mo Iterations 3
bounding epsilon, min: -3.92517e+59 max: 1.58998e+61 average: 5.95486e+55

smoothSolver: Solving for k, Initial residual = 1, Final residual = ©.000218672, No Iterations 1

bounding k, min: -1.53583e+56 max: 7.38131e+59 average: 1.57646e+54

ExecutionTime = 9.2 s ClockTime = 18 s

Residuals Bounded variables

- : — —_———— m 4.5e+35 T T T T
| ———— —ee—e Y epsilon_avg ——
\/ ﬂ; K_min ——
L k_max —— |
4e+35 i
|l epsilon ) epsilon_max ——
B K_avg ——
< 3.59e+36 [ epsilon_min |
0.0001 4
3e+35 4
1e-06 - 4 2.9e+35 4
2435 | 1
de-08 4
1.5e+35 [ i
1e-10 B 1435 | 1
Ge+3d - g
le-1z B
o 1
le-14 - L ' L L
~5e+3d : L .
2 3 4 5 [ 7 ] : H 7 2 : 5
Time [=1

Time [s]
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3-3. HED#ER KeEpsilonETIL FHES

relaxationFactors ddtSchemes snGradSchemes
{ p 0.2: default steadyState; default corrected;
u | 6.5; | J 1
k . 8.5 | gradschenes fluxRequired
epsilon 9.5; {
omega 68.5; default Gauss linear; default no:
} grad(p) Gauss linear; p;
grad{u) Gauss linear; } ks
divSchemes
{
default none;
div(phi,u) Gauss upwind;
div(phi,k) Gauss upwind;

div((nueffrdev(T(grad(u))))) Gauss linear;
div(phi,epsilon) Gauss upwind;
div(phi,omega) Gauss upwind;

3

laplacianSchemes

default Gauss linear corrected;

interpolationSchemes

default linear;
interpolate(U) 1linear;
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Initial residual

F—T2CAE E21[E[##L

3-3. StTED#HER kEpsilonET /L

Time = 6
Duration of pickling 0.16801095008% too long. Extending frequency

smoothSolver:
smoothSolver:
smoothSolver:
GAMG:
time step continuity errors :
smoothSolver:
bounding epsilon, min:
smoothSolver:
bounding k, min:
ExecutionTime = 43.55 s

0.1

0.001

Q0001

1le-05

1e-08
2

2013.4.27

Solving for Ux, Initial residual = ©.531747, Final
Initial residual = ©.394147, Final
Solving for Uz, Initial residual = ©.679678, Final

Solving for Uy,

solving for p, Initial residual = ©.800981, Final residual
sum local = 8.73765e+21, global = 5.

REGFLEFE 2> 5—

tE3 (D0DF)

from 1.0 to 8.40054750443

residual = ©.0140527, No Iterations
residual = 0.0238156, No Iterations
residual = ©.08416927, No Iterations
= 0.00407405, No Iterations 3

34834e+15, cumulative = 5.34835e+15

Solving for epsilen, Initial residual = ©.0971844, Final residual = 6.19357e-22, No Iterations 1

-1.60229%e+46 max: 3.47438e+50 average:

7.58577e+44

Solving for k, Initial residual = 0.450318, Final residual = 0.0126855, No Iterations 2

-2.58492e+29 max:

ClockTime = 44 s

Residuals

1.91267e+39 average:

1.84449e+34

Bounded variables

P
K

fige——
epsilon ——

1.8e+36

1.6e+36 -

1.de+36 -

1.2e+36

le+36 -

Be+30 -

Be+35 -

de+35 -

Ze+30 -

epsi lon_aug

min ——

K_max
epsilon_max
Kk aug ——
epsilon_min

-2e+35

Time [s]

3.5 4 4.5 g
Time [z]
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relaxationFactors

{
P 0.2;
u 8i5;
k B.2;
epsilon 0.2;
omega 0.2;

1

2013.4.27

F2[E =
3-3. StTED#HER KkEpsilonET L

iTHE4

REGLEFE 2> 5—

ddtschemes snGradSchemes
default steadyState; defails
: }
radschemes
- fluxRequired
default Gauss linear;
grad(p) Gauss linear; default
grad(U) Gauss linear; p:
1 1
divSchemes
{
default none;
div(phi,U) Gauss upwind;
div(phi,k) Gauss upwind;
div((nuEff*dev(T(grad(U))))) Gauss linear;
div(phi,epsilon) Gauss upwind;
div(phi,omega) Gauss upwind;
}
laplacianSchemes
default Gauss linear corrected;
1
interpolationSchemes
default linear;
interpolate(U) linear;

corrected;

no;
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Initial residual

F—T2CAE E21[E[##L

3-3.

smoothSolver:
smoothSolver:
smoothSolver:
GAMG:

HEOHER KkEpsilonETIL

Solving for Ux, Initial residual = 0.381412,
Solving for Uy, Initial residual = 0.467433,
Solving for Uz, Initial residual = 8.51482, Final residual
Solving for p, Initial residual = 0.023446, Final residual

E4 (D0DF)

Final residual
Final residual

REGFLEFE 2> 5—

0.81424, No Iterations 2
6.026653, No Iterations 1
0.08192993, No Iterations 2
8.0823e-05, No Iterations 2

time step continuity errors : sum local = 2.84811e+21, global = 1.18403e+16, cumulative = 1.18483e+16

smoothSolver:

smoothSolver:

ExecutionTime = 9.09 s

ClockTime = 10 s

Residuals

Solving for epsilon, Initial residual = 0.056955, Final residual = 1.93157e-18, No Iterations 1
bounding epsilon, min: -5.94562e+40 max: 5.551Be+47 average: 1.1466e+42
Solving for k, Initial residual = ©.148176, Final residual
bounding k, min: -7.18972e+26 max: 1.083455e+37 average: 7.5633e+31

0.00697955, No Iterations 1

Bounded wariables

0,001

=
=
Z
2
2

1e-05

1le-06 [

1e-07 |

1e-08 [

1le-09

1.2e+37

1e+37 |

Be+36 [

Be+36

de+3h -

2e+36

epsilon_avg
k_min
ke_mazx
epat Ton_nax
kiang ——
epzsilon_min

le-10 5 :
z
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Time [=]

-2e+36

4 5 & 7 E

Time [2]
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3-3.

HEOHER KEpsilonETIL

relaxationFactors ddtSchemes
{
p 8.2; default steadyState;
u 0.2; 1
k 0.2;
epsilon 8.2: gradschemes
omega 0.8 default Gauss linear;
} grad(p) Gauss linear;
grad(U) Gauss linear;
}
divSchemes
{
default none;
div(phi,U) Gauss upwind;
div(phi,k) Gauss upwind;
div((nuEff*dev(T(grad(U))))) Gauss linear;
div(phi,epsilon) Gauss upwind;
div(phi,omega) Gauss upwind;
}
laplacianSchemes
default Gauss linear corrected;
1

2013.4.27

FTES

interpolationSchemes

default

linear;

interpolate(U) linear;

REGLEFE 2> 5—

snGradSchemes
default corrected;
1
fluxRequired
default no;
*H
1
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3-3. StED#HEE kEpsilon®ETIL &5 (0D%F)

Time = 10

smoothSolver: Solving for Ux, Initial residual = 8.3024e-89, Final residual = 8.3024e-09, No Iterations @
smoothSolver: Solving for Uy, Initial residual = 1.24274e-08, Final residual = 1.24274e-08, No Iterations 0@
smoothSolver: Solving for Uz, Initial residual = 4.69885e-89, Final residual = 4.69885e-09, No Iterations O
GAMG: Solving for p, Initial residual = ©.978924, Final residual = ©.80742019, MNo Iterations 3

time step continuity errors : sum local = 1.5376e+36, global = -3.86778e+30, cumulative = -2.34726e+31
smoothSolver: Solving for epsilon, Initial residual = ©.880179967, Final residual = 2.27605e-22, No Iterations 1
bounding epsilon, min: -6.56433e+87 max: 1.85098e+90 average: 6.7045%e+84

smoothSolver: Solving for k, Initial residual = ©.185415, Final residual = 8.08372674, Mo Iterations 2

bounding k, min: -6.58982e+54 max: 4.0462e+79 average: 1.71014e+74

ExecutionTime = 12.21 s ClockTime = 13 s

Residuals Bounded variahles

Je+3d T T T T T

epsi lon',avg
lk_min

k_maxx
epsilon_max
k_avg
epsilon_min

ol

2.5e+3d

2834 b
0.001

00001 1.5e+34 - 1

1e-05
1434 [ 1

Initial residual

1e-06

5e+33 [ 1
1e=07

1e-08

o . . . . . I . .
1808 2 gesma . . . . . . .
2 3 4 5 3 7 a 9 10

Time [21
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3-3. HED#ER KEpsilonETIL FHE6

Eelaxatwnfactors ddtSchemes sritsadtehenas
S g.ie ! default steadyState; default corrected;
k 8.1; }
i . radschemes
epsilon g. i, 9 fluxRequired
omega o) 51 .
} g default Gauss linear;
grad(p) Gauss linear; default no;
grad(U) Gauss linear; p:
1 1
divSchemes
{
default none;
div(phi,U) Gauss upwind;
div(phi,k) Gauss upwind;

div((nuEff*dev(T(grad(U))))) Gauss linear;
div(phi,epsilon) Gauss upwind;
div(phi,omega) Gauss upwind;

}
laplacianSchemes

default Gauss linear corrected;
1

interpolationSchemes

default linear;
interpolate(U) linear;
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Initial residual
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3-3. StED#HEE kEpsilon®ETIL FtE6 (D0I%F)

Time = 65400

smoothSolver: Solving for Ux, Initial residual 1.10438e-06, Final residual 5.78879e-08, No Iterations 1
smoothSolver: Solving for Uy, Initial residual 6.66485e-07, Final residual 6.66485e-07, No Iterations @
|smoothSolver: Solving for Uz, Initial residual = 9.96759e-07, Final residual = 9.9675%9e-87, No Iterations @
|GAMG: Solving for p, Initial residual = 0.000142396, Final residual = 7.46295e-67, No Iterations 4

|time step continuity errors : sum local = 4.15964e-07, global = 2.09184e-08, cumulative = 8.00185233
IsmoothSolver: Solving for epsilon, Initial residual = 1.91288e-86, Final residual = 4.84224e-88, No Iterations 1
|smoothSolver: Solving for k, Initial residual = 4.75201e-86, Final residual = 2.60611e-07, No Iterations 1
|ExecutionTime = 6038.96 s ClockTime = 6119 s

Residuals Bounded variables
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3-3. HED#HR kOmegaSSTET /L FHE1

relaxationFactors ddtSchemes snGradSchemes
t
p 0.3; default steadyState; default corrected;
u 0.7; | 1 )
k . 0.7; gradSchemes fluxRequired
epsilon 8.7;
omega 0.7; default Gauss linear; default no;
} grad(p) Gauss linear; [=H
grad(u) Gauss linear; 3
}
divschemes
{
default none;
div{phi,u) Gauss limitedLinearVv 1;
div(phi,k) Gauss limitedlLinear 1;

div((nuEff*dev(T(grad(u))))) Gauss linear;
div(phi,epsilon) Gauss limitedlLinear 1;
div{phi,omega) Gauss limitedLinear 1;

1
laplacianSchemes

default Gauss linear corrected;
}

interpolationSchemes

default linear;
interpolate(U) 1linear;
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Initial residual
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3-3. STED#HEE kOmeg@@SSTETIL &1 (02%F)

Time = 1791

smoothSolver: Solving for Ux, Initial residual 6.93341e-85, Final residual = 5.27737e-06, No Iterations 3
smoothSolver: Solving for Uy, Initial residual = 5.508252e-85, Final residual = 2.52543e-86, No Iterations 4
smoothSolver: Solving for Uz, Initial residual = 6.98301e-05, Final residual = 5.47412e-06, No Iterations 3
GAMG: Solving for p, Initial residual = ©.00385135, Final residual = 1.76449e-085, No Iterations 3

time step continuity errors : sum local = 3.52956e-05, global = 1.42546e-06, cumulative = -0.208219
smoothSolver: Solving for omega, Initial residual = ©.800187526, Final residual = 1.40394e-85, No Iterations 3
bounding omega, min: -2198.44 max: 121334 average: 1131.29

smoothSolver: Solving for k, Initial residual = ©.900187131, Final residual = 1.18569e-85, No Iterations 3
bounding k, min: -©.8555937 max: 1.85087 average: 0.11719

ExecutionTime = 2095.16 s ClockTime = 2123 s
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