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1. BTIL, Ay a K (tutorials/ incompressible/simpleFoam/pitzDaily)

Inlet: U, = 10.0 m/s Outlet: p =0 Pa
/
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2. StEIZFIHLI-RANSZRDELRETIL
RD3ETILGEXLHE) CTEHEEZE,
CDIDZERLI-ERIGE?

RAS turbulence models for incompressible fluids — incompressibleRASModels

laminar Dummy turbulence model for laminar flow
[ kEpsilon Standard high- Re & — £ model ]

kOmega Standard high-Re k nodel
[ kOmegaSST k — w-SST model \ _%;ﬁ% Fa—KJF7IL

RNGkEpsilon RNG k — = model —_
NonlinearKEShih inear Shih & — £ model -C:O)ELU“’:ET)I/

LienCubicKE Llc n cubiC

N £ lll(Jd(.l

qleta g — ¢ model

LaunderSharmaKE Launder-Sharma low-Re Z model

LamBremhorstKE Lam-Bremhorst low-Ie k& — ¢ mode @ﬁf;ﬂgqﬁ?%ﬁ& [_,";!:EL\
LienCubicKELowRe Lien cubic low-Re k£ — = model

LienLeschzinerLowRe Lien-Leschziner low-Re £ — ¢ model

LRR Launder-Reece-Rodi RSTM

LaunderGibsonRSTM Launder-Gibson RSTM with wal -k-€ J:U @h-tl/\%) ?
realizableKE Realizable & — £ model

SpalartAllmaras Spalart-Allmaras l-eqn mixing-length model
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2. RANSRDELRET L
ROENNBERESEIZGENE. oo

(Dhttp://www.cfd-online.com/Wiki/Turbulence modeling

@CFD of Air Flow in Hydro Power Generators appendix A

A.1.2 KkEpsilon

The kEpsilon model is the standard high-Re k — s model with wall func-
tions [2]. It is implemented in OpenFOAM as

Ok .
E +V-(Uk)—(V-U)k -V - D;lpff\—k’ =G —¢
Oc | £ £
e ey = NG TReE = W [ le — el = —
Ot +V (Ue) (V {t) V D:.Eff\_ Ctll{‘c Cuk’-
G Dk.eff D:.eff O Ve Ca | Co CT#
;2| Sy 2l v+uy | v+ awy | 0.76923 q_t‘i*; 1.44 | 1.92 | 0.09
Q@DEMLY
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R U p k, €, w
3 iﬁ 1| SRFFreestreamVelocity advective advective
- R * 2|SRFVelocity atmBoundaryLayerlnletEpsilon atmBoundaryLayerlnletEpsilon
3|activeBaffleVelocity buoyantPressure buoyantPressure
_______________________________________________________ 4|advective calculated calculated
: — — — — & = : 5|atmBoundaryLayerlnletVelocity cyclic cyclic
I = T 1 6|calculated directMapped directMapped
: i ‘ ~/7]N ; ; j (ﬁ IJJ (i t @ nx E : ;Icyc\ic directionMixed directionMixed
| ! §|cylindr\ca\ln\etVe\ocity empty empty.
: h“ % é ‘ﬁ tﬂ ( — Eﬂ, |-.-| _d— é ﬁ‘ 4 F : 9|directMapped epsilonWallFunction epsilonWallFunction
— 1 10| directMappedVelocityFlux fan fan
: o L - nx E : 11|directionMixed fixedFluxPressure fixedFluxPressure
I — - S | 12|empty. fixedGradient fixedGradient
: 4 ~ b 1§ L \ ﬁ @ Eﬁ Eﬂ h‘ %{k L/ 1 13|fixedGradient fixedInternalValue fixedInternalValue
1 7 ,/ n : 14|fixedInternalValue fixedPressureCompressibleDensity fixedPressureCompressibleDensity
: I 15| fixedNormalSlip fixedValue fixedValue
! 16| fixedShearStress freestream freestream
: L \ : 17{fixedValue freestreamPressure freestreamPressure
: (el e ye] 1 18|flowRatelnletVelocity inletOutlet inletOutlet
I : 19|fluxCorrectedVelocity inletOutletTotal Temperature inletOutletTotalTemperature
1 | 20|freestream kappatJayatillekeWallFunction kappatJayatillekeWallFunction
: : 21|inletOutlet kgRWallFunction kgRWallFunction
: & I Sy h 22 quWa\IFunctlon mixed : mixed .
_'j_ jJ I 23| mixed nutLowReWallFunction nutLowReWallFunction
: 1 . 7 . 1 J_ — — 4 F ' ~ @ 5 . 2 .4 : 24| movingWallVelocity nutRoughWallFunction nutRoughWallFunction
1 \ 25| oscillatingFixedValue nutSpalartAllmarasStandardRoughWallFunction nutSpalartAllmarasStandardRoughWallFunction
: — Frfe AN = > n 1 26| outletlnlet nutSpalartAllmarasStandardWallFunction nutSpalartAllmarasStandardWallFunction
| g f =R Eﬂ b\ é - ' ! 27| outletMappedUniforminlet nutSpalartAllmarasWallFunction nutSpalartAllmarasWallFunction
1 N Faﬁ & A E Jx ] : 28|partialSlip nutWallFunction nutWallFunction
: - - 1 29| pressureDirectedInletOutletVelocit nutkWallFunction nutkWallFunction
1 /ﬁ (i \J Z & =ﬂ: m t L \ \ f? : 30 pressureD\rectedln\etVeIf)clty omggaYVaIIlfunctlon omggaV}IaHFunct\on
I 1 — = j | 31|pressurelnletOutletVelocity oscillatingFixedValue oscillatingFixedValue
: nJ L " 1 32| pressurelnletUniformVelocity outletlnlet outletlnlet
] : 33|pressurelnletVel outletMappedUniformlnlet outletMappedUniforminlet
| | 34 partialSlip partialSlip
: | 35 processor processor
1 : 36 rotatingTotalPressure rotatingT otalPressure
! ﬁf-s é AJ E = L, -t i -d— 75\ o) i 37|fatingWallVelocity sliced sliced
| d~ j ! f% sliced slip J slip
e 2 S e e A Y Y ___ J 39]slip wlane symmetryPlane
40| supersonicFreestream / syringePressure syringePressure
41| surfaceNormalFixedValue / timeVaryingM dFixedValue timeVaryingMappedFixedValue
42|swirlFlowRatelnletVelocity / timeVaryingMappedTotalPressure timeVaryingMappedTotalPressure
- — I—lﬁ / timeVaryingTotalPressure %Ipmssure
-H- - - 54 imeV: F i timeVaryingUniformFixedValue _ i ‘aryingUniformFixedValue
1 x R nx E N i i timeVaryingUniformlnletOutlet / timeVaryingUniforminletOutlet
i i totalPressure totalPressure
timeVaryingUniformFixedValue toW totalTemperature
/' 4ﬂtimeVaryingUniformlnletOutIet tu(r eatFluxTemperature turbulentHeatFluxTemperature
— I—lﬁ 49|translatingWallVelocity ™™ |turbulentlnlet turbulentlnlet
ii -_— L] 5 7 50[turbulentinlet / turbulentIntensityKineticEnergylnlet turbulentintensityKineticEnergylnlet
R nx E . 51| uniformFixedValue / turbulentMixingl engthDissipationRatelnlet turbulentMixinglengthDissipationRatelnlet
waveTransi turbulentMixingl engthFrequencylnlet turbulentMixinglengthFrequencylnlet
uniformDensityHydrostaticPressure uniformDensityHydrostaticPressure
| uniformFixedValue uniformFixedValue
— I_lﬁ 55, waveTransmissive waveTransmissive
I : 8 w it En’ . 5 7 / SQI wedge wedge
y y R x E - 57 zeroGradient zeroGradient
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3 . iﬁﬁ%1¢ Er|:_]4'r.' U, =100 m/s {:'I]-‘r_!_-l:-!'li p=10TFa

5008 - 3

2.6 206.0 8410

Dimensions in mim

ALyl &EE (10,0, 0) EH BHEE=0
TORUYME &EE AE=0 Eh KRB
k, €IZDWTIX, Fa—K)TZILIZEREAENENTH S,

that described in section 2.1.8.1 of the User Guide. We assume that the inlet turbulence
is isotropic and estimate the fluctuations to be 5% of U at the inlet. We have

. . . <) " i
U, =U,=U, = 0510 =05 m/s (3.6)
and
5. .
k= 5(().5)2 = 0.375 m*/s’ (3.7)

If we estimate the turbulent length scale I to be 10% of the width of the inlet then

CL™kY 0.09%70.3751
20] 1l 01x254x103

= 14.855m?/s? (3.8)

ny
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IEREH

http [Iwww.cfd-online.com/Wiki/Turbulence_free-stream_boundary_conditions
@I (turbulence intensity ) 5 Bl (X5% THE
High-turbulence case:

High-speed flow inside complex geometries like heat-exchangers
and flow inside rotating machinery (turbines and compressors).
Typically the turbulence intensity is between 5% and 20%

Medium-turbulence case:

Flow in not-so-complex devices like large pipes, ventilation flows
etc. or low speed flows (low ). Typically the
turbulence intensity is between 1% and 5%

Low-turbulence case:

Flow originating from a fluid that stands still, like external flow
across cars, submarines and aircrafts. Very high-quality wind-
tunnels can also reach really low turbulence levels. Typically the
turbulence intensity is very low, well below 1%.
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3. BEREH

http://[www.cfd-online.com/Wiki/Turbulence_free-stream_boundary_conditions
@k 3
T 2

Where U is the mean flow velocity and 1 is the turbulence intensity.

©F>

3 k2
e = Cy TE l[XTurbulence length scale
@Dw
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3. EREH

Dk : turbulentIntensityKineticEnergyInlet

unix® AV K TEET ., find -name turbulentIntensityKineticEnergylnlet
/OpenFOAM-

1.7 x/src/finiteVolume/fields/fvPatchFields/derived/turbulentIntensityKineticEn
ergylnlet

1 o ";i" i ttmeVaryingUnitorm lotalPressure
+ thtalPressure

+ |l totalTemperature
+ “ translatingWallVelocity 3@
+ |l turbulentiniet off
@ulentlntensityhineﬁcE@ 318
= turbulentintensityKineticEnergylnletFvPatchScalarField.C
 tubuientintensityKineticEnergy netsvPatchScalarfeld

B

- | turbulentintensityKineticEnergylnletFvPatchScalarField.dep

2011.4.16 10/107
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3. EREH

Dk : turbulentIntensityKineticEnergyInlet

— |l turbulentintensityKineticEnergyinlet
=. | turbulentintensityKineticEnergylnletFvPatchScalarField.C

turbulentintensityKineticEnergylnletFvPatchScalarfield.H
turbulentintensityKineticEnergylInletFvPatchScalarField.dep

Description
Calculate turbulent kinetic energy from the intensity provided as a
fraction of the mean velocity

Example of the boundary condition specification:

@verbatim
inlet
{
type turbulentIntensitykKineticEnergyInlet;
intensity 0.05; // 5% turbulence
value uniform 1; // placeholder
}
@endverbatim

2011.4.16 11/107
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IEREH

@epsilon : turbulentMixingLengthDissipationRatelnlet
unix®D AR TR, find -name turbulentMixinglLengthDissipationRatelnlet

./OpenFOAM-
1.7.x/src/turbulenceModels/compressible/RAS/derivedFvPatchFields/turbulent

MixingLengthDissipationRatelnlet
(4 | DpenfOisd | OpenFOAM-17x | s hobulencesodels | (oomy

A5 derivmibuPatehtinids

&m v i s Bui
| FuredentH on tF b T paratune JETDF AL R 2L0
- il Tur ST M i ngLeneh DS | panonAa e R T L T 1
Db T gl EnginD spainniat gl nlanFvPa b hSralar i | SIER C4d e P 2011
mm:m:mmmmmmauluﬁmulmﬁau ] S IR C A RIEY
Irlllllril ngLATgLEs i._l.-|'|||||l. el nlaiFebs e hSoalarFed cen il l.l-'l‘.l'u".'_-'\-:'r-1 I atd A

./OpenFOAM-
1.7.x/src/turbulenceModels/incompressible/RAS/derivedFvPatchFields/turbulen

tMixingLengthDissipationRateInlet

| 4| OpenFOAM | OpenfOAM-17.x | sic  turbulenceModels (incompressible ) RS |derivedFvPatchFields

&gl A e .8 B EHHE

+ ||y turbulentHeatFluxTemperature MEOTFATL FLY 2010509}

=™ | turbulentMixinglLengthDissipationRatelnlet EDFTATL F2NY 2011501F
= | turbulentMixingLengthDissipationRatelnletFvPatchScalarField.C 53KB|C++ Y—RO—F 2011501}
= | turbulentMixingLengthDissipationRatelnletFvPatchScalarField.H 5.3KB C sl — Zﬂllif-DlF
= turbulentMixinglLengthDissipationRatelnletFvPatchScalarField.dep ! 91.7KB Ty F+ArFXaLyb 2011503}
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3. JEREH
@epsilon : turbulentMixingLengthDissipationRatelnlet

unixM AR TEEY , find -name turbulentMixingLengthDissipationRatelnlet

./OpenFOAM-
1.7.x/src/turbulenceModels/compressible/RAS/derivedFvPatchFields/turbulent

MixingLengthDissipationRatelnlet

Description
Calculate epsilon via the mixing length [m]

Example of the boundary condition specification:

@verbatim
inlet
{
type <:EE%§§EEEEble::turbulentMixingLengthDissipationRateInlet-
mixingLength ] 1 S AL 11
value uniform 268; // placeholder

/OpenFOAM— @en}dverbatim
1.7.x/src/turbulenceModels/incompressible/RAS/derivedFvPatchFields/turbulen

tMixingLengthDissinationRatelInlet

Description
Calculate epsilon via the mixing length [m]

Example of the boundary condition specification:

@verbatim
inlet
{
type <:::££EE;I;ntMixingLengthDissipationﬁéEéEEiE£::>
mixinglLength 8.805; 75— Hhiff—
value uniform 200; // placeholder
}
@endverbatim

2011.4.16 13/107
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IEREH

(@ omega : turbulentMixingLengthFrequencylnlet

unix®D AR T, find -name turbulentMixinglLengthFrequencylnlet
./OpenFOAM-
1.7.x/src/turbulenceModels/compressible/RAS/derivedFvPatchFields/turbulent

MlxmgLengthFrequenchnlet

#Hl ¥ X it o] EEEE

- IJ‘turbulentM|x|ngLengthFrequencylnlet IBPOFATL 7205 2011%01508H 1
E turbulentMixingLengthFrequencyinletFvPatchScalarField.C 5.2KB C++ Y—2AO—F 20115015088 1
wrbulentMixingLengthFrequencyinletFvPatchscalarField.H Lus3 I(Bi C Aysf— | 2011015088 1
= turbulentMixingLengthFrequencyinletFvPatchScalarField.dep 85.8KB FuFFAkKFaxvk 2011503807H 2

./OpenFOAM-
1.7.x/src/turbulenceModels/incompressible/RAS/derivedFvPatchFields/turbulen

tMlxmgLengthFrequenchnlet

¥ Y4 FESA Wi EES

™ | turbulentMixingLengthFrequencyinlet 3EOFAT L FIY 2011#01H088 11t
= | turbulentMixingLengthFrequencylnletFvPatchScalarField.C 5.2KB C++ v—2RO—F 2011%01508H 11t
turbulentMixingLengthFrequencyinletFvPatchScalarField.H 52 KB | C ~u¥— 2011501H08H 11!

l turbulentMixingLengthFreguencyinletFvPatchScalarField.dep 85.8KB FExF+AkF£aAvk 20115038078 21t
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3. JEREH
(@ omega : turbulentMixingLengthFrequencylnlet

unixDIAY K TEEY , find -name turbulentMixingLengthFrequencylnlet

./OpenFOAM-
1.7.x/src/turbulenceModels/compressible/RAS/derivedFvPatchFields/turbulent

MixinglengthFrequencylnlet, .

Calculate omega via the mixing length

Example of the boundary condition specification:

@verbatim
inlet
{
type C::EEéEEE;;ible::turbulentMixingLengthFrequeﬁEEEEEEE:::>
mixinglLength 6.8057 PSR
; // turbulent k field
value uniform 5; J// initial value

/OpenFOAM' @enfﬁuerbatim
1.7 .x/src/turbulenceModels/incompressible/RAS/derivedFvPatchFields/turbulen

Description

tMlxlngLengthFrequencyInlet Calculate omega via the mixing length

Example of the boundary condition specification:

@verbatim
inlet

{
type (::::égéggientMixingLengthFrequencylnlet-
mixinglLength WL L
k k;

F }f turbulent k field
value uniform 5; // initial value

1
@endverbatim

2011.4.16 15/107
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3. JEREH
(@ omega : turbulentMixingLengthFrequencylnlet

unixDIAY K TEEY , find -name turbulentMixingLengthFrequencylnlet

./OpenFOAM-
1.7.x/src/turbulenceModels/compressible/RAS/derivedFvPatchFields/turbulent

MixinglengthFrequencylnlet, .

Calculate omega via the mixing length

Example of the boundary condition specification:

@verbatim
inlet
{
type C::EEéEEE;;ible::turbulentMixingLengthFrequeﬁEEEEEEE:::>
mixinglLength 6.8057 PSR
; // turbulent k field
value uniform 5; J// initial value

/OpenFOAM' @enfﬁuerbatim
1.7 .x/src/turbulenceModels/incompressible/RAS/derivedFvPatchFields/turbulen

Description

tMlxlngLengthFrequencyInlet Calculate omega via the mixing length

Example of the boundary condition specification:

@verbatim
inlet

{
type (::::égéggientMixingLengthFrequencylnlet-
mixinglLength WL L
k k;

F }f turbulent k field
value uniform 5; // initial value

1
@endverbatim

2011.4.16 16/107
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3. BREHE: EH p

dimensions  [02-2000 0]; lowerWall
{ .
internalField uniform O; } type zeroGradient;
boundaryField
{ frontAndBack
inlet {
{ type empty;
type zeroGradient; b
} b
outlet
{ [”.]”: U =100 m/s l:lllf|t:1: p=10Pa
type fixedValue; / S |
value uniform 0; [y
} AE -
upperWall
{ , 06 2016.1) T o
type zeroGradient;

Dimensions in mm

}

2011.4.16 17/107
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3. mRAEKHE: EE U

dimensions [0 1-10000];

internalField uniform (0 0 0);

boundaryField
{
inlet
{
type fixedValue;
value uniform (10 0 0);
b
outlet
{
type zeroGradient;
b
upperWall
{
type fixedValue;
value uniform (0 0 0);
b
2011.4.16

WBEETEEFE 25—
lowerWall
{
type fixedValue;
value uniform (0 0 0);
b
frontAndBack
{
type empty;
b
b
Inlei: U7, = 10.0 m/s Outlet: p=10Pa
ky
A8 B e R R e e R R e sl s e s
- QH.['r- 200600 T 54100 -

Dimensions in mim
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WRETEEFEC—

3. RAFMH: EARIAILF—(ZD1) k

dimensions

internalField uniform 0.375;

boundaryField

{
inlet
{
type
value
}
outlet
{
type
}
upperWall
{
type
value

}

2011.4.16

[0 22000 0] lowerWall
’ {
type kgRWallFunction;
value uniform 0.375;
}
frontAndBack
{
type empty;
fixedValue; ;
uniform 0.375; }
. nlet: [, = Om/is utlet: = *a
zeroGradient; ['.-] ; e, g r“ ] |
by '
AR -
kqRWallFunction;
uniform 0.375; - - PR s
H).6 2016.0) 540
Dimensions in mim
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3. RAFMH: EARIAILF—(ZD2) k

dimensions [02-20000];
internalField uniform 0.375;

boundaryField
{

inlet

{

type turbulentIntensityKineticEnergylnlet;

intensity 0.05;
value uniform 1;

b

outlet

{
type inletOutlet;
inletValue uniform 0.375;
value uniform 0.375;

b

inletOutlet
RFAAIZRAT HEETA)ILE N
T RES/AIUEH

2011.4.16

B EfEEFE 52—
upperWall
{
type kgRWallFunction;
value uniform 0.375;
}
lowerWall
{
type kgRWallFunction;
value uniform 0.375;
}
frontAndBack
{
type empty;
}
}
Inlei: U7, = 10.0 m/s Outlet: p=10Pa
A Ay '
A8 - - === === = =
o6 2016.0) T 8400 -

Dimensions in mim
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3. EREH: FUEFERCEDT) €

dimensions  [02-30000]; lovzefwa“
internalField uniform 14.855; type °p s.ilonWallFunction;
value uniform 14.855;
boundaryField ;
{ frontAndBack
inlet {
{ type empty;
type fixedValue; ;
value uniform 14.855; ;
}
outlet
{ ; _.
. Inlei: U7, = 10.0 m/s Outlet: p=10Pa
type zeroGradient; s
} by Ilr
upperWall 50.8 S e S LT R e o) 1=
[
type epsilonWallFunction;
value uniform 14.855; = - P =
! .6 2016.0) 54.00

Dirensions in mim
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3. EREFH: BRER(ZD2) ¢

upperWall

{

dimensions [02-30000]; type epsilonWallFunction;
value uniform 14.855;

internalField uniform 14.855; }

lowerWall
boundaryField {
{ type epsilonWallFunction;

inlet value uniform 14.855;

{ b
type turbulentMixinglLengthDissipationRatelnlet; frontAndBack
mixinglLength 0.007; {
value uniform 1; type empty;

} b

outlet }

{ Inlei: U7, = 10.0 m/s Outlet: p=10Pa
type inletOutlet; s |
inletValue uniform 14.855; ¥, e
value uniform 14.855; 5.8 - 3

}

T o6 2006.0) -". 54.0 -

Dirensions in mim

2011.4.16 22/107



F—CAE E3[E##EL EEHEtEZE 72—
3. BRFH: HEEECEDT) w

dimensions [0 0-1 0000 ];

lowerWall
internalField uniform 440.2; { WallFunct
type omegaWallFunction;
boundaryField \ value uniform 440.2;
{ inlet f%rontAndBack
{
type fixedValue; type empty;
value uniform 440.2; b
} b
outlet
{ .
type zeroGradient; Inlet: I7, = 100 m/s Outlet: p=0Pa
"'."-I'
upperWall — :
{ »
type omegaWallFunction;
value uniform 440.2; = - — -
! .6 2016.0) §4.00

Dirensions in mim
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3. BERFH: HEERE(ED2) w

dimensions [00-10000 ]; uplgefWaﬂ
internalField uniform 440.2; type 0m§gaWallFunction;
value uniform 440.2;
boundaryField ;
g lowerWall
inlet { :
{ type omegaWallFunction;
type turbulentMixingLengthFrequencylnlet; value uniform 440.2;
mixingLength 0.007; b
k k; // turbulent k field frontAndBack
value uniform 440.2; {
} type empty;
outlet }
{ t
type inletOutlet; [nlet: U, = 10.0 m/s Outlet: p = 0 P
inletValue uniform 440.2; 4 |
value uniform 440.2; [ by
} T g ST e S SRRl S RIS I i SRS ar
T 206 206,00 o 8400 -

Dimensions in mim
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4 . 5!;&1@ Z # — A stchemes ( 1 ) laplacianSchemes

{
default none;
c{ldtSchemes laplacian(nuEff,U) Gauss linear corrected;
. laplacian((1]A(U)),p) Gauss linear corrected;
default steadyState; laplacian(DKEff,k) Gauss linear corrected;
} laplacian(DepsilonEff,epsilon) Gauss linear corrected;
dSch laplacian(DREff,R) Gauss linear corrected;
gzrra chemes laplacian(DnuTildaEff,nuTilda) Gauss linear corrected;
default Gauss linear; j
grad(p) Gauss linear; . lationSch
grad(U) Gauss linear; 1{nterpo ationschemes
; default linear;
interpolate(U) linear;
q
{ h

default none;
, h
div(phi,k)  Gauss upwind;

default ted;
div(phi,epsilon) Gauss upwind; \ efau corrected,
div(phi,R)  Gauss upwind;
div(R) Gauss linear; '

D) ﬂ R d
div(phi,nuTilda) Gauss upwind,; {ux equire
\ div((nuEff*dev(grad(U).T()))) Gauss linear; default no:
p ;
}
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4 HIEAXX—L fvSchemes(2)

ddtSchemes laplacianSchemes
{ {
default steadyState; default Gauss linear corrected;
} /I default Gauss linear limited 0.5;
// default Gauss linear limited 0.333;
gradSchemes }
{
default Gauss linear; interpolationSchemes
grad(p) Gauss linear; {
grad(U) Gauss linear; default linear;
} interpolate(U) linear;
|
{ - snGradSchemes
default none; {

div(phi,U)  Gauss linear; default corrected;
div(phi,k)  Gauss linear; }

div(phi,epsilon) Gauss linear;

div(phi,omega) Gauss linear; fluxRequired
div((nuEff*dev(grad(U).T()))) Gauss linear; {

div(phi,R)  Gauss linear; default no;
div(R) Gauss linear; p;
div(phi,nuTilda) Gauss linear; }
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4 HIEAXX—L fvSchemes(3)

ddtSchemes
{

default steadyState;

}

gradSchemes

{
default Gauss linear;
grad(p) Gauss linear;
grad(U) Gauss linear;

}
{ -
default none;

div(phi,U)  Gauss limitedLinearV 1;
div(phi,k)  Gauss limitedLinear 1;
div(phi,epsilon) Gauss limitedLinear 1;

div(phi,omega) Gauss limitedLinear 1;
div((nuEff*dev(grad(U).T()))) Gauss linear;
div(phi,R)  Gauss limitedLinear 1;
div(R) Gauss limitedLinear 1;
div(phi,nuTilda) Gauss limitedLinear 1;

2011.4.16

laplacianSchemes
{
default Gauss linear corrected;
// default Gauss linear limited 0.5;
// default Gauss linear limited 0.333;
}
interpolationSchemes
{
default linear;
interpolate(U) linear;
}
snGradSchemes
{
default corrected;
}
fluxRequired
{
default no;
p;
}
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5. f2iEET7I)ILOY) X L#IE fvSolution (1)

solvers

{
p

{
solver PCG;

preconditioner DIC;
tolerance 1e-06;
relTol 0.01;

}

U

{
solver PBiCG;

preconditioner DILU;

tolerance 1e-05;
relTol 0.1;

}
k
{
solver PBiCG;

preconditioner DILU;

tolerance 1e-05;
relTol 0.1;

}

2011.4.16

epsilon

{
solver PBiCG;

preconditioner DILU;

tolerance 1e-05;
relTol 0.1;

}

R

{
solver PBiCG;

preconditioner DILU;

tolerance 1e-05;
relTol 0.1;

}

nuTilda

{
solver PBiCG;

preconditioner DILU;

tolerance 1e-05;
relTol 0.1;

b
b

JE 224 3
WBEHLEEFE 52—

SIMPLE
{

nNonOrthogonalCorrectors 0;
}
relaxationFactors
{

p 0.3;

U 0.7,

k 0.7;

epsilon 0.7;

R 0.7,

nuTilda 0.7;
}

Simple;ETlIplUDZEFZRMEET
E1IDRBESLLMERICEHEZIN?

AF G FESHEVEE

FRTE (X, incompressible/simpleFoam/pitzDaily/system% ¥l Fi
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5. k7 ILaY) X L#|E fvSolution (2)

solvers

SIMPLE
{ {

I«;‘) nNonOrthogonalCorrectors 0;
solver GAMG; ;
tolerance le-7; .
relTol 0.1; EelaxatlonFactors
smoother GaussSeidel; 0.3:
nPreSweeps  0; % O 7’
nPostSweeps  2; K 0 '7,’
cacheAgglomeration on; cosilon '0’7.
agglomerator  faceAreaPair; Rp 0 7'. ’
nCellsInCoarsestLevel 10; nuTilda ' 0’ 7.
mergeLevels  1; | o

}5

"(Ulk|epsilon|omega|R|nuTilda)"

{
solver smoothSolver;
smoother GaussSeidel; . Feys . sle o o
cloance 1o GAMG: LA AIFHIRE<ILFI vk
relTo A

nSweeps 1 smoothSolver: A Ls—H&{FE->1= )L/

R (X, incompressible/simpleFoam/motorBike/systemZx SR L—& £ &
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6. STEEZRTE Upk(FD1), € (FD1), w(FDI)

No | RANS E7 )L | FR§(2000) | fvSchemes(U.k € ,w) fvSolution FEFN1% Fp,U k.epsolin,omega
1 147.7|upwind PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
2 124.22|linear PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
3 148.01|TVD PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
4 88.9|upwind 0.3,0.7,0.7,0.7,0.7
5 linear 0.3,0.7,0.7,0.7,0.7
6 88.98|TVD 0.3,0.7,0.7,0.7,0.7
7|kOmegaSST 125.94|upwind PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
8|kOmegaSST linear PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
9|kOmegaSST TVD PCG,PBiCG 0.3,0.7,0.7,0.7,0.7

10|kOmegaSST 95.93|upwind 0.3,0.7,0.7,0.7,0.7
11{kOmegaSST 92.12|linear 0.3,0.7,0.7,0.7,0.7
12[kOmegaSST 96.57{TVD 0.3,0.7,0.7,0.7,0.7
13|realizableKE 215.45|upwind PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
14 |realizableKE 149.87|linear PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
15|realizableKE 163| TVD PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
16|realizableKE 93.87|upwind 0.3,0.7,0.7,0.7,0.7
17|realizableKE 84.85]linear 0.3,0.7,0.7,0.7,0.7
18|realizableKE 93.19|{TVD 0.3,0.7,0.7,0.7,0.7
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6. STEEZRTE Upk(FMD2), € (FM2), w(FD2)

No | RANS T JL | BR§(2000) | fvSchemesUk, £, w) fvSolution #EFN1%%p,U k epsolin,omega
19 148.29 upwind PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
20 123.6|linear PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
21 148.76[TVD PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
22 89.27|upwind 0.3,0.7,0.7,0.7,0.7
23 linear 0.3,0.7,0.7,0.7,0.7
24 90.68| TVD 0.3,0.7,0.7,0.7,0.7
25|kOmegaSST 133.05|upwind PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
26|kOmegaSST linear PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
271kOmegaSST TVD PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
28(kOmegaSST 97.18|upwind 0.3,0.7,0.7,0.7,0.7
291kOmegaSST 88.45|linear 0.3,0.7,0.7,0.7,0.7
30/kOmegaSST 93.93|{TVD 0.3,0.7,0.7,0.7,0.7
31|realizableKE 162.85|upwind PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
32|realizableKE 148.41|linear PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
33|realizableKE 167.7({TVD PCG,PBiCG 0.3,0.7,0.7,0.7,0.7
34 |realizableKE 94.48|upwind 0.3,0.7,0.7,0.7,0.7
35]|realizableKE 83.09|linear 0.3,0.7,0.7,0.7,0.7
36|realizableKE 93.04{TVD 0.3,0.7,0.7,0.7,0.7
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7. y+0)§iﬁ:ﬁ

yHE30~1001 YN BLVEEHNSA, SEIDEGTETIEE
O TNSEDMNFVILTHSB

upperWall lowerWall

y+max y+average | y+ min y+max y+average

14.790 10.189 0.722 26.163 15.685

2 15.161 10.249 0.916 28.206 16.934
3 15.027 10.224 0.644 26.179 15.731
4 14.790 10.189 0.722 26.165 15.689
5 —_ —_ —_ —_ —_
6 15.027 10.224 0.644 26.179 15.730
7|kOmegaSST 0.449 12.212 5.205 0.485 11.628 7.230
8|kOmegaSST - - - - - -
91kOmegaSST - - - - - -
10[{kOmegaSST 2.187 12.165 7.911 0.026 20.259 11.827
11[kOmegaSST 1.605 12.332 7.900 0.003 20.150 11.511
12|kOmegaSST 1.640 12.234 7.847 0.001 20.050 11.470
13|realizableKE 5.135 14.378 9.895 0.144 23.657 12.432
14|realizableKE 4.955 14.555 9.881 0.468 27.390 14.102
15]|realizableKE 4.982 14.431 9.874 0.121 23.797 12.531
16| realizableKE 5.135 14.378 9.895 0.144 23.657 12.429
17| realizableKE 3.256 14.555 9.740 0.371 28.535 15.386
18| realizableKE 3.067 14.431 9.554 0.171 33.934 16.492
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7. y+@) 2% o]

upperWall lowerWall
RANS £T /)L | y+ min y+max y+average | y+ min y+max y+average
5.602 14.790 10.189 0.722 26.163 15.685
5.334 15.161 10.249 0.916 28.206 16.934

9.527 15.027 10.224 0.644 26.179 15.731
5.602 14.790 10.189 0.722 26.165 15.689

9.527 15.027 10.224 0.644 26.179 15.730

25|kOmegaSST 0.449 12.212 5.205 0.485 11.628 7.230
26|kOmegaSST - - - - - -
27|kOmegaSST - - - - -
28|kOmegaSST 2.187 12.165 7.911 0.026 20.259 11.827
29/kOmegaSST 1.605 12.332 7.900 0.003 20.150 11.511
30{kOmegaSST 1.640 12.234 7.847 0.001 20.050 11.470
31|realizableKE 5.135 14.378 9.895 0.144 23.657 12.432
32|realizableKE 4.955 14.555 9.881 0.468 27.390 14.102
33|realizableKE 4.982 14.431 9.874 0.121 23.797 12.531
34|realizableKE 5.135 14.378 9.895 0.144 23.657 12.429
35|realizableKE 3.256 14.555 9.740 0.371 28.535 15.386
36|realizableKE 3.067 14.431 9.554 0.171 33.934 16.492

SEIOEHITHENTELDM, HESHEIY/PNSL B
A /:L’E*H(L’C%Eb\h\ ?

J1
\S
-

||In
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8. At RIERDLLE

Nol kEpsﬂon upwmd PCG PBi1CG

e —
 — 7—’—‘_—_&'—-—.__

U Magnitude

Residuals

1 T T T T T T T T T
ly —
[
epsilon
0.1 P 1
1

hs
0,01 p

0,001 F

0,0001

1e-05

1e-0E

1e-07

0 200 400 E00 800 1000 1200 1400 1600 1800 200
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Cumulative

Continuity
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Cumulative
Global
0 0
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8. §t HAERD L S
No2 kEpsilon,linear,PCG PBi1CG BRARFELTRLY

0,01

0,001 f

0,0001

N N N N ) N N s N -0.05 . L L : ) ) ) L L
200 400 E00 800 1000 1200 1400 1600 1800 2000 0 200 400 BOO 800 1000 1200 1400 1600 1800 2000

-0,04
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8. ATHERDLER
No3 kEpsﬂon TVD ,PCG PB1CG

0.04 T ' . r r . r — 0,008

0.1 0,03 {1 0.006
1 0,004
0,02 i
0,01
4 0,002
0,01 4
E e L
0,001 p b T
3 ¢ - 5
E; {-0.002 @
(]
0,0001 F 0,01 .
1 -0.004
0,02 -
4 -0.006
1e-05 p
0,03 4 -0,008
le-06 . . » » n n - . ! " " M " A M " A M
200 400 BOO 800 1000 1200 1400 1600 1800 2000 -0.04 -0,01
0 200 400 BOO 800 1000 1200 1400 1600 1800 2000
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8.

STERER D

No4 kEpsilon, upwmd GAMG smoothSolver

—
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8. I EMRRDLEE
No5 kEpsilon,linear, GAMG smoothSolver

#0 Foam::error::printStack(Foam::Ostreamé&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-

1.7 x/1ib/linux64GcecDPOpt/libOpenFOAM.so0"

#1 Foam::sigFpe::sigFpeHandler(int) in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GceDPOpt/libOpenFOAM.so0"

#2 1in "/lib/libc.so.6"

#3 Foam::PCG::solve(Foam::Field<double>&, Foam::Field<double> const&, unsigned char) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so"

#4 Foam::GAMGSolver::solveCoarsestLevel(Foam::Field<double>&, Foam::Field<double> const&) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so"

#5 Foam::GAMGSolver::Vcycle(Foam::PtrList<Foam::lduMatrix::smoother> const&, Foam::Field<double>&,
Foam::Field<double> const&, Foam::Field<double>&, Foam::Field<double>&, Foam::Field<double>&,
Foam::PtrList<Foam::Field<double> >&, Foam::PtrList<Foam::Field<double> >&, unsigned char) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so0"
#6 Foam::GAMGSolver::solve(Foam::Field<double>&, Foam::Field<double> const&, unsigned char) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so"
#7 Foam::fvMatrix<double>::solve(Foam::dictionary const&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7 x/1ib/linux64GcecDPOpt/libfiniteVolume.so"
#8

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GcecDPOpt/simpleFoam"”
#9 _ libc start main in "/lib/libc.s0.6"
#10

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GeecDPOpt/simpleFoam"”

Floating point exception
RANRIGHMYFEEA,
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8. I EMRRDLEE
No5 kEpsilon,linear, GAMG smoothSolver

Time = 1030

smoothSolver: Solving for Ux, Initial residual = 0.764566, Final residual = 0.0397834, No Iterations 3
smoothSolver: Solving for Uy, Initial residual = 0.209879, Final residual = 0.0148312, No Iterations 4
GAMG: Solving for p, Initial residual = 1, Final residual = 0.0392114, No Iterations 3

time step continuity errors : sum local = 1.31161e+43, global = -1.22957e+42, cumulative = -
1.22957e+42

smoothSolver: Solving for epsilon, Initial residual = 1, Final residual = 0.0862734, No Iterations 4
bounding epsilon, min: -3.38166e+70 max: 1.92608e+73 average: 1.61417¢+69

smoothSolver: Solving for k, Initial residual = 1, Final residual = 0.041405, No Iterations 3

bounding k, min: -6.30268e+57 max: 5.32925¢+58 average: 6.00644e+55

ExecutionTime = 41.42 s ClockTime =42 s
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8. ATHERDLER
Nob6 kEpsﬂon TVD ,GAMG smoothSolver
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8. AT EMRDLLR
No7 kOmegaSST upwind,PCG PB1CG

IRERMEHLLY
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8. At RIERDLLE
No8 kOmegaSST,linear,PCG PB1CG

#0 Foam::error::printStack(Foam::Ostreamé&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-

1.7 x/1ib/linux64GcecDPOpt/libOpenFOAM.so0"

#1 Foam::sigFpe::sigFpeHandler(int) in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GceDPOpt/libOpenFOAM.so0"

#2 1in "/lib/libc.so.6"

#3 Foam::PBiCG::solve(Foam::Field<double>&, Foam::Field<double> const&, unsigned char) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so"

#4 Foam::fvMatrix<double>::solve(Foam::dictionary const&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-

1.7 x/1ib/linux64GcecDPOpt/libfiniteVolume.so"

#5 Foam::lduMatrix::solverPerformance Foam::solve<double>(Foam::tmp<Foam::fvMatrix<double> > const&) in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GcecDPOpt/libincompressibleR ASModels.so"

#6 Foam::incompressible::RASModels::kOmegaSST::correct() in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GcecDPOpt/libincompressibleRASModels.so"

#7

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GccDPOpt/simpleFoam"

#8 _ libc_start main in "/lib/libc.so0.6"

#9

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GccDPOpt/simpleFoam"

Floating point exception
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8. At RIERDLLE
No8 kOmegaSST,linear,PCG PB1CG

Time = 13
DILUPBICG: Solving for Ux, Initial residual = 0.0882911, Final residual = 0.00176956, No Iterations 1

DILUPBICG: Solving for Uy, Initial residual = 0.0589643, Final residual = 9.40842¢-05, No Iterations 2
DICPCG: Solving for p, Initial residual = 0.293575, Final residual = 0.00284045, No Iterations 141

time step continuity errors : sum local = 1.02058, global = 0.0136782, cumulative = 0.236392
DILUPBICG: Solving for omega, Initial residual = 1, Final residual = 4.15499¢-18, No Iterations 1
bounding omega, min: -8.83428e+108 max: 2.08912e+109 average: 1.05743e+105

DILUPBICG: Solving for k, Initial residual = 0.00493906, Final residual = 1.18318e-22, No Iterations 1
bounding k, min: -0.218238 max: 3.12828 average: 0.0177913

ExecutionTime =2.19 s ClockTime=2s
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8. At RIERDLLE
No9 kOmegaSST, TVD,PCG PBi1CG

#0 Foam::error::printStack(Foam::Ostream&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GceDPOpt/libOpenFOAM.so0"

#1 Foam::sigFpe::sigFpeHandler(int) in "/home/sakuramaru/OpenFOAM/OpenFOAM-

1.7 .x/1ib/linux64GceDPOpt/libOpenFOAM.so0"

#2 1in "/lib/libc.so.6"

#3 Foam::LimitedScheme<double, Foam::limitedLinearLimiter<Foam::NVDTVD>,
Foam::limitFuncs::magSqr>::limiter(Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh> const&) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/lib/linux64GccDPOpt/libfiniteVolume.so"

#4 Foam::limitedSurfacelnterpolationScheme<double>::weights(Foam::GeometricField<double, Foam::fvPatchField,
Foam::volMesh> const&) const in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7 x/1ib/linux64GccDPOpt/libfiniteVolume.so"
#5 Foam::fv::gaussConvectionScheme<double>::fvmDiv(Foam::GeometricField<double, Foam::fvsPatchField,
Foam::surfaceMesh> const&, Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh>&) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GcecDPOpt/libfiniteVolume.so"

#6 Foam::tmp<Foam::fvMatrix<double> > Foam::fvm::div<double>(Foam::GeometricField<double, Foam::fvsPatchField,
Foam::surfaceMesh> const&, Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh>&, Foam::word const&) in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/lib/linux64GcecDPOpt/libincompressibleR ASModels.so"

#7 Foam::tmp<Foam::fvMatrix<double> > Foam::fvm::div<double>(Foam::GeometricField<double, Foam::fvsPatchField,
Foam::surfaceMesh> const&, Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh>&) in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GcecDPOpt/libincompressibleR ASModels.so"

#8 Foam::incompressible::RASModels::kOmegaSST::correct() in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GcecDPOpt/libincompressibleRASModels.so"

#9

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GeecDPOpt/simpleFoam”

#10 _ libc start main in "/lib/libc.s0.6"

#11

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7 .x/applications/bin/linux64GccDPOpt/simpleFoam"

Floatin pomt exceptlon

2011. 44/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—

8. At RIERDLLE
No9 kOmegaSST, TVD,PCG PBi1CG

Time =3
DILUPBICG: Solving for Ux, Initial residual = 0.532708, Final residual = 0.033915, No Iterations 1

DILUPBICG: Solving for Uy, Initial residual = 0.195258, Final residual = 0.0083128, No Iterations 1
DICPCG: Solving for p, Initial residual = 0.158018, Final residual = 0.00147366, No Iterations 141
time step continuity errors : sum local =2.20071, global = 0.0175231, cumulative = 0.0482703
DILUPBICG: Solving for omega, Initial residual = 1, Final residual = 0.0634549, No Iterations 26
bounding omega, min: -1.61642e+19 max: 1.62096e+21 average: 2.09599¢+19

DILUPBICG: Solving for k, Initial residual = 0.933999, Final residual = 7.4627¢e-17, No Iterations 1

ExecutionTime = 0.53 s ClockTime=1 s
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8. ATHERDLER
Nol0 kOmegaSST,upwind, GAMG smoothSolver
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8. ATEREDLLER
Noll kOmegaSST,linear, GAMG smoothSolver
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8. AT EMRDLLR
Nol2 kOmegaSST, TVD,GAMG smoothSolver
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8. AT EMRDLLR
Nol3 reahzableKE upwmd PCG PBi1CG
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8. AT AR DR
Nol4 realizableKE,linear,PCG PB1CG
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8. ATERFBEDLLE
Nol5 reahzableKE TVD ,PCG PBi1CG
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8. ATHERDLER
Nol6 reahzableKE upwmd GAMG smoothSolver
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8. ATERFBEDLLE
Nol7 reahzableKE linear, GAMG smoothSolver
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8. ATERFBEDLLE
Nol& reahzableKE TVD GAMG smoothSolver
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8. ATERFBEDLLE
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8. AT EMRDLLR
No2l1 kEpsilon,TVD,PCG PBi1CG
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8. AT EMRDLLR
No22 kEpsﬂon upwmd GAMG smoothSolver
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8. ATHERDLER
No23 kEpsilon,linear, GAMG smoothSolver

#0 Foam::error::printStack(Foam::Ostreamé&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-

1.7 x/1ib/linux64GcecDPOpt/libOpenFOAM.so0"

#1 Foam::sigFpe::sigFpeHandler(int) in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GceDPOpt/libOpenFOAM.so0"

#2 1in "/lib/libc.so.6"

#3 Foam::PCG::solve(Foam::Field<double>&, Foam::Field<double> const&, unsigned char) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so"

#4 Foam::GAMGSolver::solveCoarsestLevel(Foam::Field<double>&, Foam::Field<double> const&) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so"

#5 Foam::GAMGSolver::Vcycle(Foam::PtrList<Foam::lduMatrix::smoother> const&, Foam::Field<double>&,
Foam::Field<double> const&, Foam::Field<double>&, Foam::Field<double>&, Foam::Field<double>&,
Foam::PtrList<Foam::Field<double> >&, Foam::PtrList<Foam::Field<double> >&, unsigned char) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so0"

#6 Foam::GAMGSolver::solve(Foam::Field<double>&, Foam::Field<double> const&, unsigned char) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so"

#7 Foam::fvMatrix<double>::solve(Foam::dictionary const&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7 x/1ib/linux64GcecDPOpt/libfiniteVolume.so"

#8

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GcecDPOpt/simpleFoam"”

#9 _ libc start main in "/lib/libc.s0.6"

#10

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GeecDPOpt/simpleFoam"”
Floating point exception
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8. I EMRRDLEE
No23 kEpsilon,linear, GAMG smoothSolver

Time = 1030

smoothSolver: Solving for Ux, Initial residual = 0.764566, Final residual = 0.0397834, No Iterations 3
smoothSolver: Solving for Uy, Initial residual = 0.209879, Final residual = 0.0148312, No Iterations 4
GAMG: Solving for p, Initial residual = 1, Final residual = 0.0392114, No Iterations 3

time step continuity errors : sum local = 1.31161e+43, global = -1.22957e+42, cumulative = -
1.22957e+42

smoothSolver: Solving for epsilon, Initial residual = 1, Final residual = 0.0862734, No Iterations 4
bounding epsilon, min: -3.38166e+70 max: 1.92608e+73 average: 1.61417¢+69

smoothSolver: Solving for k, Initial residual = 1, Final residual = 0.041405, No Iterations 3

bounding k, min: -6.30268e+57 max: 5.32925¢+58 average: 6.00644e+55

ExecutionTime = 40.78 s ClockTime =40 s
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8. ATEREDLLER
No24 KkEp ilon,TVD,GAMG smoothSolver
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8. AT EMRDLLR
No25 kOmegaSST upwind,PCG PB1CG
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8. AT EMRDLLR
No26 kOmgaSST,linear, PCG PBi1CG

#0 Foam::error::printStack(Foam::Ostreamé&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-

1.7 x/1ib/linux64GcecDPOpt/libOpenFOAM.so0"

#1 Foam::sigFpe::sigFpeHandler(int) in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GceDPOpt/libOpenFOAM.so0"

#2 1in "/lib/libc.so.6"

#3 Foam::PBiCG::solve(Foam::Field<double>&, Foam::Field<double> const&, unsigned char) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GccDPOpt/libOpenFOAM.so"

#4 Foam::fvMatrix<double>::solve(Foam::dictionary const&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-

1.7 x/1ib/linux64GcecDPOpt/libfiniteVolume.so"

#5 Foam::lduMatrix::solverPerformance Foam::solve<double>(Foam::tmp<Foam::fvMatrix<double> > const&) in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GcecDPOpt/libincompressibleR ASModels.so"

#6 Foam::incompressible::RASModels::kOmegaSST::correct() in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GcecDPOpt/libincompressibleRASModels.so"

#7

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GccDPOpt/simpleFoam"

#8 _ libc_start main in "/lib/libc.so0.6"

#9

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GccDPOpt/simpleFoam"

Floating point exception
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8. I EMRRDLEE
No26 kOmgaSST,linear, PCG PBiCG

Time = 13

DILUPBICG: Solving for Ux, Initial residual = 0.0882911, Final residual = 0.00176956, No Iterations 1
DILUPBICG: Solving for Uy, Initial residual = 0.0589643, Final residual = 9.40842¢-05, No Iterations
2

DICPCG: Solving for p, Initial residual = 0.293575, Final residual = 0.00284045, No Iterations 141
time step continuity errors : sum local = 1.02058, global = 0.0136782, cumulative = 0.236392
DILUPBICG: Solving for omega, Initial residual = 1, Final residual = 4.15499¢-18, No Iterations 1
bounding omega, min: -8.83428e+108 max: 2.08912¢+109 average: 1.05743e+105

DILUPBICG: Solving for k, Initial residual = 0.00493906, Final residual = 1.18318e-22, No Iterations 1
bounding k, min: -0.218238 max: 3.12828 average: 0.0177913

ExecutionTime = 2.25 s ClockTime =2 s
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8. AT EMRDLLR
No27 kOmgaSST, TVD, PCG PBiCG

#0 Foam::error::printStack(Foam::Ostreamé&) in "/home/sakuramaru/OpenFOAM/OpenFOAM-

1.7 x/1ib/linux64GcecDPOpt/libOpenFOAM.so0"

#1 Foam::sigFpe::sigFpeHandler(int) in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GceDPOpt/libOpenFOAM.so0"

#2 1in "/lib/libc.so.6"

#3 Foam::LimitedScheme<double, Foam::limitedLinearLimiter<Foam::NVDTVD>,
Foam::limitFuncs::magSqr>::limiter(Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh> const&) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/lib/linux64GcecDPOpt/libfiniteVolume.so"

#4 Foam::limitedSurfacelnterpolationScheme<double>::weights(Foam::GeometricField<double, Foam::fvPatchField,
Foam::volMesh> const&) const in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7 x/1ib/linux64GccDPOpt/libfiniteVolume.so"
#5 Foam::fv::gaussConvectionScheme<double>::fvmDiv(Foam::GeometricField<double, Foam::fvsPatchField,
Foam::surfaceMesh> const&, Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh>&) const in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GcecDPOpt/libfiniteVolume.so"

#6 Foam::tmp<Foam::fvMatrix<double> > Foam::fvm::div<double>(Foam::GeometricField<double, Foam::fvsPatchField,
Foam::surfaceMesh> const&, Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh>&, Foam::word const&) in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/lib/linux64GcecDPOpt/libincompressibleR ASModels.so"

#7 Foam::tmp<Foam::fvMatrix<double> > Foam::fvm::div<double>(Foam::GeometricField<double, Foam::fvsPatchField,
Foam::surfaceMesh> const&, Foam::GeometricField<double, Foam::fvPatchField, Foam::volMesh>&) in
"/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/1ib/linux64GcecDPOpt/libincompressibleR ASModels.so"

#8 Foam::incompressible::RASModels::kOmegaSST::correct() in "/home/sakuramaru/OpenFOAM/OpenFOAM-
1.7.x/1ib/linux64GcecDPOpt/libincompressibleRASModels.so"

#9

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7 .x/applications/bin/linux64GeecDPOpt/simpleFoam"

#10 _ libc start main in "/lib/libc.s0.6"

#11

in "/home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/applications/bin/linux64GccDPOpt/simpleFoam"

Floatini point exception
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8. At RIERDLLE
No27 kOmgaSST, TVD, PCG PBi1CG

Time =3
DILUPBICG: Solving for Ux, Initial residual = 0.532708, Final residual = 0.033915, No Iterations 1

DILUPBICG: Solving for Uy, Initial residual = 0.195258, Final residual = 0.0083128, No Iterations 1
DICPCG: Solving for p, Initial residual = 0.158018, Final residual = 0.00147366, No Iterations 141
time step continuity errors : sum local =2.20071, global = 0.0175231, cumulative = 0.0482703
DILUPBICG: Solving for omega, Initial residual = 1, Final residual = 0.0634549, No Iterations 26
bounding omega, min: -1.61642e+19 max: 1.62096e+21 average: 2.09599¢+19

DILUPBICG: Solving for k, Initial residual = 0.933999, Final residual = 7.4627¢e-17, No Iterations 1

ExecutionTime = 0.57 s ClockTime=1 s
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8. ATHERDLER
No28 kOmegaS ST upwmd GAMG smoothSolver
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8. ATEREDLLER
No29 kOmegaSST,linear, GAMG smoothSolver
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8. ATEREDLLER
No30 kOmegaSST, TVD,GAMG smoothSolver

'—_ﬁ—-ﬁ

U Magnitude
25 5 7.5

Continuity

Residual . . 6
r Cunulative ——
Global ——
] 5
{4
{3
]2
E 11
- -]
2 g
g 4 0 @
()
11
{-2
1-3
-4
i i ' i i i i i L _5
1e-07 N N M M M M L L N 0 200 400 BOO 800 1000 1200 1400 1600 1800 2000
0 200 400 BOO 800 1000 1200 1400 1600 1800 2000

2011.4.16 69/107



F—TCAE ZE3[E##%L WEEFEEFEE 72—

8. ATEREDLLER
No31 realizableKE,upwind,PCG PBi1CG

U Magnitude

[ 5 | S | /5 | ]|
- 10

Keslduals Continuity

[Zt'nwlatiué
Global

= = i
= =
o1 o

T T
L= L =1
L] =1
(%] [ o%]

o

Global

Cumulative
=4
h : :
f=J
Ee
' ‘\ T
f=1
.
=3
[=3
o

0,0001 p
0.03 0,01
1e-05
0,02 0,008
1e-06 |
0,01 iy 0
1e-07 " " M N L " " N L 0 i A i . L = L 4 = -0,005
0 200 400 500 800 1000 1200 1400 1600 1800 2000 0 200 400 BOO 800 1000 1200 1400 1600 1800 2000

2011.4.16 70/107



F—CAE ZE3[EH#ER
8. FIREFHERDLLER

No32 reahzableKE linear,PCG PBiCG

0 200 400 600 800 1000 1200 1400 1600 1800 200¢

2011.4.16

INER AR FELELY

0
‘-ﬂr e s - — 0
0,05 .
4 -0.05
w 0.1 .
2 -
= d-01 B
E =
3 -0.15 7 4
0,15
-0,2
0,25 0.2
0.3 . \ , \ \ . \ \ \ -0.25

0 200 400 EOO 800 1000 1200 1400 1600 1800 2000

71/107



F—TCAE ZE3[E##%L WEEFEEFEE 72—

8. ATEREDLLER
No33 realizableKE, TVD.,PCG PB1CG

U Magnitude
5 7.5

|""'&"'I‘III

Continuity
1 0.2 T T T T T T T T T 0,025
Cumulative ——
- Global
1 0.02
0.1 f
0,15 ]
4 0,015
0,01
0,01
E
0,001 | = 0,005 5
E =
3
‘L._..-._.,.A\ﬁ-.r,uﬁu,mmw e I 1o
0,0001 F
0,005
4]
1e-05
0,01
1e-08 . . . . . . . . . 0,05 . . . . . . . . . -0,015
0 200 400 BOO 800 1000 1200 1400 1600 1800 2000 0 200 400 BOO 800 1000 1200 1400 1600 1800 2000

2011.4.16 72/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—

8. ATHERDLER
No34 realizableKE,upwind, GAMG smoothSolver

T ——

U Magnitude
2.5 5 7.5

—  —

Continuity
2 T T v T T T v v r 1,5
mulative ——
Global ——
1.5
1
1
4 0.5
0,5
E
B 0 0o &
= —
§ o
(=)
-0,5 b
4-0.5
_1 -
-1
-1.5
13_0? - - y y n " - - 2 A i L L A i L L A 1 5
0 00 400 00 W Q00 00 4 0 0 00 ~ el
2 5 800 L 12 1400 160 180 20 0 200 400 BO0 800 1000 1200 1400 1600 1800 20010

2011.4.16 73/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—

8. ATERFBEDLLE
No35 reahzableKE hnear GAMG smoothSolver

U Magnitude
7.5

25 5
_II | Ll |

Residuals Cont ty
1 T T 2,5
Cumulative ——
Global
0.1 2
0,01 F!
4 1.5
0,001 f
o 1
>
e} =
0,0001 } & 2
L z
S 4 0.5
1e-05
- 0
1le-08 T i
1e-07 1795
18_08 i i i L i i i L i =0, L A A A A ' ' i L _1
0 200 400 BOO 800 1000 1200 1400 1600 16800 2000 0 200 400 BOO 800 1000 1200 1400 1600 1800 2000

2011.4.16 74/107



F—CAE F3[Ef#%L

A

8. At RIERDLLE

No36 reahzableKE TVD ,GAMG smoothSolver

U Magnitude
2.5 [0 ? 75 |
Residuals Continuity
1 T T T 2
Uy —— Cumulative
n‘[ U —— Global
\1 epsilon —— 15
0-1 | e /,_M \*‘\\ E 1 ’
A ! 5
\-'\1\,,._/ \\\ 1
0,01 | \ -
' g\\_’( v N 4y
A \ . 0,5
0,001 — . 4 ®
e = —_
- o 3
, 1, ! E G
0,0001 i 3
2 -0.5
1e-05 et
1 -1
1e-06 0 1.5
1e-07 i M L M M i M M i -1 i i n i i M L i L -2
0 200 400 B00 800 1000 1200 1400 1600 1800 200¢ 0 200 400 BOO 200 1000 1200 1400 1600 1800 2000

2011.4.16

75/107



F—FCAE E3EMHE
8. ATEIGERDLLE

SEORBBTIEIRD L S7EEAFERICEoT=,

WRETEEFEC—

- fVSOlutlon'CPCG PBICGZFEAT=IET, fvSchemes Tlinearld
& G)ELI)IL:ET)I/—C:E) I:I-I_ﬁll:l:ll ;Ef&ll\o §&1E*|5 |$7b\fd~[l\f—-&)tlb\

Hhnsd,

- fvSolution TPCG,PBICGZ1E A 12158 kOmegaSSTTILETE

H 7Y,
ST EEE X, GAMG,smoothSolverHPCG,PBiCG&L Y ZEL ME
mIZH5,
fvSolution PCG,PBIiCG GAMG,smoothSolver
fvSchemes upwind linear TVD upwind linear TVD
kEpsilon | O x O O x O
kOmegaSST X X X O O @)
realizableKE O X O O @) O

2011.4.16

76/107



F—TCAE ZE3[E##%L WEEFEEFEE 72—

9. LEST® E‘l’ % tutorials/incompressible/pisoFoam/les/pitzDaily
RANSHRETILELESZLEERL TH =, ZKIERNEL D,
cH, ESBRZEBINIEIRNEDPS?

U Magnitude

2011.4.16 77/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—

9. LES?@E"’% tutorials/incompressible/pisoFoam/les/pitzDaily
kD RHITREIZL EICRANSOERITHEREREL S, Tt
EO%H

RIS RO 2

2011.4.16

78/107



F—FCAE Z3[EH#%L
O. LESTOiE

WRETEEFEC—

ZNEHITIE, STEREBHARANSRIZEHERTIVEREEIND,

1CUP=1717sec

2MiFITEELTHSE, 1330sec(77%)
AN F|CHELTHBE, 1562sec(91%) HIZELEHT-

Ay A DI

ISME DX LALLM ST,

2011.4.16

79/107



F—CAE E3[E#1# =L BEHEEZE 73—
10. DEXCS 2010ZH# AL/ \YIRTYT RN DIEE

(1) DEXCS2010MDirH EIF

(2) FIREHARILT DERTE

(3) Fa—kJZILIT7ALILDETE
(4) blockMesh® ZE s

(5) constant/RILA T7AIL DiFE
(6) FieldZ# DIRE

(7) 5T &EZE1T

(8 ) #EERANLTH

2011.4.16 80/107



F—CAE E3[E#1# =L BEHEEZE 73—
(1)DEXCS2010MD3is EIF

y IYEXLS LI Ne

FUFX—MILE EAN->TLS

2011.4.16 81/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(2) IR RILE DERTE

2@ DEXCS52010 OpenFOAM

(L | B | Pl

DEXES

T
CS)

b u)
DEX

DE)(S --- Simple, Just Use It, Have Fun! ---
2010/11/18, #A=7CAEE R

2011.4.16 R2/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(2) IR RILE DERTE

8 FHEBRFE7AAYVERRLTESL

#| 4 sisakuramaru

SB(P)

Q #%

) BEELL..
[#] sakuramaru
;B
B 774022
L 7avE—- k..

il OpenFOAM

| ZANS DAERR(L)

Desktop L [ZRILA Z4ERLLT=L =
&, DesktopZ3 T ILD) D9 %

B FHEBRFE7AALVERRLTESL

# | | 4|l sakuramary

5B (P)

Q #s

&) SEEE..
[ sakuramaru
E FAIkeT

B 771022
L 7navE—- k.

2011.4.16

.%ﬁj -
il DEXCS

| ZANS DAERR(L)

v 44X BREEE
2011801 H23H

Desktop EIZF2EILT-

83/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(2) IR RILE DERTE

8 FHARIAALIEBRLTESIV

B (P) #E v ¥4X  BREEE

Q, # [ DEXCS 2011407 N
T T B

[ sakuramaru
E FAIkeT
B 771022
L 7OvE—-E.

D FREFEIALIEIRLTESY

#| |4 sl sskuramaru | EmiDesktop

1B (P) v #4X  BBZEB
Q m%
) BRI 2011&01 H238

& sakuramaru

s ::lJI'\)l/St“O)% AiEAND
% [ElEbackstepE 9 %

2011.4.16 84/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(2) IR RILE DERTE

D HFEMEIAALFERRLTEIN

# 3| a sakuraman | EDesktop

Hf(P) v H4X M ETRH

Q #% _

&) SR =Sl 20011801823
& sakuramaru

B FAoheT

=T ARIE AN, EnterF—Z T

FevemO ) | MO |

2011.4.16 R5/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(2) IR RILE DERTE

D FEARFILLTEBRLTLES Y

| %) sakuramaru | i Desktop | backstep | ZaA S DAL

BFHE)
Q #

(& sakuramaru
Bt

@ S

B Fril-AL
B 7avE—-E..

HEl ¥ HA{X BREEH

FACZEHT

2011.4.16

86/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(2) IR RILE DERTE

BRIV &

{home/ sakuramaru/Desktop/ backstep .. /
lcEEELELE.

RILE DN K-

DE)(S Sipte, Just Use It, Have Funl ---
2010/11/18, F—7>+CAEZ=

2011.4.16 R7/107



F—CAE FE3[Ej#%L
(B)Fa—kr)TZILIT7AILDEETE

D00 REOMFHI2INY:/home/sakuramaru/Desktop/backste

DEXCS

TARIERL DEXCS 3|mpIeFoam

Awirad

Aya2 = — ==

NI D y)b/ﬁ‘ ’EW?‘

ERALE

EIREHT

2011.4.16

Aﬁiéiifiﬁé;ﬁ?ﬁ*i?‘ta:4ﬁ7-

DOO® HEOMFIANY:/home/sakuramaru/Desktop/backste

FrLie W=l AT

GEXCS Salver

FotkiERl | |simpleFoam [———

Awieal .
tutorialCase

Huisa home/sakuramaru/Desktop/ DEXCS/template/dexcs/exe
WW‘— el W (fravia)

iR
constant
L W%
FieldZ&#
R bomBER prengBE, MR
|BiTRTTEET

88/107



F—CAE ZE3[@EfI#%S WREFLEEFE 77—
(B)Fa—kr)TZILIT7AILDKRTE

8 EWLALV tutorials case ZFNYFEBRLTEIN

HBAP) T v 44X BMZER
Q #% i DNS 2010&£08H09H
@ SEMVA. | [ basic 20104088098
@ sakuramaru [ combustion 20104E08B09H
T vl T [l compressible 2010809 806H
El 774 -, i discreteMethods 2010££08 8088
L 7O9—-K.. Wl electromagnetics 20108088098
i financial 2010088098

[l heatTransfer 20105088098

CE' incompressible géjs)bg IJ \yb'g—é 201140 B23H

il 'agrangian 20105088098

[ mesh 20108088098

il multiphase 20105098068

[ stressAnalysis 20104088098

2011.4.16 R9/107



F—CAE ZE3[@EfI#%S WREFLEEFE 77—
(B)Fa—kr)TZILIT7AILDKRTE

2 EMLEV tutorials case 7NV EBRLTEIL

=P AE v YAX BREEH
Q B il MRFSimpleFoam 2010408809H
& ®iEMV . | [l SRFPimpleFoam 20114018238
[@ sakuramaru | | boundaryFoam 20104088098
e lTr il channelFoam 2010£088098
B 774+, | i icoFoam 20105088098
L] 7owt—-E.. il nonNewtonianicoFoam 20104088098
il pimpleDyMFoam 20105088098
il pimpleFoam 2010£098068
[ pisoFoam 20105088098
il porousSimpleFoam 20104088096
[ shallowWaterFoarm 20104088098 |
9“7‘)[/7” “Jb-d—%) 20104085098 |
[l simpleSRFFoam 20105088098
il simpleWindFoam 20104088098

2011.4.16 90/107



F—CAE ZE3[@EfI#%S WREFLEEFE 77—
(B)Fa—KJTILIT7SLILDETE

8 EWLEWV tutorials case ZALYVEBRLTIEIL

# | |4 | OpenFOAM | OpenFOAM-1.7 ,JLl.wtnxiala.J[_.i.nmmpmihl.e:,J[zﬂmg;aEnam,:,!

AP E ¥
Q%% i airFoil2D
@ BiEMVL. [ motorBike . . .
T pitzDailyZxJ > 01) w09 %
T Pz AN yEXptinlet
o YL PpenfCAN | penlOfeTTe | anonse | econgeesise almplaFoam FaEFamEL
W 1.0 ¢ T ARREE
Sanwis | et . . S
: ". J. :PI,I-I.E;“-HI H b 1-‘!-;.11.01:3 pltZD ally b\ g *R é
e e AT a DIIC0 W apiindan ST 102 HOTE .
S NndEBEHNEL

- s> HSERT
2011.4.16 91/107




F—CAE ZE3[@EfI#%S WREFLEEFE 77—
(B)Fa—KJTILIT7SLILDETE

DEXCS Solver

Ak dERL | simpleFoam | —RE
2 tutarialCase
Ariend {home/sakuramaru/OpenFOAM/ OpenFOAM-1.7 x/tutorials
. Aviea

Bt e ; simpleFoam %
BRLE @ S HEsolvers LTRELELL,

constant O I< §¢$ g

| &k
Field&gl
Y || be—#ERE | pachERHE L3
=
[miAETTEET 71— _L\G)[I]EEE < rjx—c¢

o 0 6 ?E-ﬁlﬂ*ﬁ?zlb-ﬁ:..-'home,-"sakuramaru,-’Desktop,-’backstep }'E (75% &pltZDallyb“EQ J:'_.E

1/ =]

D - ShWF-ENERTES

Fobidest | |simpleFoam

KAuiead

tutorialCase

Awia? @nef sakuramaru/ OpenFOAM/OpenFOAM-1.7 x/tutorials/incompressible/simpleFoam/ pitzDailD
wibi— L iR £ER ITE (M Avia)
HEEF Awiea

2011.4.16 92/107



F—CAE ZE3[@EfI#%S WREFLEEFE 77—
(B)Fa—KJTILIT7SLILDETE

DOO® HEOMHIAILY:/home/sakuramaru/Desktop/backstep

AN W= ST
DEXCS Solver
WARSERL |simpleFoam | —kE
275 tutorialCase
Awira2 /home/sakuramaru/ OpenFOAM/OpenFOAM-1.7 x/ tutorials/incompressible/simpleFoam/ pitzDaily

Il i— §R EE (ffiAwia)

smmpm SV

- [ SEFEFT
matE (blockMesl iR

RIS
constant
—
FieldZ&#
| #hEBft | bc—i5EM | patchBTiE . &
|BRiTRITTEET

2011.4.16 93/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—

(3)%:L|~U)L77~r)0)§§i

jnome/saKuramaru/ DesKiop/ DacKkstef

274 Y= ANT

DEXCS Solver

TRl |simpleFoam =

o tutorialCase
Awisa2 /home/sakuramaru/OpenFOAM/ OpenFOAM-1.7.x/tutorials/ incompressible/simpleFoam/ pitzDaily
FER L (BRAwia)

Vibss— ;iR

@ ChangeAllFiles

stEeg U2
R case7 LA HBELTERLET
EiR
R selled | OK %189
. i e |

200 stdout/stderr

Z74IL(F) WEE) FBRN) WET) ~ILFH)

import model ... /home/sakuramaru/Desktop/DEXCS template/dexcs / mode |/ dexcs. blend

gedit . constant/polyMesh/blockMeshDict ... Completed.

F.oe/tutorials/incompressible/simplefoam/pitzDaly /& .

MIBK R A REND

2011.4.16 04/107



F—CAE E3[E##EL EEHEtEZE 72—
(4)blockMesh® E s

D00 BEOMWIANY:/home/sakuramaru/Desktop/backstep

FEAI W= ~ILT

DEXCS Salver

TR VERy | simpleFoam | —RE

G tutorialCase

Awiing /home/sakuramaru/OpenFOAM/OpenFOAM-1.7.x/ tutorials/incompressible/simpleFoam/ pitzDaily
I t— R £EH ZE (fgpAvia)

L (e

_—— B5tE (blockMesh)
2 O @ stdout/stderr
constant
- yo [JL{F) (E) F+R(V) %
BitEZzHT
FieldZ=#
HHA{E | bc—iEEES ,,patch-‘&lﬁiﬁ'

BiTRTTEEY

p/exe

gFpe : Enabling floating point E: ion trapping (FOAM SIGFPE)

FEFE R ER TR AT ET R R R TR E R AT AT R R E T A E

Lreate time

2011.4.16 05/107




F—CAE E3[EB#L BEHEEFE 27—
(5)constant’RILF 7714 IL DFRE

DEXCS Solver

FedR#ERL | simpleFoam [———

tutorialCase
Awisa2 /home/sakuramaru/OpenFOAM/ OpenFOAM-1.7 x/tutorials/incompressible/ simpleFoam/ pitzDaily

Ylst— iR SIHR B (fRAvia)
stEmm 17

HEatE(blockMesh) WiR

WY

constant

FRPERE | simpleFoam | =kE

e tutarialCase

Ayt /home/sakuramaru/OpenFOAM/OpenFOAM-1.7 x/tutorials/inc

UL ss— iR
o 2 EditAllBC

stamg T

R B constant/* EiRELET
OKZHg
- 1w b

2011.4.16 96/107



F—CAE E3[EB#L BEHEEFE 27—
(5)constant’RILF 7714 IL DFRE

2 @ @ RASProperties {',-'Desktcrp backstep exe/constant) - gedit

FrilF) \EE) ETRN) BREGS) L(T) FHRaAk(D) ~ILFH)
Al FEE T : :
Lo b v RF & ' Q %
RASProperties 3 transportProperties 3
=== mm e R x4
EEEEEEERE |
¥¥ / F iald | OpenF0AM: The Open Source CFD Toolbox [
| ¥% /0 peration | Version: 1.7.1 |
| ¥%. ./ A nd Web: www. DpanFOAM, com [
¥y, M anipulation |
2 e * )
FoamFile
{
version 2.0;
format ascii;
class dictionary:
location "constant™;

gedltb{:'LEJ:b\L) T7AIDA—ToENbB

o] (I e[ L Z B LG
ZF_J:O) X ZHL CTeeditZi® T35

2011.4.16 97/107



F—CAE ZE3[@EfI#%S WREFLEEFE 77—
(6)FieldE#DHRE

8O0 HREORHIANY:/home/sakuramaru/Desktop/backstep

DEXCS Solver
FARER | simpleFoam | —iE
e tutorialCase
Awisa2 /home/sakuramaru/OpenFOAM/ OpenFOAM-1.7 x/ tutorials/ incompressible/simpleFoam/ pitzDaily
Y ed i — i#iR 2R | EE(fRAva)
L .
BRLE
Bt ¥ (blockMesh) iR
constant
L MR
FieldZ &)

| #sE | be—iaZiR || patch &G

. D maExmT
& | EHEL

e s

£ EditAllIBC

0/* constant/ palyMesh/boundary Z8RELET

2011.4.16 08/107



F—CAE

F71I(F) R%E(E)

23 EMHEL
(6)FieldE#DiwRE

DO0OQ U/

Desktop 'bsckstep.« exe/0) - gedit

—JL(T) FFadAkD) ~ILF(H)

R ¥ ux epsilon k ¥ nuTilda #&

. o L L i et = |

Q %

nut ¥ p % boundary 3%

ield OpenFOAM: The Open Source CFD Toolbox ‘

$¥ A
¥¥ i 0 peration Version: 1.7.1 |
w o/ A nd | Web: wow, OpenFDAM. com |
| ¥y / M anipulation | |
o */
FoamFile
{
version 2.8;
format ascii;
class volVectorField;
object u;

}

J/ ® % %% % % % &% %% &%k %% & k&% &%k 5% %% &%

dimensions

internalField

boundaryField
inlet

{

type
value

]

putlet

{
1

type

upperiall

Funa

2011.4.16

[61-10808];

uniform (B B 0);

fixedValue;
uniform (10 0 @);

zerpGradient;

Filvadllalun.

%k & %k & % % x % )/

geditMiLH EHY, T7AILHA—
7/3%%

o] [ XA ERE LAY

ZF_J:O) X ZHL CTeeditZi®T9 5

99/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(7) 5T EZELT

D00 JMEOMFTIAILSY: /home/sakuramaru/Desktop/backstep

2740 Y= AT

DEXCS system/ controlDict,...

R %
Awisal StE A ElclearCase)
Awiral2 — |
‘ . ORI
s = e i

Cone ) SHEEIT DAY LIRS —
ERnE -

il 514+ &l {decomposePar)

wHsES2 | 2%“:?6
.5 e

BiISRTEAT

ETH=E{T(simpleFoam)

|miEiTTEES

2011.4.16 100/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(7) 5T EZELT

£ RunsimpleFoam

simpleFoam £RFLET OK% q:qa —d— & E—I— ﬁ 75§ y‘é} i %)
Cloe Dematsons

= —ETEeE T =T

B NRT ITMRREND

B8 ® Gnuplot
Continuity Residuals
0,14 T r 0,12 1 r
Cunulative Uy ——
Global L
0.12 epzilon
»Le ] p—
0.1 k
.ﬂ 0.1
oLlp i
4 0,08
0,08 i
001 F
o 4 0.06
e —_
R ] g
g =
3 4 0.04
0,001 F
0,04 b E
0,02
0,02 i
0,0001 F
of j°
_0'02 L L 1 L L L L L L _0'02 18_05 L L L 1 1 L 1 1 L
0 100 200 300 400 500 EOG 700 800 300 1000 0 100 200 300 400 500 GO0 o0 800 500 1000
x= 1138,54 y= -0,0322374 y2=  -0,03072 = 102135 y= 0,271833

2011.4.16 101/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(8) f& R AT

DOO BEORWIHILY:/home/sakuramaru/Desktop/backstep

11l

- paraFoam® A =y

Fuzal reconstruct

rouiead |-latestTime II. ﬁiﬁ |

vilbiS— foamlog

B 7 |F‘3an mBunner simnlaEaam lasofile | | T

e ﬁ‘n%@fﬂd)éw Y

_E6
sample

sampleDictiif ESH)

gnuplot

' AT

2011.4.16 102/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—
(8) faRALIH

11l

DEXCS paraFoam

TEARYERR (I - -
#223T econstruct -
Aun2 |-latestTime | .
Yiksi— foamlog
B @ RunParaFoamExe
SHEET |PyFoamRunnm.siraneFoam.IogﬁIe| R
HRME merge_probes paraFoam ER{TLEY
RiT
£

g_nupfo_t

| ek | %67

[RTTEEY

2011.4.16 103/107



F—CAE ZE3[Ef)#E
(8) %‘-‘%Uﬁi

£ MdE P B E el o [

RN ? A D
L L .".}:JJIE---.-@E-lﬁja i:-'i

miselol=

Obgeci Irapsctar 1. ko]

Froers | Bigley| o, |
(S| | oo | | #odee | (7

Fila Mumrsi. [faakuramany, Daskiog: backehep eserane foam || — |

Cann Type ﬁ_chn.l'ur_.l:-d ILll_l_ -

K Crapte collo-pond Glemd dess
ik dmmroonsl urels ez Ay A

104/107

2011.4.16



F—TCAE ZE3[E##%L WEEFEEFEE 72—
(8) faRALIH

BB PuraView 3ED
Bla Ede Hww Lfouces Fikanm  [ooh  eces  Haelp

[ .I_;?. '.]fl' h& LRI O ["iil"b.\ £ _‘ R T S & B

e [ =] (Magritu]r] [Surtce FEsdbEsadiE BFlae a
EQCRDRVQESS

Ppukrs Groaes

Dt Imgpiecioe
Properties | Divplny | information | :
— i Daiwin T

—— -
Film Marew  |'spdoyrama nu Tieshioon, T b repy’ ewey' s fosm | — | [

Cmm Trpa | o C s jr

A Crwatin cwl-iopors TRiered deis

Add dirmarmicnal unis 1o ey names

I_-"_l-l_e:h Regiare &
| st U Magnitude
] bt | 5] A
| upmesAral <
Iever'ied |

frAndSsch ; E
- i b 0.002631

e

2011.4.16 105/107



F—CAE ZE3[@EfI#%S WREFLEEFE 77—
11. &ZE¥

@Dwww.cfd-online.com

@0penFOAM 1—HH A KF1ER Version 1.7.1

@O0penFOAM Programmer’s Guide Version 1.7.1

@F 22 F EOpenFOAMEE M ERABTEE ) —X F1[E-FE4[E]
B®CFD of Air Flow in Hydro Power Generators (Pirooz Moradnia)
©CDAIBERBT 7 hTI— BEmEE ILREMRI—X
@OCDAIBERT 7 hT3— BEimEE CFDEMI—X

2011.4.16 106/107



F—CAE ZE3[Ef#%EL WEEFEEFEE 72—

ZEEHYMNESITIVVET,
TENAREZEALLBEELNLFET,

(NETHEESTWSEA N HEIMBLNER A, IDED=HTEMIZELY)

2011.4.16 107/107



