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➨2ᅇOpenFOAM ຮᙉ for beginner

㸨Ꮫ㝔࡛ࡣLESࡿࡼὶゎᯒ࣐࣮ࢸࡀ(ࠥH17/3)
3D ᕪศἲ 㸯㸮㸮�㸯㸮㸮�㸱㸮㸻㸱㸮Ⅼ⛬ᗘࡢつᶍ (in-house)

㸨CFDࡣᴗົ㛵ಀࠊࡃ࡞㊃୍ࡢ⎔
࣭࣭࣭OpenFOAM/FrontFlow/UPACS/SPHYSICS/FreeCFD

㸨CFDࡣࢳ࣮ࣟࣉࡢᑓࡽ⮬Ꮿ࡛
(intel Core i7 920 , 12GB,  geforce GTS250)(intel Core i7 920 , 12GB,  geforce GTS250)

㸨ᶵᲔᏛィ⟬ຊᏛᢏ⾡⪅ㄆᐃヨ㦂ྜ᱁(H22/2)
ᑓ㛛ࡢᅛయศ㔝࡛ࠊࡃ࡞ࡣ⇕ὶయ(⇞↝ὶ)ྲྀࢆᚓ
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㸯㸬OpenFOAMᐇࡿ࠸࡚ࢀࡉ⇞↝࣭ᛂゎᯒ࡚ࣔ࠸ࡘ࣮ࣝࣗࢪ
(タᐃࡢࣝࣇ⡆༢࡞ゎㄝࠊᶵ⬟ㄝ᫂)

➨2ᅇOpenFOAM ຮᙉ for beginner

( )
1.1 reactingFoam
1.2 dieselFoam
1.3 XiFoam

㸰㸬ୖグࣔࡢ࣮ࣝࣗࢪexample࡚࠸ࡘ

㸱㸬OpenFOAM extension or development  versionࡢ㛵㐃࣮ࣔࣝࣗࢪ⤂㸱㸬OpenFOAM extension or development  versionࡢ㛵㐃࣮ࣔࣝࣗࢪ⤂

㸲㸬OpenFOAM㛵㐃ሗ

ࢆtutorialᚋ࣮ࣝࢺࢫࣥOpenFOAMࠊ࡚ࡋ⪅㇟ᑐࡢ⾲Ⓨࡢᅇ࠾࡞※
ᗄࡘᐇ⾜ࡓࢀࡉ᪉ࢆᑐ㇟ࠋࡍࡲ࠸࡚ࡋࡃゐ࠺࠸࠸↓ࡀࡇࡓࡗ᪉ࡣ
ࠋ࠸ࡉᐜ㉧ୗࡈⅬࡢࡑࠊࡀࢇࡏࡲࢀࡋࡶࡿࡃฟ࡚ࡀ㒊ศ࠸࡞ࡽࢃ
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ணΰྜ/㒊ศணΰྜ⇞↝
࣭࣭࣭①XiFoam(H.Weller ࡢb-Ξࣔࠊࣝࢹᛂ㏿ᗘ↓㝈)
࣭࣭࣭②engineFoam(ࣥࣜࢯ࢞ᶵ㛵⏝ࡣࢫ࣮࣋ࠊࣂࣝࢯXiFoam)࣭࣭࣭②engineFoam(ࣥࣜࢯ࢞ᶵ㛵⏝ࡣࢫ࣮࣋ࠊࣂࣝࢯXiFoam)
ᣑᩓ⇞↝
࣭࣭࣭③reactingFoam(Golovitchev@chalmers㛤ⓎࡢPaSRࣔࣝࢹ)
࣭࣭࣭④rhoReacingFoam(reactingFoamࡢdensity based solver version)
࣭࣭࣭յdieselFoam(ᄇ㟝⇞↝ ⇞↝ᛂࡣPaSRࣔࣝࢹ)
࣭࣭࣭նdieselEngineFoam(ࣝࢮ࣮ࢹᶵ㛵⏝ࣂࣝࢯ)
࣭࣭࣭շfireFoam(ⅆ⅏ゎᯒࠊ㍽ᑕ⪃៖ࠊᛂ㏿ᗘ↓㝈)
ࡢࡑ
࣭࣭࣭ոcoalChemistryFoam(ᅛయ⇞↝ࠊࣂࣝࢯヲ⣽ᮍㄪᰝ)coalChemistryFoam( )
࣭࣭࣭չporousExplicitSourceReactingParcelFoam(ከᏍయ⪃៖)

࣭㞴Ⅼࡶࢀࡎ࠸ࡣ㠀ᐃᖖࡇ࠺࠸ࡔࣂࣝࢯ

࣭EBU/EDMࡢᐃᖖࡽ࡞ࣂࣝࢯSimpleFoamࡽసࡶࡿࢀ?
Ref : AALBORGࣞࢺ࣮࣏C. Andersen , N. E. L. Nielsen

Numerical investigation of a BFR using OpenFOAMࠖࠕ
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1.1 reactingFoam
࣭๓㏙ࡢchalmersᕤ⛉ࡢGolovitchevࡀࡽ㛤ⓎࡓࡋPaSRࣔࣝࢹᦚ㍕࣭๓㏙ࡢchalmersᕤ⛉ࡢGolovitchevࡀࡽ㛤ⓎࡓࡋPaSRࣔࣝࢹᦚ㍕
→ὶ⇞↝㛫ࡣ࣮ࣝࢣࢫΰྜᏛᛂࡢࡽィ⟬࡛ࡢࡿࢀࡉ

eddy disspation / eddy break up㢮ఝࠊࡀࡿ࠸࡚ࡋᛂ㏿ᗘࡣ᭷㝈

࣭Ꮫᛂࡣᖖᚤศ᪉⛬ᘧ࡛ࣂࣝࢯィ⟬ࠊࠎ้ࠎ᭦᪂

࣭ᚲせࡿ࡞タᐃࡣࣝࣇ௨ୗࡢ㏻ࡾ

0

U

constant system

CH4(Ꮫ✀)

U

T

p

Ydefault

k(ὶࣔࣝࢹ)

polyMesh

thermophysicalProperties

turbulentProperties(RAS/LES)

chemistryproperties 

reactions

thermo.compressibleGas

controlDictpolyMeshpolyMesh

fvSolution

fvSchemes
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1.1 reactingFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

①thermophysicalProperties
FoamFile
{
}
// * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * //
thermoType hsPsiMixtureThermo<reactingMixture<gasThermoPhysics>>;

inertSpecie N2;inertSpecie N2;

chemistryReader foamChemistryReader;

foamChemistryFile "$FOAM_CASE/constant/reactions";

foamChemistryThermoFile "$FOAM_CASE/constant/thermo.compressibleGas";
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1.1 reactingFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

★reactingFoam࡛ࡣthermoTypeࡣ௨ୗࢆࢀࡎ࠸ࡢ㑅ᢥ

ከᡂศ࣭Ꮫᛂ᭷
thermoType hsPsiMixtureThermo<reactingMixture<gasThermoPhysics>>;

or
ከᡂศ࣭Ꮫᛂ↓
thermoType hsPsiMixtureThermo<multiComponentMixture<gasThermoPhysics>>;

★άᛶᏛ✀ࡢᣦᐃ→ࡣ࡛ࡇࡇN2ࢆᣦᐃ
InertSpecie N2 ;

★Ꮫ✀/ᛂࠊ⇕≀ᛶࣝࣇධຊ→ Ofᙧᘧ or  chemkinࣝࣇ
chemistryReader  foamChemistryReader ;   // OFࣝࣇࢺࢵ࣐࣮࢛ࣇࡢ

or
chemistryReader  chemkinReader ;   // chemkinᙧᘧࣝࣇࡢㄞࡳ㎸ࡳ
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1.1 reactingFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

★Ꮫ✀/ᛂࡢᣦᐃ
foamChemistryFile "$FOAM_CASE/constant/reactions";

or
CHEMKINFile  "$FOAM_CASE/constant/chem.inp";

ELEMENTS
H   O    C N
END
SPECIE 
C7H16  O2  N2  CO2  H2O

species
(

O2
H2O
CH4
CO2
N2 C7H16  O2  N2  CO2  H2O

END
REACTIONS
C7H16 + 11O2            => 7CO2 + 8H2O        
5.00E+8  0.0   15780.0! 1

FORD / C7H16 0.25 /
FORD / O2  1.5 /

END

N2
);
reactions
(

irreversibleArrheniusReaction
CH4 + 2O2 = CO2 + 2H2O
(5.2e16 0  14906)

);
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1.1 reactingFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

★⇕≀ᛶࢱ࣮ࢹ foamChemistryThermo "thermo.compressibleGas";
or

CHEMKINThermoFile  "therm.dat";
(
O2 O2   1   31.9988

200 5000    1000
3.69758  0.00061352  -1.25884e-07  1.77528e-11  -1.13644e-15  -1233.93  3.18917
3.21294  0.00112749  -5.75615e-07  1.31388e-09  -8.76855e-13  -1005.25  6.03474
1.67212e-06  170.672

H2O H2O 1   18.0153
࣭࣭࣭

cp = R((((a4T + a3)T + a2)T + a1)T + a0R

ୖグࡢࢱ࣮ࢹᴫ␎

Ꮫ✀ ศᏊ㔞
᭱ప ᗘ ᭱㧗 ᗘ ཧ↷ ᗘ≒1000K
janafࡢࣝࣈ࣮ࢸ㧗 ᗘಀᩘa0㹼a4  㧗 ᗘࣆࣝࢱ࢚ࣥ⿵ṇa5 㧗 ᗘࣆࣟࢺ࢚ࣥ⿵ṇa6
janafࡢࣝࣈ࣮ࢸప ᗘಀᩘa0㹼a4  ప ᗘࣆࣝࢱ࢚ࣥ⿵ṇa5 ప ᗘࣆࣟࢺ࢚ࣥ⿵ṇa6
ಀᩘࢻ࣮ࣥࣛࢨࢧ ᗘ ࢻ࣮ࣥࣛࢨࢧ

࣭࣭࣭
) H = RT(((((a4/5T + a3/4)T + a2/3)T + a1/2)T+a0)+a5R

S = R((((a4/4T + a3/3)T + a2/2)T + a1)T + a0RlnT+a6R
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1.1 reactingFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

②chemistryProperties
psiChemistryModel  ODEChemistryModel<gasThermoPhysics>;

chemistry           on;

chemistrySolver     ode;

initialChemicalTimeStep 1e-07;initialChemicalTimeStep 1e-07;

turbulentReaction   on;

Cmix            Cmix [ 0 0 0 0 0 0 0 ] 0.1;
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1.1 reactingFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

★ᛂࣔࡢࣝࢹᣦᐃ reactingFoam࡛ࡣ௨ୗ2ࡢ✀㢮ࡽ㑅ᢥ
psiChemistryModel  ODEChemistryModel<gasThermoPhysics>;

or
psiChemistryModel  ODEChemistryModel<icoPoly8ThermoPhysics>;

★ᛂィ⟬ࠊࡿࡍὶᛂࢳࢵࢫྛࡢࡿࡍ
chemistry           on;chemistry           on;

turbulentReaction   on;

Cmix            Cmix [ 0 0 0 0 0 0 0 ] 0.1;
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1.1 reactingFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

★ᛂィ⟬ึࡢᮇ㛫้ࡳᖜ
initialChemicalTimeStep 1e-07;

★ᛂ㏿ᗘィ⟬ࡢಀᩘ
Cmix            Cmix [ 0 0 0 0 0 0 0 ] 0.1;

※PaSRࣔࢡࢵࢪࣟࡢࣝࢹ
tk = Cmix*sqrt(turbulence->muEff()/rho/turbulence->epsilon());tk = Cmix*sqrt(turbulence->muEff()/rho/turbulence->epsilon());

Turbulentreaction onࡽ࡞
kappa = (runTime.deltaT() + tc)/(runTime.deltaT() + tc + tk);
Turbulentreaction offࡽ࡞
kappa = 1.0;

chemistrySh = kappa*chemistry.Sh()(); →ࣆࣝࢱ࢚ࣥᘧࢫ࣮ࢯࡢ㡯
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1.1 reactingFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

★ᛂࡢࣂࣝࢯ㑅ᢥ
Sequential  or  EulerImplicit  or  odeࡽࢀࡎ࠸ࡢ㑅ᢥ

chemistrySolver     ode;

sequentialCoeffs
{

cTauChem        0.001;

EulerImplicitCoeffs
{

cTauChem        0.05;
equilibriumRateLimiter off;

}

๓㡫ࡢtc

cTauChem        0.001;
}

odeCoeffs
{

ODESolver       SIBS;
eps             0.05;
scale           1;

}

}

ึᮇ್ၥ㢟-ᖖᚤศ᪉⛬ᘧࣂࣝࢯ
SIBS : Semi-Implicit Bulirsh-Stoer

KRR4 : Kaps-Rentrop

RK :  Runge-Kutta
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1.2 dieselFoam
(࠸ᢅࡾྲྀࡢ┦ΰࠊᄇ㟝)ࡌྠreactingFoamࢇࡣࡢࡶࡢࡑࢫ࣮ࢯ࣭(࠸ᢅࡾྲྀࡢ┦ΰࠊᄇ㟝)ࡌྠreactingFoamࢇࡣࡢࡶࡢࡑࢫ࣮ࢯ࣭

࣭ヲ⣽ᮍ☜ㄆࠊࡀࡔΰ┦⇞↝⏝࣭࣭࣭࠸࡞࠸࡚ࢀࡉࡀࢢࣥࢽ࣮ࣗࢳࡢ㸽
(ref 㟁୰◊ሗ࿌᭩M06005 㤿ሙࠊΏ㑔ࠊ㯮℩)

࣭ᚲせࡿ࡞タᐃࡣࣝࣇ௨ୗࡢ㏻ࡾ

0

U

T

constant
system

controlDict
thermophysicalProperties

CH4(Ꮫ✀)

T

p

Ydefault

k(ὶࣔࣝࢹ)

polyMesh

combustionProperties

turbulentProperties(RAS/LES)

chemistryproperties 

sprayProperties

injectorProperties

polyMesh fvSolution

fvSchemesft / fu

chemkin

chem.inp

therm.dat

chemkin
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1.2 dieselFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

①thermophysicalProperties

thermoType      hsPsiMixtureThermo<reactingMixture<gasThermoPhysics>>;

CHEMKINFile     "$FOAM_CASE/chemkin/chem.inp";

CHEMKINThermoFile "~OpenFOAM/thermoData/therm.dat";

reactingFoamྠᵝ

inertSpecie     N2;

liquidComponents ( C7H16 ); ← ⇞ᩱࡢᏛ✀
liquidProperties
{

C7H16           C7H16 defaultCoeffs; ← ⇞ᩱ≀ᛶࡢಀᩘ(ヲ⣽᫂)
}
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1.2 dieselFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

①thermophysicalProperties

★ከᡂศࡢሙྜ(๓㡫ࡢCHEMKIN FileᏛ✀㏣ຍ)

LiquidComponents
(
C7H16
C6H14C6H14
);

liquidProperties
{

C7H16           C7H16 defaultCoeffs;
C6H14           C6H14 defaultCoeffs;

}
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1.2 dieselFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

②combustionProperties

Cmix            Cmix [ 0 0 0 0 0 0 0 ] 1; ←  PaSRࣔࣝࢹಀᩘ(๓㏙)

ignitionProperties1
{

ignite          off;      ← Ⅼⅆon/off

ignitionPoint   ignitionPoint [ 0 1 0 0 0 0 0 ] ( 0.2 0 0.02 ); ←  Ⅼⅆ⨨

timing          timing [ 0 0 1 0 0 0 0 ] 0; ← Ⅼⅆ㛫

duration        duration [ 0 0 1 0 0 0 0 ] 1; ← ᣢ⥆㛫
}
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1.2 dieselFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

③injectorProperties ࡢࡑ㸯

(
{

injectorType        unitInjector;  ← ࡢࡑ

unitInjectorProps
{

࣭commonRailInjector
࣭multiHoleInjector
࣭swirlInjector

{
Position        (0 0.0995 0); ← injectorࡢ⨨(㡿ᇦୖ➃0.5ࡽmm)
Direction       (0 -1 0); ← ᄇᑕ᪉ྥ(-y᪉ྥ)
Diameter        0.00019; ← nozzleᚄ
Cd              0.9; ← ὶ㔞ಀᩘ
mass            6e-06; ← ㉁㔞
NParcels        5000; ← ⢏Ꮚᩘ
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1.2 dieselFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

③injectorProperties 2ࡢࡑ
X
(

1.0    ← ᄇᑕᡂศࡢྜ(ከᡂศྜࠊྍࡶィ࡛1.0)
);
massFlowRateProfile ← mass flowࡢ㛫ኚ
(

(0 0.1272)

๓㏙ࡢliquidPropertiesࡢ㡰␒࡛ᐃ⩏

(0 0.1272)
(4.16667e-05 6.1634)
࣭
࣭

temperatureProfile ←  ᗘࡢ㛫ኚ
(

(0.0      320.0)
(0.00125  320.0)

);
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㸯㸬⇞↝࣭ᛂゎᯒ࡚ࣔ࠸ࡘ࣮ࣝࣗࢪ

1.2 dieselFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

④sprayProperties 1ࡢࡑ

InterpolationSchemes    
{

U               cellPointFace;
rho             cell;
p               cell;
T               cell;

}}

subCycles       2; ← minimum number of Lagrangian sub cycles

atomizationModel off;     ← How atomization is treated
ࣝࢹࣔࡢࡢࡑ) LISA/blobsSheetAtomization)

includeOscillation yes; ← droplet deformation; will effect droplet drag coef
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㸯㸬⇞↝࣭ᛂゎᯒ࡚ࣔ࠸ࡘ࣮ࣝࣗࢪ

1.2 dieselFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

④sprayProperties 2ࡢࡑ

breakupModel    ReitzKHRT;   ← If secondary break up is used
ࣝࢹࣔࡢࡢࡑ) reitzDiwakar/ETAB/TAB/SHF/noBreakup)

injectorModel   hollowConeInjector; ← Which injector model to use
ࣝࢹࣔࡢࡢࡑ) blobsSwirl/Chomiak/pressureSwirl/constant)

collisionModel  off; ← particle – particle interactioncollisionModel  off; ← particle – particle interaction
(ᦚ㍕ࣔࣝࢹ ORourke/trajectoryModel)

evaporationModel standardEvaporationModel; ← which evaporation model to use 
ࣝࢹࣔࡢࡢࡑ) RutlandFlashBoil/saturateEvaporationModel)
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㸯㸬⇞↝࣭ᛂゎᯒ࡚ࣔ࠸ࡘ࣮ࣝࣗࢪ

1.2 dieselFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

④sprayProperties 3ࡢࡑ

heatTransferModel RanzMarshall; ← Particle heat transfer model
(or  no heat transfer model)

dispersionModel off; ← If turbulent dispersion is used or not

dragModel       standardDragModel; ← Particle drag modeldragModel       standardDragModel; ← Particle drag model
(or  no drag model)

wallModel       reflect; ← What happens to particles hitting the walls
(or  remove )
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㸯㸬⇞↝࣭ᛂゎᯒ࡚ࣔ࠸ࡘ࣮ࣝࣗࢪ

1.3 XiFoam
࣭ImperialCollegeࡢGosman◊✲ᐊᅾ⡠୰H.Weller(⌧OpenCFD)ࡀ㛤Ⓨ
Ref  24th Symposium (international) on Combution 1998/pp899-907Ref  24th Symposium (international) on Combution 1998/pp899-907

࣭ᚑ᮶ࡿ࠶ࡽflame surface density modelࢫ࣮࣋ࢆᨵⰋ

࣭Ᏻᐃ࡞ᒙὶ⇞↝㏿ᗘ → ㍺㏦᪉⛬ᘧࢆゎ࡚࠸ⅆ⅖ఙᙇ࣭᭤⋡ࢆ⪃៖

࣭ᚲせࡿ࡞タᐃࡣࣝࣇ௨ୗࡢ㏻ࡾ

0

U

constant system

muSgs / k (ὶࣔࣝࢹ)

U

T / Tu

p

b / Xi

Su

polyMesh

thermophysicalProperties

turbulentProperties(RAS/LES)

combustionProperties

controlDictpolyMeshpolyMesh

fvSolution

fvSchemes
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1.3 XiFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

①thermophysicalProperties ࡢࡑ㸯
ThermoType   (1)< (2) < (3) < (4) < (5) < (6) > > > > > 

hhuMixtureThermo<homogeneousMixture<sutherlandTransport<specieThermo<jan
afThermo<perfectGas>>>>>;

ᣦᐃ(ΰྜ≉ᛶኚ᭦)ࡢຊᏛ≉ᛶ⇕ࡢࡢࡑ
hhuMixtureThermo<inhomogeneousMixture<sutherlandTransport<specieThermo<j
anafThermo<perfectGas>>>>>;anafThermo<perfectGas>>>>>;

hhuMixtureThermo<veryInhomogeneousMixture<sutherlandTransport<specieTher
mo<janafThermo<perfectGas>>>>>;

hhuMixtureThermo<egrMixture<sutherlandTransport<specieThermo<janafThermo<
perfectGas>>>>>;

㍺㏦᪉⛬ᘧ࣭⇕ຊᏛ≉ᛶᅛᐃ㸸ࢻ࣮ࣥࣛࢨࢧᘧ㸩janafࣝࣈ࣮ࢸ+ࢫ࢞
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1.3 XiFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

①thermophysicalProperties 2ࡢࡑ
ThermoType   (1)< (2) < (3) < (4) < (5) < (6) > > > > > 

ᣦᐃ(ΰྜ≉ᛶኚ᭦)ࡢຊᏛ≉ᛶ⇕ࡢࡢࡑ
hhuMixtureThermo<inhomogeneousMixture<constTransport<specieThermo<hCons
tThermo<perfectGas>>>>>;

hhuMixtureThermo<veryInhomogeneousMixture<constTransport<specieThermo<hhhuMixtureThermo<veryInhomogeneousMixture<constTransport<specieThermo<h
ConstThermo<perfectGas>>>>>;

hhuMixtureThermo<egrMixture<constTransport<specieThermo<hConstThermo<pe
rfectGas>>>>>;

㍺㏦᪉⛬ᘧ࣭⇕ຊᏛ≉ᛶᅛᐃ㸸୍ᐃࡢ㍺㏦≉ᛶ㸩ẚ⇕୍ᐃ+ࢫ࢞
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1.3 XiFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

②combustionProperties 1ࡢࡑ

laminarFlameSpeedCorrelation constant; ← ⊫㑅ᢥࡢࡢࡑ Gulders
㸦ᒙὶ⇞↝㏿ᗘࡢ┦㛵㸧

fuel            Propane; ← ⇞ᩱᏛ✀

Su              Su [0 1 -1 0 0 0 0] 0.135; ← ᒙὶ⇞↝㏿ᗘSu              Su [0 1 -1 0 0 0 0] 0.135; ← ᒙὶ⇞↝㏿ᗘ

SuModel         transport; ← ᒙὶ⇞↝㏿ᗘࣔࣝࢹ(algebraic  or   fixed㸽)

equivalenceRatio equivalenceRatio [0 0 0 0 0 0 0] 0.6;

sigmaExt        sigmaExt [0 0 -1 0 0 0 0] 338;



➨2ᅇOpenFOAM ຮᙉ for beginner

㸯㸬⇞↝࣭ᛂゎᯒ࡚ࣔ࠸ࡘ࣮ࣝࣗࢪ

1.3 XiFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

②combustionProperties 2ࡢࡑ

XiModel         transport; ← Xi࠸ᢅࡾྲྀࡢ algebraic  or   fixedࡢࡑ

XiCoef          XiCoef [0 0 0 0 0 0 0] 0.62;

XiShapeCoef     XiShapeCoef [0 0 0 0 0 0 0] 1;
XiModel ᐃᩘ

uPrimeCoef      uPrimeCoef [0 0 0 0 0 0 0] 1;
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1.3 XiFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

②combustionProperties 3ࡢࡑ

GuldersCoeffs ← ᒙὶ⇞↝㏿ᗘࡢ┦㛵ࢆGuilders࡛ᐃ⩏ࡓࡋሙྜ
{
ࡀᐃᩘࣝࢹࣔࡢ✀3ࡢࣥࢱࢡ࢜ࢯࠊࣥࣃࣟࣉࠊࣥࢱ࣓ࡣෆ࡛ࣝࣉࣥࢧ
⏝ពࢀࡑࠊࡀࡿ࠸࡚ࢀࡉ௨እࡢ⇞ᩱࡢሙྜࡽ⮬ࡣᣦᐃ࠸࡞ࡽ࡞ࡤࢀࡅ࡞ࡋ

Methane

{
W               0.422;

Propane

{
W               0.446;

IsoOctane

{
W               0.4658;W               0.422;

eta             0.15;
xi              5.18;
alpha           2;
beta            -0.5;
f               2.3;
}

W               0.446;
eta             0.12;
xi              4.95;
alpha           1.77;
beta            -0.2;
f               2.3;
}

W               0.4658;
eta             -0.326;
xi              4.48;
alpha           1.56;
beta            -0.22;
f               2.3;
}

ヲ⣽ࡣㄽᩥࢆぢ࠸࡞ࡽࢃ࠸࡞ Gulder.O.L 23th Symp(int) on Combust ,pp743-
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1.3 XiFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

②combustionProperties 4ࡢࡑ

ignite     yes; ← Ⅼⅆon/off

IgnitionSites ← Ⅼⅆࡿࡍ㝿ࡢሗ
(

{
location (0.005 -0.02 0); ← ⨨location (0.005 -0.02 0); ← ⨨
Diameter 0.003; ← ࡉࡁ
start 0; ← 㛤ጞ㛫
duration 0.05; ← ᣢ⥆㛫
strength 20; ← ᙉᗘ(ᾘ࠺࠸ࡍࡸ࠼㸽)

}
);
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1.3 XiFoam
࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧࣭⇞↝/ᛂ≉᭷ࡢタᐃ࡚࠸ࡘࣝࣇ㸦constantࣜࢺࢡࣞࢹ㸧

②combustionProperties 5ࡢࡑ

ignitionSphereFraction 0; ← Ⅼⅆ※ࡢᙧ≧(⌫య) 3D

ignitionThickness ignitionThickness [0 1 0 0 0 0 0] 0.001; ← Ⅼⅆ※ࡢཌࡉ

ignitionCircleFraction 1; ← Ⅼⅆ※ࡢᙧ≧() 2D

ignitionKernelArea ignitionKernelArea [0 2 0 0 0 0 0] 0; ← Ⅼⅆ※ࡢ㠃✚
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㸰㸬⇞↝࣭ᛂゎᯒࡢexample࡚࠸ࡘ

ணΰྜ/㒊ศணΰྜ⇞↝࣭࣭࣭XiFoam
LES(Wellerࡢㄽᩥࡿ࠶pitzDaily 2D RANS or 3D LES )
RAS(moriyoshiHomogeneous→༓ⴥ᳃ྜྷඛ⏕ࡢㄽᩥࡀඖࢱࢿ㸽RAS(moriyoshiHomogeneous→༓ⴥ᳃ྜྷඛ⏕ࡢㄽᩥࡀඖࢱࢿ㸽

ᣑᩓ⇞↝
࣭࣭࣭reactingFoam
2Dᑐྥὶᣑᩓⅆ⅖ࣔࣝࢹ RANS(k-e model)  ⥲ᣓ1ẁᛂ

࣭࣭࣭dieselFoam
3D ᄇ㟝ࣔࣝࢹ aachenBomb   RANS

⏝ពࡿ࠸࡚ࢀࡉchemkinࡣࣝࣇ௨ୗ3ࡢ✀㢮
࣭5Ꮫ✀ ⥲ᣓ1ẁᛂᶵᵓ
࣭15Ꮫ✀ 39ẁ⡆␎ᛂᶵᵓ
࣭54Ꮫ✀ 290ẁヲ⣽ᛂᶵᵓ

ࠊࡢࡑ
engineFoam(LANLࡢKivaࣝࢹࣔࢺࢫࢸࡢࢻ࣮ࢥ?)
fireFoam(poolFire࣭࣭࣭Fire Dynamics Simulator ࡢ㢟?)
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㸱㸬OpenFOAM extension or development  versionࡢ㛵㐃࣮ࣔࣝࣗࢪ⤂

࣭⊂rostock LTTExtension
subversion࡛1.6ࠊྍࢻ࣮ࣟࣥ࢘ࢲ.xᑐᛂ

http://janus.fms.uni-rostock.de/viewvc/repository/OpenFOAM/branches/

ᣑᙇᶵ⬟ࡢࢫࣥࣛࣇࡣ࡚ࡋCERFACSࣉ࣮ࣝࢢࡢ(colin,Poinsot et al)ࡀ
㛤ⓎࡓࡋthickenedFlame modelࢆᐇࠊXiFoamࡾࡼ⢭ᗘⰋዲ

PDFࠊࣂࣝࢯᛂ⡆␎࣒࣮࢟ࢫ(ILDM, S.Pope)ࡀࣜࣛࣈࣛ࡞㇏ᐩ

࣭⊂freiberg OF+Cantera(alternate(steady)ReactingFoam)
OpenFoamWikiୖヲ⣽ᥖ㍕ 1.5.x࡛࣮ࣝࢺࢫࣥࡢᡭ㡰グ㍕OpenFoamWikiୖヲ⣽ᥖ㍕ 1.5.x࡛࣮ࣝࢺࢫࣥࡢᡭ㡰グ㍕

http://openfoamwiki.net/index.php/Contrib_alternateReactingFoam

㸨ࡢ࣮ࣜࣇᛂィ⟬ࢻ࣮ࢥCanteraࡢinterfaceࢆᣢࠊࡘᐃᖖࣂࣝࢯ᭷

㸨reactingFoamࢫ࣮࣋ࢆᨵⰋࠊヲ⣽ᛂᶵᵓ㐺⏝ྍ(ex GRI-3.0)
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㸱㸬OpenFOAM extension or development  versionࡢ㛵㐃࣮ࣔࣝࣗࢪ⤂

࣭Sweden chalmersᕤ⛉
OpenFOAMࡓࡗᢅࢆph.Dࡿ࠶ࡀࢫ࣮ࢥࡢ

http://www.tfd.chalmers.se/~hani/kurser/OS_CFD_2009/

┿ࡢே≀ࡢࢫ࣮ࢥࡢࡑࡣദ⪅(Håkan NilssonẶ)

࣭ゎᯒࠊࣝࣉࣥࢧゎㄝ㈨ᩱࡀᐇ

࣭reactingFoamࠊdieselFoamࡣࣂࣝࢯࡢ࡞
ࡀࢇࡉ⏕Ꮫࡢph.Dࡢࢫ࣮ࢥࡢࡇࡃࡽࡑ࠾
సࡣ࡛ࡢࡶࡓࢀࡽ㸽సࡣ࡛ࡢࡶࡓࢀࡽ㸽

వㄯ
࣭ඛ᭶5th openFoam Workshop㛤ദ

᪥ᮏࡣࡽIHIஂࡢಖẶࡀㅮ₇
 Shape optimization of valve channel with incompressible toࠕ
compressible simulation for pressure Loss calculationࠖ
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㸲㸬OpenFOAM㛵㐃ሗ

★᮶㐌7/30ࡢCAE᠓ヰࢫ࣮ࢯࣥࣉ࣮࢜ࠕࡣ࣐࣮ࢸࡢ㹁㸿㹃ࠖ

OpenFOAM㛵ಀࡢㅮ₇⪅ࡣOpenFOAM㛵ಀࡢㅮ₇⪅ࡣ
࣭㹁㸿㹃ࢬࣥࣙࢩ࣮ࣗࣜࢯ ᵳẶ

࣭ᒱ㜧㧗ᑓ ᰘ⏣ඛ⏕

࡚ࡋࢬ࣐ࢱࢫ࢝ࢆOpenFOAMࡀࣉ࣮ࣝࢢࡢᒣᮏẶࡢ❧᪥ࠊࡓࡲ
ᚤ⢊Ⅳ⇞↝⏝ࢆࢻ࣮ࢥࡢ㛤Ⓨࡓࢀࡉᡂᯝࢆㅮ₇
(LESࠊFlameletࣔࠊࣝࢹᚤ⢊Ⅳ⇞↝ࣔࠊࣝࢹ㍽ᑕDTἲ࡞)

㛵㐃ㄽᩥ㸸᪥ᮏᶵᲔᏛ᭳ㄽᩥ㞟. B⦅ 75(759), 2299-2307, 2009-11-25㛵㐃ㄽᩥ㸸᪥ᮏᶵᲔᏛ᭳ㄽᩥ㞟. B⦅ 75(759), 2299-2307, 2009-11-25

→OpenFOAMࡢᐇ⏝ⓗ࡞⇞↝ゎᯒࡢヲ⣽⯆ࡿ࠶᪉ࡣᒣᮏẶࡢ
ㅮ₇ཧຍࡣ࡚ࡳ࡚ࢀࡉ㸽(ࢇࢁࡕࡶ⮬ศࡣཧຍⓏ㘓῭ࡳ㸟)

FrontFlow/redࢫ࣮ࢯ࣮ࣜࣇせࡢࡘ1࠺ࡶࡢ࡛ࡇ࠺࠸ࢻ࣮ࢥ↝⇞※
ࡔࡲࠊࡿ࠼⪄ࡁᢤࢆ࡞ᡭ࣭ᣑᙇᛶ࠸ࠋㅮ₇᭷ࡶ࡚࠸ࡘ
⇞↝࣭㍽ᑕゎᯒᶵ⬟ࡣ࡚࠸ࡘFFRࡢ᪉ࡀ᭷㸽(⚾ぢ)



ࡵࡲ

࣭OpenFoamᐇࡿ࠸࡚ࢀࡉ⇞↝ᛂࣔࡢࣝࢹᴫ␎タᐃ᪉ἲ
ࠋࡓࡋࡲࡋㄝ࡚᫂࠸ࡘ

➨2ᅇOpenFOAM ຮᙉ for beginner

࣭ᐇࡿ࠸࡚ࡋ༢┦࣭㠀ᅽ⦰ὶࣂࣝࢯࡢ㐪ࡄࡍࠊ࠸ᕷ㈍
ࡀࡢ࠸࡞࠸࡚ࢀࡉഛᩚࡔࡲࡣ⬟ᶵ࡞࠺ࡼࡿࡁ௦࡛᭰ࢆࣂࣝࢯ
ࠋࡍ࡛≦⌧

࣭OpenFOAMࡢ≉ᛶࢆ᭷ຠά⏝ࢆࣜࣛࣈࣛࡿ࠶࡛ࡍࠊ࡚ࡋ
ࡀࡇࡿసࢆࣂࣝࢯࡓࡋ㏣ຍࢆ⬟ᶵ࡞ࡓ᪂ࠊ࡚ࡏࢃྜࡳ⤌
ࠋࡍ࡛ࡎࡣࡿࡁ࡛ ex) reactingFoam + ㍽ᑕ

࣭5th OpenFOAM workshopࡢ㈨ᩱࡣࡽ⇞↝ゎᯒࡢⓎ⾲ࡀከᩘࠊࡾ࠶
ᑗ᮶ⓗࡣdev∧࣭extension∧᪂࡞ࡓᶵ⬟ࡀ㏣ຍࡿࢀࡉ
ྍ⬟ᛶࡣ㧗࠸ᛮࠋࡍࡲ࠸

࣭ᚅ࠸࡞ࢀࡁࡕேࡣ࡚ࡳ࡚ࢀࡉࢪࣥࣞࣕࢳࡽ⮬ࡣ㸽



➨2ᅇOpenFOAM ຮᙉ for beginner

ࡓࡋࡲ࠸ࡊࡈ࠺㟼⫈᭷㞴ࡈ


