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MR — Mt F RN E, EFMAEER KA A KRG — R F
Mo EWETE Y, BERRENFRMNOERME XREE, WBER N LUE#E £
B, F TS AR RO
CH, +20, - CO, +2H,0
W LU B R, W R S AR A PR e KR M 4 . 7E OpenFOAM 1, ]
DA Al chemReactingFoam KAf & R M F RN ., THE —MEEWNTA, &
AT OpenFOAM PR XACFE R f:
S cd SFOAM_RUN/tutorials/combustion/chemReactingFoam/casel
S cp -r SFOAM_TUTORIALS/combustion/chemReactingFoam/casel/constant/chemistry

________________________________________________________________________________________________________________

' type reactions;
+ defaultReactionOrder 1;

' reactions
T

CH4 + 202 -> CO2 + 2H20
H);

1.2 MRRRDF SN NF

MR AR T BNFERE, DFRAAFHAF, AAFHEAT R
RORL B RE B B, T o0 /1 N R ER A EE ., £ OpenFOAM #, ] LU A
thermophysicalProperties XUt & & X IR IR I A F R0 1 F B 1 o

Blan, EX—AEEHRFEA,

thermoType

H{
i type hePsiThermo;
mixture mixture;

transport const;
thermo HConst;

equationOfState perfectGas;



specie specie;

energy sensiblelnternalEnergy;
'}
mixture
K
specie
{
nMoles 1;
molWeight  16; // H e 1) JBE /R i =
}

/1 7€ SRR AT SE AL R B ) 27 8
thermodynamics
{

fuel CH4;

oxidant 02;

products CO2 H20;

Tstd 298.15;

pstd 101325;

________________________________________________________________________________________________________________

MG IR T R AR AR, XA IR T B L B TR R
FEAHEZ, HAmRSmERSSENFARE, AT R R = fo K g 45
. 7 OpenFOAM W, #E 4L i ¥k B2 3® % £ F turbulentReactingFoam K fif £ .

AT BRI R, TEE X mER . OpenFOAM R H# T £ MiminE A,
%0 k-epsilon 1% & f1 k-omega A& . T 2 —ME Al k-epsilon £ A B4 i 7 % B 1%

T
# turbulenceProperties X 17~ 1)

. simulationType laminar;

 RAS

H{

RASModel kEpsilon;
turbulence  on;

printCoeffs on;

1 5 SRR VT 5% P LS R4 1
' boundaryField

{



inlet

{

type fixedValue;

value uniform (0.01 0.01 0.01); // k ¥ A1
)

outlet

K

type zeroGradient;

)

L}
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2 PRRIBEIRE: OpenFOAM - imifit KRIRIH R IRIE

2.1 OpenFOAM ER{HHILS

2.1.1 OpenFOAM RIT 5%

OpenFOAM (Open Field Operation and Manipulation) 2 —/~JF JE CFD
(HHEREs) A1%) 3 A, & OpenCFD A R/ 8 JF & 447, I & SINTEF
Digital #J Foam Foundation & ¥, OpenFOAM & 7 £ & 4B A fn 3 & 77 %,
R T &M F A A, AT IR R T B

2.1.1.1 g% OpenFOAM

% % OpenFOAM & % 3 K UL T 4 B
1. TRERDG: WEH W3k T H &M A OpenFOAM JE KA,
2 MEFRR: X ELEWHELE, W WMAKE_INCLUDE_DIR #1
WMAKE_LIB_DIR.
3. 4R¥#E: 1 wmake T A% F R KA,
4. WE%FE: BT LANBENNRES, HERZEEH.

2.1.2 OpenFOAM EAIEE
OpenFOAM Wy E R B AFEZF|RE . WB LK. KESEHFMELE,

5
LT —A- o o =l B
1. #PIE FEM: OpenFOAM EFE ¥ @4 0 BF (A% &),



constant H 3k (& F4 B ). system HFK CREZXE),
2. WA & &: 1 blockMesh 5 snappyHexMesh A& & 4 .
3.RMBUE: REIHMEARFLBHNRME, 4w simpleFoam A
TARARMAEFAS, rhoCentralFoam A T JE 42 245 M4 k2 4] &1,
4. BATRMER: EEVIE R TZATRKME, 0./Alrun,
5. )R #E: £ paraFoam = foamToVTK ¥ 45 R # ¥ 4 7 (L 50 4
(4w ParaView) ¥ 3ZH#5 3,

2.1.3 OpenFOAM jiimtEEY

OpenFOAM Rt 7 £ fum g A, @35 RANS (F & T3 40 f-Hr 4t i 7
A2) MR Fo LES (AIRAERL) A, RANS A 1 & % Bl By & k- ¢ A A 1 k- o &
A, T LES A NE A T ¥ & 22 mimiminsl .

2.1.3.1 k-etRBY R

1 system/fvSolution XX, F DL E k- ¢ A,

----------------------------------------------------------------------------------------------------------------

' solvers

q

solver pBiCG;
preconditioner DILU;
tolerance 1le-06;

relTol 0;
}
u
{
solver smoothSolver;

smoother GaussSeidel;
nSweeps 2;
tolerance le-05;

relTol 0;
}
k
{
solver smoothSolver;

smoother GaussSeidel;
nSweeps 2;
tolerance le-05;
relTol 0;
}

epsilon



solver smoothSolver;
smoother GaussSeidel;
nSweeps 2;

tolerance le-05;

relTol 0;

2.1.3.2 k-wiEB =1

1t system/fvSolution U, X E k- A .

' solvers

¥

solver pBIiCG;
preconditioner DILU;
tolerance 1le-06;

relTol 0;

}

U

{
solver smoothSolver;
smoother GaussSeidel;
nSweeps 2;
tolerance le-05;
relTol 0;

}

k

{
solver smoothSolver;
smoother GaussSeidel;
nSweeps 2;
tolerance le-05;
relTol 0;

}

omega

{
solver smoothSolver;

smoother GaussSeidel;
nSweeps 2;
tolerance le-05;



2.2 imim R R IRIE

WRBRIRE B R BRI . WERMI A FRERFEES N
7E OpenFOAM ', v it A B2 3 (# JF| RANS 3 LES 45 A 45 -t 5 R pr A5 A ok A
o
2.2.1 RANS &85 FE RN

RANS A% 23 18 “F 3 40 4 - B 48 Se 8 7 B R W R im v B, 1 A2 RORE U
W —H R EETZ KRB, £ OpenFOAM #, ¥ LU{E A rhoTurbFoam 3k #f
% A chemReactFoam & A 0L i A B2 .

2.2.1.1 7=6: {EH rhoTurbFoam #1 chemReactFoam

________ % system/controlDict S ft F, XE KM E A rhoTurbFoam:
application rhoTurbFoam;
startFrom startTime;
startTime 0;

stopAt endTime;
endTime 100;

deltaT 0.01;
writeControl timeStep;
writelnterval 10;
purgeWrite 0;
writeFormat  ascii;
writePrecision 6;

! writeCompression off;



i timeFormat  general;
» timePrecision 6;

runTimeModifiable true;

thermodynamics

{

thermoType

{
type reactinglncompressible;
mixture mixture;
transport laminar;
equationOfState perfectGas;
energy sensiblelnternalEnergy;
turbulence  RAS;

}

mixture

{
type multiComponentMixture;

species (02 N2 H20 CO2 CH4);
equationOfState

{
type perfectGas;
}
transport
{
type laminar;
}
thermodynamics
{
type hePsiThermo;
mixture species;
thermoData
{
(02 N2 H20 CO2 CH4)
{
(specie)
{

molWeight 32;
CpCoeffs (3.9165 0.0012041 0.0000013811 -0.000000000011367);
Hf -300000;



: }

: }

; equationOfStateCoeffs
o

R 287.14;
)

)

'}

2.2.2 LES RIS R M

LES #% A 3 3¢ B 8B sKAR A R BRI, /N R i it U 48 3T T 9 448 2 ok 42
#l. £ OpenFOAM #, ¥ LU{# A rhoCentralFoam K% 2 45 &40 5 Ko AL 5k A%
Wi R BE o

2.2.2.1 7=%l: {ER rhoCentralFoam

________ % system/controlDict S ft 7, W E KM E A rhoCentralFoam:
application rhoCentralFoam;
startFrom startTime;
startTime 0;

stopAt endTime;
endTime 100;

deltaT 0.01;

writeControl timeStep;
writelnterval 10;

purgeWrite 0;

writeFormat  ascii;
writePrecision 6;

! writeCompression off;



i timeFormat  general;
» timePrecision 6;

runTimeModifiable true;

________________________________________________________________________________________________________________

LESModel dynamicKEpsilon;

turbulence on;

alpha 0.9;

delta (cDelta*sqrt((2.0/3.0)*k) + deltaMin);
cDelta 0.0707;

| deltaMin  0.001;

OpenFOAM & —/Mag KBy TH, A THAEEmRIRRAE N8 Z & RE
AR, BB a AR R A RO AL, R DU B AR R b 3T
BBy s A R, £ R BN T 40T OpenFOAM X & k- e £
A k-oBAB LUK LES A, Himi e tr BE st T £4.

e iy LR
EMRTEY, SFAENRAMEERZXER, vAEYHEAGES
R EFMEAITE R E, OpenFOAM R4 T L MHER, w1
o EMAMEA . EATHmREENBEELE,
o WA k- e HEH koER | FENAEE (RSM) %,
F T d & im i E T AR ST FAT A
o WUMMAMEMEA . 4 EDC (Eddy Dissipation Concept). PDF
(Probability Density Function). LES (large Eddy Simulation) %, % |7/
T MR R B 7 B

3.17560: (EF kARBIHRTTmmA R R

& OpenFOAM ', ¥ L3 T 4548 constant/turbulenceProperties >C 4 5 it £
k-e A, UTZ—ANTrPIRE:



' simulationType  RAS;

| RAS

|

| RASModel kEpsilon;
turbulence on;
printCoeffs on;

4 min St F RERES
i 1% S B0 A & A LA O LA, 7 OpenFOAM i, i %
AL LT LR 7 5 53
o« BANME: HARSABRBRRAS LS LB NAES, EA

T IR
o PDF 3&: ML E F B POk it 4 TUR MG A 5 A By
AR A,

o EDC%: ETFmAEMEMMA, ERTEMEM B TEME.
4.1301: ERRSHHEHTIGREMRITE

T OpenFOAM =, TiIE A B2 #] L3 3F constant/thermophysicalProperties C
4 F i transportModel £ thermodynamicsModel SE B & . LT & — A F R4
-5 B R

,transportModeI laminar;
' thermodynamicsModel

¥
' thermoType

{

type hePsiThermo;

mixture mixture;

transport  const;

thermo hConst;

equationOfState perfectGas;

specie specie;

energy sensiblelnternalEnergy;

}

mixture

{

type reactingMixture;

transportModel const;
thermoModel hConst;
equationOfState perfectGas;
specieModel specie;
reactionModel finiteRate;

10



mixture speciesTable;

5 iR e (B3 %
177 % R S IURIR SR B % 5, OpenFOAM X # % #7735, &
-
o« HIRGHE: ETEHEREL, BATLLLEREHETH
A,
o« HERAFE: WX B Kk, A E GO L
o BMERASTE: WEOES LAESE, ATAERA.

5.13fl: (ERBREIEHTRRMRE

T OpenFOAM ', F R EZ BN E 7 %, BT
_system/fvschemes St ff, FAUMEHER KU TR UTZ -1 mVIRE:
ddtSchemes
H
: default steadyState;

)

gradSchemes
A
default Gauss linear;

b

divSchemes

|

| default none;

div(phi,U)  Gauss linear;
div(phi,k)  Gauss linear;
div(phi,epsilon) Gauss linear;
div(phi,R)  Gauss linear;
div(R) none;
div(phi,nuTilda) Gauss linear;

» laplacianSchemes
H
default Gauss linear corrected;

t}
' interpolationSchemes

11



{

i default linear;
L}
snGradSchemes
K
default corrected;
L

fluxRequired
|

default no;

7 system/fvSchemes > F, divSchemes ¥4 BL & 7 xR o) & # k7 £,
laplacianSchemes ¥ 2 FL & T ¥ #U A B 8t 77 2. X LR X T bety &
HEFHEEREE,

PLE B4/ 4 T 4£ OpenFOAM F H AT g MR 17 B B, (i A A
THmREGNFERNEES, URRERE 7E, B lrmg, APTUE
U Ho 22 f7 4o ] 72 OpenFOAM W 1% B Fniz T i m M e 17 & .

6 OpenFOAM j;m imiAr A EIRE
6.1 (hERMIEFESES

£ #E1T OpenFOAM i i ik ke 17 /T, BN EWEFEZRER. X
W FE N AT EEAR, Fl, AAMRRE. TRMERTIKGEERRE.
HEMBAERELRENNESY, WA E AR AR R KA
H,OBRELSE GRE. B/ %,

6.1.1 EFEZEHI

BRERMNEFE - NEANE BT BEZER, BEFESNARSERIEAT
MR ENT . WERAWREERENL K., ZRXRRIE, FE—I#
R R HLEE, 4o Diesel.nrg.

6.1.2 EFYIESE

o MBULERR: . T8, AEE,

o MIBR MALEE: (£ F [Diesel.nrg] X, .4 2kt R
Bz,

o BIELM: HEEE. EH, WHIEN%E,


https://www.example.com/diesel.nrg

6.2 MIEER S

W A8 R & B3 2 7 B vERA At B 2N E ., OpenFOAM 1 JF 7< H & W
#, ¥ LLiE 3T blockMesh T E A4 ik, WM EFERENEEE . #FENER
7 (wEXE, HdE) M FENLE.

6.2.1 ZERL IS

EZF HFF, %43 constant/polyMesh/blockMeshDict XX, & X M #
JUE ROk A B o Rl - LT & — N 2 B9 blockMeshDict 7~ :

/* *_ C+ -* *\
| e | |

V1N / Field | OpenFOAM: The Open Source CFD Toolbox I
| \\ / Operation | Version: 4.x I

| \/ And | Web:  www.OpenFOAM.org I

| \\/ M anipulation | |

v y
FoamFile

K

version 2.0;

format  ascii;

class  dictionary;
i object blockMeshDict;
P}

'

convertToMeters 1;

vertices
(
. (000)
(0.100)
(0.10.10)
(00.10)
(000.01)
(0.100.01)
(0.10.10.01)
(00.10.01)

L)
blocks

L
' hex (01234567)(1010 1) simpleGrading (11 1)
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