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APPENDIX
OpenFOAM CASE SETTINGS

Intial and boundary condition files for solved variables

CH,
/* ________________________________ * — C++ e K
_______________ *\
| ========= |
|
| \\ / F ield | OpenFOAM: The Open Source CFD
Toolbox |
I \\ / O peration | Version: 2.3.0
|
| \\/ A nd | Web: www . OpenFOAM. org
|
| \\/ M anipulation |
|
N K
_______________ */
FoamFile
{
version 2.0;
forma BV
clas§w§' voliSeakarFlhaeld;
ob ] g CHZ;

} S

// *x kX kK kK kK kK kK kK kK Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk Kk *x * %

*x X X X X X % //

dimensions [OO O O0OO0OO0O0];
internalField uniform 0;
boundaryField
{
wall
{
type zeroGradient;
}
Outlet
{
type zeroGradient;
}
Inlet
{
type fixedvValue;
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value 0;

}

"front.*"
{
type empty;
}
"back.*"
{
type empty;

}
}
//

KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR A A AR A AKX KK

KAk KkAkKkkhkk kKK //

ield Iy OpenFOAM ¢ The Open Source CFD
I
peialt Do hCBas 1 s SCTEABOD

nd | Web: www . OpenFOAM. org

anipulation |

*/
FoamFile
{
version 2.0;
format asciiy;
class volScalarField;
object CO;

}

// *x X X x K*x X*x X*x X*x X*x *x X*x X*x X*x X*x *x *x *x *x *x *x *x *x *x *x *x *x *x *x * %

*x X X X X X % //

dimensions [0OO OO0 OO0 0]
internalField uniform O;
boundaryField

{
wall
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{
type
}

Outlet
{

type

}

Inlet

type
value

}

"front.*"

{

type

}

"back.*"

{

type

}
}
//

zeroGradient;

zeroGradient;

fixedValue;

0;

empty;

empty;

* ok kkok ok ok ok MR Kk ok A Ak drmded ok ok kR AW PrRoR kxR ok Ak ek A A Ak kkk ok ok Kk k ok Kk ok

Kk %k ok Kk ok K AR

H,
R ko Ot — R
______________ *\
| =========
|
I AN\ / ield OpenFOAM: The Open Source CFD
Toolbox |
I \\ / peration Version: 2.3.0
|
| \\/ nd Web: www . OpenFOAM. org
|
| \\/ anipulation
|
K o
______________ */
FoamFile
{
version 2.0;
format ascii;
class volScalarField;
object H2;
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}

// *x X X Kk K*x *x X*x X*x *x *x *x *x *x *x *x *x *x *x *x *x *x *x *x *x *x *x *x *x * %

*x X X X X X % //

dimensions [0OOOO0OO0O0O07;

internalField uniform 0;

boundaryField
{
wall
{
type zeroGradient;
}
Outlet
{
type zeroGradient;
}
Inlet
{
type fixedValue;
value 0;
}

empty;

"back.*"

{

type empty;
}
}
//

KA AR AR A AR A A A A AR A AR A A A A A A A AR AR A AR A A A AR AR A AR A A A AR A A A A A A A kK

kAhkkkkAkKkkhkkKk kK //
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\\ /
A\ /

FoamFile

{
version
format
class
object

}

ield
|

peration

nd

| OpenFOAM: The Open Source CFD

| Version:

| Web:

anipulation |

2.0;
ascii;

volScalarField;

C02;

2.3.0

www.OpenFOAM. org

//******************************

*******//

dimensiopst,

interna Mie

boundarytield

{
wall

{

type

}

Outlet
{

type

}

Inlet

type
value

}

"front.*"
{

type
}

NVET§ity Q1 aVig;

unifoxrm 0.1;

zeroGradient;

zeroGradient;

fixedValue;
0.1;

empty;
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"back.*"
{
type empty;
}
}
//

R R I S b e A b S b b Sh b S b Sh b b A b e dh b db b SR S b dh b b 2h b dh b b dh b 2 Sh b b Sb b dh b 2b b dh b b Sh i g4

kAhkkkkhkkkhkkKkk*k //

H,O
/* ________________________________ * — C++ e K
_______________ *\
| ========= |
|
[ \\ / F ield | OpenFOAM: The Open Source CFD
Toolbox |
I \\ / O peration | Version: 2.3.0
|
| \\/ A nd | Web: www .OpenFOAM. org
|
| \\/ M anipulation |
|
N2
1374
2.0;
4581y
class volScalarField;
object H20;

}

// *x X X K*x K*x X*x X*x X*x X*x X*x X*x X*x X*x X*x *x *x *x *x *x *x *x *x *x *x *x *x *x *x * %

*x X X X X X % //

dimensions [0OO O O0OO0OO0 0],
internalField uniform 0;
boundaryField
{
wall
{
type zeroGradient;
}
Outlet
{
type zeroGradient;

}
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Inlet

type fixedValue;
value 0;
}
"front.*"
{
type empty;
}
"back.*"
{
type empty;

}
}
//

R R S i b b dh b S S b b S b db b b Sh b S S b e dh b R Sb b S S b dh b b 2h b dh b b dh b 2 Sh b 2h Sb b 4h Sb I 2b b S dh b b Sh b 24

ki kkhkkkhkkk k% //

O,
/8y K Ot — Ko
_______________ *\
| ========= l
|
| \\ : F Yelld LOpenPOAM 2 Thed Open Source CFD
Toolbox |
I \\ O peration | Yersion: 2.3.0
|
| \\ A nd | Web: www . OpenFOAM. org
|
| \\/ M anipulation |
|
N2
_______________ */
FoamFile
{
version 2.0;
format ascii;
class volScalarField;
object 02;

}

// x X X *x X*x X*x X*x X*x X*x *x X*x X*x X*x *x X*x *x X*x *x X*x *x *x *x *x *x *x *x *x *x *x %

* * * * * * * //
dimensions [OO OO0 OO0 O0];
internalField uniform 0.232;

boundaryField
{
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wall
{

type zeroGradient;
}
Outlet
{
type zeroGradient;
}
Inlet
{
type fixedValue;
value 0.232;
}
"front.*"
{
type empty;
}
"back.*"
{
type empty;

}
}
//

Kk kK K K A

: :"***************************************************

*******%; ;j//
N,
/* ________________________________ * — c_|_+ e K
_______________ *\
| === |
|
| \\ / F ield | OpenFOAM: The Open Source CFD
Toolbox |
| \\ / O peration | Version: 2.3.0
|
| \\ A nd | Web: www.OpenFOAM. org
|
| \\/ M anipulation |
|
\* ____________________________________________________________
_______________ */
FoamFile
{
version 2.0;
format ascii;
class volScalarField;
object N2;
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}

// *x X *x Kk *x K*x X*x X*x X*x X*x X*x X*x X*x X*x *x *x *x *x *x *x *x *x *x *x *x *x *x *x *x %

*x X X X X X % //

dimensions [0OOOO0OO0O0O07;

internalField uniform 0.7547;

boundaryField
{
wall
{
type zeroGradient;
}
Outlet
{
type zeroGradient;
}
Inlet
{
type fixedValue;
value 0.7547;
}
"frorg *"
{ J &,
empty;
} +
"back.*"
{
type empty;
}

}
//

KA AR AR A AR A A A A AR A AR A A A A A A A AR AR A AR A A A AR AR A AR A A A AR A A A A A A A kK

kAhkkkkAkKkkhkkKk kK //
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Velocity

/* ________________________________ * — C++ e K o
_______________ *\
| ========= |
|
I \\ / F ield | OpenFOAM: The Open Source CFD
Toolbox |
I\ / O peration | Version: 2.3.0
|
| \\ A nd | Web: www .OpenFOAM. org
|
| \\/ M anipulation |
|
\* ____________________________________________________________
_______________ */
FoamFile
{
version 2.0;
format asciiy;
class volVectorField;
object U;

}

//******************************

* *x X% *x k% *x % //
dimensiopsh, naversityoob Mlarad

internalﬁiéid uniform (0, 0 0);

boundaryField
{
wall
{
type fixedvalue;
value (0 0 0);
}
Outlet
{
type inletOutlet;
inletValue (0 0 0);
}
Inlet
{
type fixedvValue;
value (0 0.028 0);
}
"front.*"

{
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type empty;
}

"back.*"

{
type empty;

}
}

//

KA AR AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A AR A AR AR A AR A A AR A AR A A A A A A kK

kA ARk KAk KXk Kk %k //
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Solution control file: Control Dict dictionary

3.

OpenFOAM: The Open Source CFD

0

www.OpenFOAM. org

R *— CH++ -
_______________ *\
| ========= |
|
I AN\ / F ield |
Toolbox |
I \\ / O peration | Version: 2.
|
| \\ / A nd | Web:
|
| \\/ M anipulation |
|
\* ____________________________________________________________
_______________ */
FoamFile
{
version 2.0;
format ascii;
class dictionary;
location "system";
object controlDict;

}

//********************

*****_**//
applicath}‘ heovirnghedGCastbLcat Tonkkeoamy
startFro%fl TatestTimey
//startTime 0;

StopAt endTime;
endTime 14400;
deltaT 0.05;
writeControl timeStep;
writeInterval 2000;
purgeWrite 0;
writeFormat ascii;
writePrecision 6;

writeCompression off;

timeFormat general;

*x X kX kX X*x *x k% K* *x *
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timePrecision 6;

runTimeModifiable false;

//

R R I e g I dh b b dh b b S b S b b b b db b e dh b R db b S S b dh b b 2h b dh b dh b 2 Sh b db Sb b 4h b db b dh b b Sb b g4
kAhkkKk kK Kk kK Kh*k //

University of Moratuwa, Sri Lanka.
Electronic Theses & Dissertations
www.lib.mrt.ac.lk
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Physical properties used for numerical solution: Physical properties

www.OpenFOAM. org

dictionary
/* ________________________________ * — C++ e K o
_______________ *\
| ========= |
|
| \\ / F ield | OpenFOAM: The Open Source CFD
Toolbox |
[ \\ / O peration | Version: 2.3.0
|
| \\/ A nd | Web:
|
| \\/ M anipulation |
|
K
_______________ */
FoamFile
{
version 2.0;
format ascii;
class dictionary;
location "constant";
object physicalProperties;

}

//***‘j«'r**

****?‘fg.*//

R T T R I

// Solidréﬁoperties

Solid density

Wood density

Char density

Ash density

Pyrolysis temperature
Activation energy
Frequency

Fiber Saturation Point
Char Fraction

Volatile Fraction

Ash Fraction

Initial flame time
Specific radiation area
CO2fraction

COfraction

CH4fraction

H2fraction

radiation absorption coefficient

P1 model Gamma
steffans constant

A v tiasesa X kg A A&n b

rhosolid [ 1 -3 0
Wooddensity [ 1 -3 O
Chardensity [ 1 -3 0

Ashdensity [ 1 -3 0
Tpo [ 0 0 O
E[12-20-1
£f [ 00 -10
Mfsp [ O 0 O
CF [
VE [ 00 0O
AF [ 00 0O
Tflame [ O 0O O
Ar [ 0 -1
Co2f [0 O
COf
CH4f
H2f [0 0 0 O
abs [0 -1 O
Gammar [0 1
steffb [1 0 -3 -4

00O
000
000
000

— O O O O O

000O0O0O0O

[000O0O0O0O
[00 0000 0]

]

]

R O OO oo

1 0.

0
0]
]
0.
0.0

10
0]

0.

*x X *x Kx K* %

0.54;
4;
0525;
075;
.375;
1/3;

5.67e-8;
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// Gas properties

Initial Gas density
Universal gas constant
kH20

kH2

kCH4

kCO2

kCO

k02

kN2

MH20

MH2

MCH4

MCO

MCO2

MO2

MN2
sigmaH20
sigmaH2
sigmaCH4
sigmaCoO
sigmaCO2
sigmaO?2
sigmaN2 o

Evapouration Coefficient
Evaporation Activation energy
Ambient Temperature

Relative Humidity

delta

Aco?2

Ao2

Hs

//

KA KA KK A A A A A A AR KA A AA AN XA AN AKX KKK

RAIR I IR b Ib Ib Ib b b b 4 //

rhogas [ 1 -3 00000 1] 1.2;
R[12-2-1-1001] 8.314;
kH20 [ 0 0 0 -1 0 O 0 ] 0.003965;
kH2 [ 0 0 0 -1 0 0 0 ] 0.014e6;
kCH4 [ 0 0 0 -1 0 0 0 ] 0.009253;
kCO2 [ 00O O -1 00O ] 0.008;
kCO [ 000 -100017] 0.012;
ko2 [ 000 -1 00071 0.011;
kN2 [ 00 0 -1 0007 0.0133;
MH20 [1 0 0 O -1 0 0 ] 22.213;
MH2 [1 0 0 0 -1 0071 3.74
MCH4 [1 0 0 0 -1 0 0 1 20.622;
MCO [1 00 0 -1 00 ] 28.5;
MCO2 [1 0 0 0 -1 0 0 1 35;
MO2 [1 0 0 0 -1 0 0 ] 30.43;
MN2 [1 00 0 -1 0 0 1 28.5;
sigmaH20 [0 1 0 0 O O O ] 3.176;
sigmaH2 [0 1 0 0 O O O ] 3.269;
sigmaCH4 [0 1 0 O O O O ] 3.7345;
sigmaCO [0 1 0 O O O O 1 3.7;
sigmaCO2 [0 1 0 0 0 0 0 ] 3.826;
sigma02 [0 1 0 0O 0 O O ] 3.589;
siomeN2 S5E0 11aQke. 0 0 0 1 3.755;
a.l..0:0.0 000071 1760;
"T"0"0 0 0 0001 0;
c [ 0O0O0OO0O0OO0O0OT7] 0;
D[ O 1 0O00O0O07] 0.02;
Aw [ 00 -1 0 0 0 O] 5.56e+06;
Ew [ 1 2 =2 0 -1 0 0 ] 8.7%e+4;
Ta [ 0001 000 ] 300;
RH [ 0O00O0OO0OOT7] O0.7;
delta [ 000 0 0 0 0] le-25;
Aco2 [ 01 -1 -1 0 0 0 ] 3.42;
Ao2 [ 01 -1 -1 0 0 0 ] 0.652;
Hs [1 -3 -1 1 0 0 0] 1;

Rk a b b b b b b b b b b b I I IR IR I b b b b b b b b b b b b b b
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