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Introduction

OPPDIF computes the diffusion flame between two opposing 
nozzles. A similarity transformation reduces the flow field to a 
one-dimensional problem, either for an axisymmetric flow or for a 
2-dimensional planar case. For the radially axisymmetric case, the 
similarity solution assumes that the radial component of velocity 
is linear in radius and the dependent variables become functions 
of the axial direction only. For the planar case, the velocity 
(perpendicular to the axis of the opposed flow) is linear with the 
distance in the direction, and again the dependent variables 
become functions of  the axial direction only. 

OPPDIF solves for the temperature, species mass fractions, axial 
and perpendicular velocity components, and perpendicular 
pressure gradient.
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Introduction
The opposed-flow geometry makes an attractive 
experimental configuration, because the flames 
are flat, allowing for detailed study of the flame 
chemistry and structure.  OPPDIF allows 
simulation of both premixed and non-premixed 
flames.
The axisymmetric geometry consists of two 
concentric, circular nozzles directed towards each 
o the r. Th i s configu ra t i on p roduces an 
axisymmetric
flow field with a stagnation plane between the 
nozzles. 
The location of the stagnation plane (line) on the 
momentum balance of the two streams. When the 
streams are premixed, two premixed flames exist, 
one on either side of the stagnation plane. When 
one stream contains fuel and the other oxidizer, a 
diffusion flame is established. Since most fuels 
require more air than fuel by mass, the diffusion 
flame usually sits on the oxidizer side of the 
stagnation plane; fuel diffuses through the 
stagnation plane to establish the flame in a 
stoichiometric mixture.
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OppDif Application
Keyword Syntax and Rules
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Input File: Keywords
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Input File: Keywords
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Input File: Keywords
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Input File: Keywords
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Example

OppDif

Input File

Results :

1. Temperature profiles versus Mixture Fraction
2. Hdot Profiles versus Mixture Fraction
3. Species Profile

MIX
TDIF

PCAD 0.7
RGTC 1.0

ENRG
PLAT

AFUE      0
AOXI      0

VFUE    100
VOXI    82.44
TFUE    300
TOXI    300

TMAX   2000

GRID   0.
GRID   0.05
GRID   0.1
GRID   0.25
GRID   0.5
GRID   0.75
GRID   0.9
GRID   1.0
GRID   1.05
GRID   1.1
GRID   1.15
GRID   1.25
GRID   1.30
GRID   1.35
GRID   1.4
GRID   1.45
GRID   1.5
GRID   1.55
GRID   1.6
GRID   1.65
GRID   1.7
GRID   1.75
GRID   1.8
GRID   1.85
GRID   1.9
GRID   1.95
GRID   2.0
XEND  2.0
XCEN  1.0
WMIX  1.5

PRES  1.0
IRET  20
UFAC  2.

SFLR  -1.E-4
PRNT   11

TIME 200 1.E-6
TIM2 200 1.E-6

GRAD 0.5
CURV 0.5

FUEL CH4  0.5
FUEL N2   0.5
OXID N2 0.79
OXID O2 0.21

/
PROD H2O   0.3
PROD N2    0.7

/
RTOL  1.E-3
ATOL  1.E-6
ATIM  1.E-6
RTIM  1.E-3

/
END

Conditions:

Vfuel=100 cm/s
Voxi=82,44 cm/s

Tfuel=300 K
Toxi=300 K

D= 2 cm
Pressure=1 Atm

Mole Frac CH4=0,5
Mole Frac N2= 0,5

Mole Frac O2= 0,21
Mole Frac N2= 0,79

Kinetic Mechanism: GRI-Mech 3.0 :
http://www.me.berkeley.edu/gri_mech/
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Graphical Post-process
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Results....

Temperature profile versus Mixture Fraction
OppDif
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Results....

Heat release Rate profile versus Mixture Fraction
OppDif
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Results....

Species profiles versus Mixture Fraction

OppDif
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Results....

Species profiles versus Mixture Fraction

OppDif
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