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ABSTRACT

The multi-environment probability density function model has been applied to simulate a turbulent premixed
flame in a swirl combustor. To realistically account for the unsteady flow motion inside the combustor, the
formulations are derived for the large eddy simulation. The Flamelet generated manifolds is utilized to
simplify a multi-dimensional composition space with reasonable accuracy. The sub grid scale mixing is
modeled by the interaction by exchange with the mean mixing model. To validate the present approach, the
simulation results are compared with experimental data in terms of mean velocity, temperature, and species
mass fractions.
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Alphabets Greeks
C, : Micromixing constant A : LES filter size
F  : Joint scalar PDF H : VlSC(?Slty
p  : pressure P : densny. . .
P weight 1) : composition(abscissa) vector
S - strain rate w : reaction rate
ic tSchmldttsu number Subscripts
) ernpt?ra e RMS : root mean square of a variable
u : velocity vector .
. . sgs  : sub-grid scale property
Z  : mixture fraction
. t : turbulence property
Y  : progress variable o
X : axial component of a vector
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2.1. Large Eddy Simulation
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Fig. 1. Schematic of the injector with combustion chamber.
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Fig. 2. Mean x-r pseudo-streamline pattern.
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Fig. 4. RMS axial velocity profile for cold flow. LES
(solid line), EXP(symbols)[10].
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Fig. 6. Mean temperature field in the combustion chamber.



MEPDF& 0|43 945 214

AU ol &8t sh ol o okF =A 33

Uy |mis|
S
(@)
o
’/
|
/
uy |m/s|
o B 8

8 R o
e

8 B
o
Q

% o
o
o

uy |mis]
B 8
(@)
o
[e)
o
(e}
O
uy |mis]
o B 8
o
o
o
o
o
o
o
(e}
‘e

&

0 20 0 ] A 10 20 0 0
r[m rimi

Fig. 7. Average axial velocity profile for reacting flow
(25 kW). LES (solid line), EXP(symbols)[10].
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