3=

2313]2], Vol.15, No4, pp.15-21(2010)

FHEVEGS BDS 0| §T R EY A
NEDLER L

* P
o4 - Y Em

Numerical Study on Turbulent Nonpremixed Pilot Stabilized Flame
using the Transported Probability Density Function Model

Jeongwon Lee and Yongmo Kim

ABSTRACT

The transported probability density function(PDF) model has been applied to simulate the turbulent non-
premixed piloted jet flame. To realistically account for the mixture fraction PDF informations on the turbulent
non-premixed jet flame, the present Lagrangian PDF transport approach is based on the joint velocity-com-
position-turbulence frequency PDF formulation. The fluctuating velocity of stochastic fields is modeled by
simplified Langevin model(SLM), turbulence frequency of stochastic fields is modeled by Jayesh-Pope model
and effects of molecular diffusion are represented by the interaction by exchange with the mean (IEM) mix-
ing model. To validate the present approach, the numerical results obtained by the joint velocity-composition-
turbulence frequency PDF model are compared with experimental data in terms of the unconditional and
conditional means of mixture fraction, temperature and species and PDFs.

Key Words : Hybrid FV/transported composition PDF approach, Turbulent nonpremixed piloted jet flame,
Turbulence-chemistry interaction, Fluctuations of scalar dissipation rate, Probability density function
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Alphabets Greeks
Cy : Model constants of x a : Composition
f : Probability density function(PDF) p : Density
F: Mass density function(MDF) 7; : Reynolds stress tensor
Jo @ Scalar diffusion flux ¢ : composition vector
k  : Turbulent kinetic energy @ : sample space of composition vector ¢
P : Turbulence production @ : Turbulence frequency
p : pressure © : Sample space of turbulence frequency @
St : Source term of x 2 : Conditional averaged turbulence frequency
U : velocity
V' : sample space of U Subscripts
W : Weiner process by Gaussian random num- " fluctuating part of velocity and com-
ber generator position vector
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Fig. 1. Radial profiles of mean and fluctuating velocities for different axial locations (x/D= 20, 30, 50).
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Fig. 2. Radial profiles of mean and variance of mixture fraction (top), temperature and mass fraction of major species
(O2, CO,) (middle), and mass fraction of CO and H. (bottom) for different axial locations (x/D= 10, 20).
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