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Numerical Anaysis for the Soot Formation Processes in Acetylene-Air
Nonpremixed Turbulent Jet Flame
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ABSTRACT

The flame structure and soot formation in Acetylene-Air nonpremixed jet flame are numerically analyzed.
We employed two variable approach to investigate the soot formation and oxidation processes. The present
soot reaction mechanism involves nucleation, surface growth, particle coagulation, and oxidation steps. The
gas phase chemistry and the soot nucleation, surface growth reactions are coupled by assuming that the
nucleation and soot mass growth has the certain relationship with the concentration of pyrene and acetylene.
We also employed laminar flamelet model to calculate the thermo-chemical properties and the proper soot
source terms from the information of detailed chemical kinetic model. The numerical and physical model
used in this study successfully predict the essential features of the combustion processes and soot formation
characteristics in the reaction flow field.

FQ7]4-80] : Nonpremixed flame(H] | &3}3}<d), Laminar flamelet(ZF3+<9¥), Soot(v]<d), PAH
(s 18 BFE a3 o)

Nomenclature k  :boltzmann constant, J/K
Ys :mass fraction of soot ps :density of the soot, kg/m’
N  :soot number density, particles/m3 C. :agglomeration rate constant
M, : molar mass of soot, kg/kmol : probability density function

Cmin : number of carbon atoms in the incipient : temperature, K

soot v : velocity components, m/s

Na : Avogadors' number, particles/kmol : time, s

P

T

u,

t

Z :mixture fraction
I' :diffusion coefficient
X

3 Y, st ok AR
** 519, ShoFry 3 7| 74]4_5}_\?_ : scalar dissipation rate, 1/s
**x 3 Q) T o : Stefan-boltzmann constant
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