YA Aol 21 3 3] 20073 FA| 3 dl 3 =F3 pp.449~452

MEWLA MBILhR SIA7|o] SIHTE U BSE
HHEEA 8HA

o] ya', Z ¥2? 2 gz?

Numerical Study on Flame Structure and Pollutant Formation for

Syngas Turbulent Nonpremixed Swid Bumer

Jeongwon Lee, Sungmo Kang, Yongmo Kim
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£), Full NOx chemistry(NOx AJAJwHZAl)

Abstract_ . The present study numerically investigate the effects of the Syngas chemical kinetics
on the basic flame properties and the structure of the Syngas diffusion flames. In order to
realistically represent the turbulence—chemistry interaction and the spatial inhomogeneity of
scalar dissipation rate. the Eulerian Particle Flamelet Model (EPFM) with muitiple flamelets has
been applied to simulate the combustion processes and NOx formation in the syngas turbulent
nonpremixed flames. Due to the ability for interactively describing the transient behaviors of
local flame structures with CFD solver, the EPFM model can effectively account for the detailed
mechanisms of NOx formation including thermal NO path, prompt and nitrous NOx formation, and
reburning process by hydrocarbon radical without any ad-hoc procedure. validation cases include
the Syngas turbulent nonpremixed jet and swirling flames. Based on mumerical results, the
detailed discussion has been made for the sensitivity of the Syngas chemical kinetics as well as

the precise structure and NOx formation characteristics of the turbulent Syngas nonpremixed
flames.
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Fig. 1 Effect of syngas kinetics on laminar flame speed for4
different compositions at atmospheric pressure
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Fig. 2 Effect of syngas kinetics on laminar flame speed for3
different compositions at P=2.0 atm
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Fig. 3 Centerline profiles of mixture fraction, variance
of mixture fraction, temperature(a) and mass fraction of
OH and NO(b) for turbulent syngas jet flame at 1 atm
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Table 2 Operating Conditions for HEGSA swir bumer

mé m7 " mé m7

Load[kW] 10 10 20 20

Pres. 1-1.15 bar
CO[g/s) | 0.581 | 0.344 1,162 0.687
Ha[g/s] | 0029 | 0.017 0.058 0.034
CH4[g/s] - 0.074 - 0.148
N2[g/s] 1.256 0.745 2.519 1.490

Tair 293K /493K

Tfuel 293K
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Fig. 4 Centerline profiles of mixture fraction, variance
of mixture fraction, temperature and mass fraction of
OH and NO for turbulent syngas jet flame at 5, 10 atm
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Fig. 7 Comparison of prediction and OH-PLIF for M6
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