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Numerical Analysis for Autoignition Characteristics of ‘Turbulent
Gaseous Jets in a High Pressure Environment

24T, FE&E2T &R
Seong-Ku Kim, Yongwook Yu, Yong-Mo Kim

ABSTRACT

The autoignition and subsequent flame propagation of initially nonpremixed turbulent system
have been numerically analyzed. The unsteady flamelet modeling based on the RIF
(representative interactive flamelet) concept has been employed to account for the influences of
turbulence on these essentially transient combustion processes. In this RIF approach, the
partially premixed burning, diffusive combustion and formation of pollutants(NOx, soot) can be
consistently modeled by utilizing the comprehensive chemical mechanism. To treat the spatially
distributed inhomogeneity of scalar dissipation rate, the multiple RIFs are employed in the
framework of EPFM(Eulerian particle flamelet model) approach. Computations are made for the
various initial conditions of pressure, temperature, and fuel composition. The present turbulent
combustion model reasonably well predicts the essential features of autoignition process in the
transient gaseous fuel jets injected into high pressure and temperature environment.

Fa7]4&80] : Autoignition(2+$3 78 3}), Turbulent gaseous jets(Hi#|E), Multiple-RIF model(H] 7
A 273938 = 4), Scalar dissipation rate(~Z-&A2HE)
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2. Unsteady Flamelet Modeling
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Fig. 1 Schematic cross-section of the combustion

1
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Table 1 Pre-injection condition obtained by burning of
a premixed charge of C;Hy/Ho/Oo/N, mixture

Reactants Products
Pressure 10.6 atm 40.7 atm
Temperature 444 K 1146 K
Mol. Wt. 27.59 28.43
N> 0.648 N 0.666
Species mole 0, 0.278 0O, 0.208
fractions H; 0.059 H>O 0.092
CoHa 0.015 CO; 0.031
NO 0.003
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