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Flamelet Modeling of Structures and NOx Formation Charateristics in Bluff-
Body stabilized Methanol Flames
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Abstract

This paper computes the bluff-body stabilized jet and flame. This study numerically investigates the
nonpremixed C,H;-air jet for the nonreacting case and the nonpremixed CH;OH-air turbulent flames for the
reacting case using the laminar flamelet model on modified KIVA2 code. And this study predicts NOx
formation characteristics using Eulerian Particle Flamelet Model. In the present study, the turbulent
combustion model is applied to analyze both nonreacting and reacting case. And both standard k-e model and
modified k-¢ model are used in nonreacting case. Calculations are compared with experimental data in terms
of velocity, mixture fraction, mixture fraction Root Mean Square and Temperature. The present model
correctly predicts the essential features of flame structures and NOx formation characteristics in the bluff-
body stabilized flames.
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2.22 Steady Laminar Flamelet Model
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Fig. 1 Recirculation zone of Stream line for the
standard k-ge model(left) and modified k-g
model(right)
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Fig. 2 Radial profiles of mean axial velocity in the
non-reacting case( solid line : modified k-¢ model,
dashed line : standard k- model )
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Fig. 3 Radial profiles of mean mixture fraction in the
nonreacting case ( solid line : modified k-€ model,
dashed line : standard k-g model )
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Fig. 4 Radial profiles of mean mixture fraction RMS
in the nonreacting case ( solid line : modified k-€

model, dashed line : standard k- model )
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Fig. 5 Flamelet library for O radical and NO
production rate
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Fig. 6 Radial profiles of mean mixture fraction in the
reacting case ( solid line : ML1 flame, dashed line :
ML2 Flame, squares : Masri data of ML1, deltas :
Masri data of ML2 )
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