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Numerical Study on Non-premixed Methane Flames in Twin-jet

Counterflow
K. W. Chun, J. H. Kim, and C. H. Chung

ABSTRACT

A two-dimensional twin-jet counterflow system has been designed, in which two
streams from two double-shit nozzles form a counterflow. This flow system enables
one to systematically investigate varios effects on -non-premixed flames, including the
non-premixed flame interaction, the edge flame behavior and the effect of curvature.
Non-premixed flame interaction in the twin~jet counterflow system has been
investigated numerically for methane fuel diluted with nitrogen. Three types of
non-premixed flame(conventional counterflow flame, crossed twin-jet flame and petal
shaped flame) were simulated depending on the combination of fuel/oxidizer supply to
each nozzle.

The extinction characteristics of non-premixed methane flame in the twin-jet
counterflow have been investigated numcrically. The boundary of the existence of
petal-shaped flames was identified for the twin-jet counterflow flames. Due to the
existence of the unique petal-shaped flames, the extinction boundary for the twin-jet
counterflow can be extended significantly compared to that for the conventional
counterflow non-premixed flames, through the interaction of two flames. Through the
comparison of the crossed twin-jet flame and the conventional counterflow flame,
structure of the crossed twin-jet counterflow flame is analysed. Through the
comparison of the petal shaped flame and the conventional counterflow flame, the
extension of the extinction boundary for the twin-jet counterflow is investigated.

Key Words : Non-premixed flame, Twin-jet counterflow flame, Crossed twin-jet flame,
petal shaped flame, Extinction,
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Figure 1 Calculation domain and Gris system
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Figure 2 Three types of flame in the twin-jet
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