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Behavioral Characteristics of the Non-Premixed Methane-Air
Flame Oppositely Injected in a Narrow Channel
Young Min Yun, Min Jung Lee, Sang Moon Cho and Nam Il Kim
Key Words :  Counter Diffusion Flame(thdF &4F 3}¢d), Flame Structure(3}$3 —+32), Channel

Flow(A '@ 5), Numerical Simulation(5=%] | A1)

Abstract

Characteristics of a counter flowing diffusion flame, which is formulated by an oppositely-injected
methane-jet flow in a narrow channel of a uniform air flow. The location of the flame fronts and the flame
lengths were compared by changing the flow rates of fuel. To distinguish the effects of the narrow channel on
the diffusion flame, a numerical simulation for an ideal two-dimensional flame was conducted. Overall trends
of the flame behavior were similar in both numerical and experimental results. With the increase of the ratio
of jet velocity to air velocity flame front moved farther upstream. It is thought that the flow re-direction in the
channel suppresses fuel momentum more significantly due to the higher temperature and increased viscosity
of burned gas. Actual flames in a narrow channel suffer heat loss to the ambient and it has finite length of
diffusion flame in contrast to the numerical results of infinite flame length. Thus a convective heat loss was
additionally employed in numerical simulation and closer results were obtained. These results can be used as

basic data in development of a small combustor of a nonpremixed flame.
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Fig. 1 Schematic diagram of the test burner (a) experimental test section, (b) computational domain
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