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Unsteady behavior of counterflow flame

Ki Ho Lee, Uen Do Lee, Kwang Chul Oh, Chun Bum Lee and Hyun Dong Shin

ABSTRACT

Unsteady behaviors of counterflow flame were studied experimentally in opposing jet
counterflow burner using diluted methane. To generate the unsteadiness on the flame,
the counterflow diffusion flame was perturbed by velocity changes made by the pistons
installed on both sides of the air and fucl stream. The velocity changes were measured
by Hot-wire and Laser Doppler Velocimutry, and the flame behaviors were observed by
High speed ICCD and ICCD.

In this investigation, the spatial ifrregularity of the strain rate caused the flame to
extinguish {rom the outside to the axis during the extinction, and we found the
following unsteady phenomena. First, the extinction strain rates of unsteady cases are
much larger than those of the steady ones. Second, the extinction strain rates become
larger as the slope of the change of the strain rate increases. Third, the unsteady
extinction strain rates become smaller with the increase of the initial strain rate.

Key Words | counterflow diffusion flame (& H B4 &89), extinction (£%8),
laminar flamelet (%4 8°1-H), strain rate (M8 #)
unsteady (1] %45
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