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A Visual Investigation of Coherent Structure Behaviour Under
Tone-Excited Laminar Non-Premixed Jet Flame

Kee-Man Lee, Sai-Kee Oh and Jeong Park
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Abstract

A visualization study on the effect of forcing amplitude in tone-excited jet diffusion flames has been
conducted. Visualization techniques are cmployed using optical schemes. which arc a light scattering
photography. Flame stability curve is attained according to Reynolds number and forcing amplitude at a
fucl tube resonant frequency. Flame behavior is globally grouped into two from attached flame to
blown-out flame according to forcing amplitude: one sticks the tradition flame behavior which has been
observed in general jet diffusion flames and the other shows a varicty of flame modes such as the
flame of a feeble forcing amplitude where traditionally well-organized vortex motion ecvolves. a fat
flame. an clongated flame, and an in-buming flame. Particular attention is focused on an elongation
flame. which is associated with a turnabout phenomcnon of vortex motion. and on a rcversal of the
dircction of vortex rmoll-up. It is found that the flame length with forcing amplitude is the direct
outcome of the evolution process of the formed inner flow structure. Especially the ncgative part of the
acoustic cycle under the influence of a strong negative pressure gradient causes the shapes of the fuel
stem and fuel branch part and even the direction of vortex roll-up to dramatically change.
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Fig. 1 Schematic of burner and flow system
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