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A visual investigation of non-premixed flame behavior
under acoustic excitation

Kee-Man Lee*, Sai-Kee Oh™
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Abstract

Experimental study was conducted to investigate the effects of axial forcing on the flame structures
near the nozzle exit of non-premixed flame. The most notable observation is that the direction of
vortical motions is changed at some ranges, according to the increase of excitation amplitude.
Especially, the elongation flame and the phenomenon of In-burning are always occurred when the
vortical motion turnabout. In an analysis of the flame/flow visualization by means of direct photography
and RMS technique, a plausible explanation can be made that above phenomena are related only to the
amplitude of phase average velocity between the instantaneous velocity elements of excited flow.
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EFReynoldss 720 1050
EHF 75, m/s 0.55 0.8
FAF 54 m/s 0.1 0.1
7FA F3, Hz 171 171
7IH Z=, Vep 0~ 20 0~5
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Fig. 12 Chronological images of vortices reversion flames (From left-top 0° , 30° increse to the right)
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Fig. 13 Chronological Mie-scattering images of upper flames (From lefi-top 0° , 30° increse to the right)
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