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Characteristics of Turbulent Nonpremixed Jet Flame
in Cross Air Flow

KeeMan Lee and Jeong Park
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Abstract

An experimental study on the characteristics of stability of propane turbulent nonpremixed jet flames
discharged normal to air free-streams with uniform velocity profile is conducted. Experimental
observations are focused on the flame shape, the stability considering two kinds of flame, lift-off
distance, and the flame length according to velocity ratio. In order to investigate the mixing structure
of the flame base at the lower limit, we employ the RMS technique and measure the species
concentration by a gas chromatography. In the results of the stability curve and lifted flame, it is
found that the dependency of nozzle diameter is closely related to the large-scale vortical structure
representing counter-rotating vortices pair. Also, the detailed discussion on the phenomenon of blowout

due to this large vortical motion, is provided.
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(a) Non-lifting flame

(b) Lifing flame

Fig. 2 Photographs of a non-lifting and liftable
flame shape according to the jet velocity;
Vw=3m/s, d0= 3.1lmm
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