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Characteristics of Premixed Flames in a Double Concentric Burner

Sung Jun Kwon, Min Suk Cha, Mansoo Choi and Suk Ho Chung
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Abstract

Various flame types are observed in a double concentric burner by varying equivalence ratio and flow
rates in each tube. Observed flame types include bunsen-type flame, ring-shaped flame, outer lifted flame,
inner lifted flame, and oscillatory lifted flame. The domain of existence of various flames is mapped with
equivalence ratio and annular jet velocity. Each flame is investigated through direct photography and OH
PLIF. As central air velocity increases, the blowout region is diminished and lifted oscillating flames are
observed. Inner lifted flames are observed from bunsen flames or rich ring shaped flames by increasing
central air velocity. For inner lifted flames, annular jet velocity at flame liftoff decreases with increasing
central air jet velocity. Axial velocity profile and temperature field using LDV and CARS, respectively, for
a typical inner lifted flame are also measured through which the role of tribrachial flame for stabili zation in

emphasized.
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Table 1  Experimental conditions for flame
characteristics
v, [mvs] V. [m/s] ¢
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0.11 0.8-4.0 06-1.7
0.19 0.8-4.0 0.6-1.7

(a) (b) (c) (d)

Fig. 2 Direct photographs and OH PLIF images of
flames; (a) ¢ = 1.47, (b) 1.20, (c) 1.02, and
(d) 1.20
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