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Effect of Oxygen Enriched Air on the Combustion Characteristics
in a Coaxial Non-Premixed Jet (1)
- Lift-off and Flame Stability -
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Abstract

Combustion using oxygen enriched air is known as a technology which can increase flame stability
as well as thermal efficiency due to improving the burning rate. Lift-off, blowout limit and flame
length were examined as a function of jet velocity, coflow velocity and OEC(Oxygen Enriched
Concentration). Blowout limit of the flame below OEC 25% decreased with increase of coflow velocity,
but the limit above OEC 25% increased inversely. Lift-off height decreased with increase of OEC. In
particular, lift-off hardly occurred in the condition above OEC 40%. Flame length of the flames above
OEC 40% was increased until the blowout occurred. Great flame stability was obtained since lift-off
and blowout limit significantly increased with increase of OEC.
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Table 1 Experimental condition

Lift-off height
Item Blowout Flame len ggth
Fuel jet velocity(m/s) 0~120 0~100
Coflow velocity(m/s) 0~25 0.66
Re Fuel 0~53933 0~44944
Coflow 0~3871 1022
OEC(%) 21~65 21~50

Table 2 Flow rates of air and oxygen

)

OEC(%) A(V/min) 02:44(Vmin)

21 23.8 0

25 22.6 1.2

30 21.1 2.7

35 19.6 4.2
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Fig. 3 Stability limit as a function of coflow
velocity(OEC=21%)
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Fig. 4 Flame speed according to OEC
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for various OECs
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Fig. 7 Lift-off height with jet velocity for
various OECs(V,=0.66m/s)
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