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Combustion Characteristics for Varying Flow Velocity on
Methane/Oxygen Diffusion Flames

Ho-Keun Kim, Sang-Min Lee, Kook-Young Ahn and Yong-Mo Kim
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Abstract

The combustion characteristics of methane oxygen diffusion flames have been investigated to give
basic information for designing industrial oxyfuel combustors. NOx reduction has become one of the
most determining factors in the combustor design since the small amount of nitrogen is included from
the current low cost oxygen production process. Flame lengths decreased with increasing fuel or
oxygen velocity because of the enhancement of mixing effect. Correlation equation between flame
length and turbulent kinetic energy was proposed. NOx concentration was reduced with increasing fuel
or oxygen velocity because of the enhanced entrainment of the product gas into flame zone as well as
the reduction of residence time in combustion zone.
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CH4+20, = CO, + 2H,0
CH,+2(0,+3.76N;) = CO, + 2H,0 + 7.52N,
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Table 1 Comparison between air-fuel combustion
and oxy-fuel combustion

air-fuel oxy-fuel
Flammability Limit 7-15 % 5-50 %
Laminar Burning
Velocity [cm/s] 30 390
Adiabatic Flame
220 3050
Temperature [K] 0
Flue Gas Volume 35 1
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CO (ppm, dry)

Fig.

u,=8.1, 17.2, 277, 399m/s u.=8.3, 18.0, 30.0, 450 m/s
(a) u~80m/s (b) u~60m/s

u,~ 8.7, 200, 402, 59.6m/s 1,=10.0, 28.5, 77.3m/s
(c) u=40m/s (d) u=20m/s
Fig. 3 Flame images with increasing oxidizer velocities at (a) u~80, (b) 60, (c) 40 and (d) 20m/s
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Fig. 5 Variation of flame lengths with increasing Fig. 6 Variation of nondimensionalized flame
oxidizer velocities at various fuel length according to flame Foude number
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Fig. 7 Nondimensionalized flame length according
to turbulent kinetic energy
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