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Abstract

The effect of adding carbon dioxide to methane-air flame was investigated
experimentally. Measurements included extinction limits, flame temperature and photographic
investigation of flame. A diffusion flame was stabilized between counterflowing streams of
methane diluted with carbon dioxide and air diluted with carbon dioxide. Extinction limits
and temperature for such flames were measured over a wide parametric range and were
compared with those for other flames that fuel or oxidant was diluted with nitrogen or
argon. The experimental results indicate that extinction phenomena can be explained by
thermal effect and as an amount of carbon dioxide in fuel or oxidant increases, greatly as
compared with other flames flame-temperature falls and flame-thickness is reduced.
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(CH,; : CO; = 70 : 30)
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Fig.3-22 Temperature profiles
(CHs : N2 =70 : 30)
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Fig.3-23 Temperature profiles
(CH4 : Ar = 70 : 30)
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o a=B0 CH 70%, N, 30% in fuel stream

® =80 CH, 70%, CO , 30% in fuel stream
A =80 CH, 70%, Ar  30% in fuel stream
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Fig.3-25 Temperature profiles
(CH,4 : Diluent = 70 : 30, a=80)
[ n a=150, CH, 70%, €O, 30% in fuel stream
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Fig.3-26 Temperature profiles

(CH, : Diluent = 70 : 30, a=150)
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Fig.3-27 Maximum temperature as a
function of strain rate

(CHs : Diluent = 70 : 30)
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