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A Study on the Laminar Buming Velocity of Synthetic Gas
of Coal Gasification(H,/CO)-Air Premixed Flames
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Abstract >> Syngas laminar burning velocity measurements were carried out at atmospheric pressure and ambient
temperature using the Bunsen flame configuration with nozzle burner as a fundamental study on flame stability
of syngas fuel. Representative syngas mixture compositions (H2:CO) such as 25:75%, 50:50% and 75:25% and
equivalence ratios from 0.5 to 1.4 have been conducted. Average laminar burning velocities have been determined
by the stabilized nozzle burner flames using the angle method, radical surface area method and compared with
the data obtained from the other literatures. And the results of each experimental methodologies in the various
composition ratios and equivalence ratios were coincided with the result of numerical simulation. Especially, it
was confirmed that there was necessary to choice a more accurate measurement methodology even the same static
flame method for the various composition ratios of syngas fuel including hydrogen. Also, it was reconfirmed that
the laminar burning velocities gradually increased with the increasing of hydrogen content in a fuel mixture.

Key words : Syngas(2}/d 7}2), Laminar burning velocity(5-$4x<; %), Flame angle method(2}% 2} =), Flame
surface area method(3}3 ™ %), Schlieren image(& 2] @ ©]1]| X)), Radical self chemiluminescence
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Q : total volumetric flow rate, m’/s
U : injection velocity, m/s A area, m’
S : laminar burning velocity, m/s ¢ : equivalence ratio

. angle, degree(®)
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H, : hydrogen
CO : carbon monoxide
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Table 1 Experimental conditions
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Fig. 2 Example of a Schlieren image (10mm nozzle burner,
H2:CO = 25:75%)
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Fig. 3 lllustration of the cone angle methodology
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Fig. 4 Example of radical chemiluminescence image(left)
and Abel-inverted image(right)
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Fig. 6 Validation of the angle and the area methodology
through comparison with the other experimental and numerical
results for the laminar burning velocity of 50/50% Hy/CO-air
mixture
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Fig. 7 Comparison of the flame angle(Schliren) and the flame surface area(CH* & OH* radical self chemiluminescence intensity

trace) approaches for syngas composition of 25/75% H,/CO :
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Fig. 8 Comparison of the flame angle(Schliren) and the flame surface area(CH* & OH* radical self chemiluminescence intensity
trace) approaches for syngas composition of 50/50% H2/CO : (a) Angle vs CH* Area, (b) Angle vs OH* Area
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Fig. 9 Comparison of the flame angle(Schliren) and the flame surface area(CH* & OH* radical self chemiluminescence intensity
trace) approaches for syngas composition of 75/25% H2/CO : (a) Angle vs CH* Area, (b) Angle vs OH* Area
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ment methodology for various composition ratios of premixed
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