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A Study on the Laminar Burming Velocity Using an Angle Method and
Annular Diverging Channel Combustor and Characteristics Of

Chemiluminescence

Seungho Yun®, Keeman Lee™

+

ABSTRACT

In this study, the laminar burning velocities of SNG fuel were studied using both

experimental measurements and Kinetic simulations.

They were measured using the

angle method of Bunsen flame configuration and the annular diverging channel
combustor. And they were also numerically calculated by CHEMKIN Package with GRI
3.0 mechanisms. Spectrometer was used for characteristics of flame chemiluminescence
of SNG fuels. From results of this work, first, we found that according to adding H-
contents in the fuels the laminar burning velocities of SNG fuels were increased. And
second, we also discovered existence of OHx*, CHx, Cox, HCO*, CHy* radicals and their

correlation.

Key Words : Laminar Burning Velocity, Angle Method, Chemiluminescence,
Annular Diverging Channel Combustor, Radical
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Table 1 Experimental conditions.
Fuel CH4, CgH& Hz
Oxidizer Air
Diameter of nozzle(mm) 10
Equivalence ratio(®) 08 ~ 16
100 : 0 : 0 (Ref)
Composition ratios of 95 :5:0 (CO)
simulated SNG fuel 91 :6:3 (C3)
(CHy4 = C3Hg : H») 8 :8:7 (C7)
80 :9 : 11 (C11)
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Fig. 1 Experimental apparatus |
(Schlieren method).
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Fig. 2 Experimental apparatus |
(Annular diverging channel combustor).
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Fig. 3 Experimental apparatus Il
(Spectrometer).

Fig. 4 Example of a schlieren(left) and illustration of
the cone angle methodology(right).
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5 Experimental Laminar burning velocity of Fig. 8 Characteristics of chemiluminescence
different mixture ratios for reference case.
(Using schlieren method).
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. 6 Experimental Laminar burning velocity of Fig. 9 Chemiluminescence intensity ratio(CH+/OHx)

different mixture ratios in lean region for all cases.
(Using annular diverging channel combustor).
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