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A Study on Flame Structure of SNG Fuel

Part 1 : Interaction between Flames Downstream

. ¢ sxt
Keunseon Sim", Keeman Lee

ABSTRACT

A combined experimental and numerical study has been conducted to investigate the
downstream interaction between simulated SNG-air premixed flames in fuel composition of 91%
CH, + 6% CsHg + 3% H,. In this study, the effects of fuel molar concentration(lean-rich) and
strain rate(a,) were major parameters. A main focus is to investigate flames behavior and
chemical interaction at flames downstream. The numerical results were calculated by OPPDIF
application. The reaction mechanism adopted was USC-II model including C3 reaction.

Key Words : Synthetic Natural Gas(SNG), Downstream interaction, Strain rate,

Mole fraction, Flame structure
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Fig. 1 Schematic diagram of counterflow burner
and flow systems.
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Table 1 Experimental and Numerical conditions

Fuel CHy, CgHy, Hy
(99.999%)
Oxidizer Air
Composition ratio CH. = CsHs * Ho
91 : 6 :3
Diameter of nozzle(d) 14mm
Distance between nozzle(L) 15mm
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Fig. 3 Flame behavior with condition at counterflow
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Fig. 4 Flame structure on the symmetric
condition(y = & = 5.07%) at a, = 50 s
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Fig. 5 Flame structure on the symmetric rich
condition(y = & = 11.02%) at g, = 50 s~
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Fig. 6 Flame structure on the symmetric lean
condition(&, = £, = 10.32%) at a, = 150 s’
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