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Interaction Mode Change According to the Equivalence Ratios in the

Interacting Methane and Hydrogen Counterflow Premixed Flames
Ji-Woong Park®, Chang Bo Oh™

ABSTRACT

The interaction between methane and hydrogen premixed flames with the different
equivalence ratio and global strain rate was investigated numerically in one-dimensional
counterflow field. The OPPDIF code and GRI-v3.0 were used to simulate the interacting
flames. Overall trends in the maximum heat release rates of CHs— and Ha-side flame
were examined with the variation of a, The interaction mode of the flames were
classified according to the equivalence ratios and Lewis numbers of each flame and

global strain rate.
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Fig. 1 Schematic diagram of interacting
counterflowing premixed methane and hydrogen
flames.
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Table 1 Properties of mixtures

Lewis Number ( Le = a/D )

Case @ CH, mixture H, mixture
Dch4 Doy Dy, Doz
Lean 05| 0.973 1.102 || 0.357 | 1.474

Condition (L) | 07| 0966 | 1.103 | 0.377 | 1.584

Stoichiometric

1. A 1.1 b 1.72
Condition (S) 0] 0.956 05 [ 0.399 728

1.3 0.947 1.107 || 0.414 | 1.825

Rich 1.5| 0.941 1.108 || 0.421 | 1.884

Condition (R) | 2.0 | 0.928 1.111 || 0.430 | 2.001

40| 0.883 1.119 || 0.424 | 2.229
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Fig. 2 Maximum heat-release rates
evaluated at the methane flame sides at
different equivalence ratios as functions of
the global strain rate.
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Fig. 3 Maximum heat-release rates

evaluated at the hydrogen flame sides at
different equivalence ratios as functions of
the global strain rate.
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