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Abstract: Based on "flame-controlling" continuous algorithm, a high precision numerical simulation of
the propagation limit of hydrogen-belnded natural gas laminar planar premixed flame was performed, re-
vealing the impacting mechanism of hydrogen blending ratio on flammability. The chemical explosive
mode analysis (CEMA) method was used to identify the flammability limit formation mechanism as well
as the dominate control factor. Results show that the role of hydrogen blending ratio in the lean flamma-
bility limit is ignorable, while the rich flammability limit is broadened due to production of H radicals by
residual hydrogen pyrolysis at rich flammability limit and hydrogen’s preferential diffusion effect. In over-
all, the effect of hydrogen preferential diffusion characteristics on methan propagation limit is fairly weak,
however, hydrogen chemical reactions can affect the lean/rich flammability limits remarkably, especially
for the rich flammability limit. The hydrogen chemical reactions are important for the lean flammability
limit, while hydrogen diffusion property plays the governing role in the rich flammability limit. For the
premixed propagation flame of hydrogen doped methane, although the heat release from incipient fuel-py-
rolysis reactions occurring the preheating zone upstream is indiscernible, the appearance of local extinc-

tion (EXTC) mode in this area plays the governing role in the global flame stability. The employment of
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porous plate burner can effectively extend the lean/rich flammability limits. Heat conductivity is always

the most important factor for the lean/rich flammability limits; N, and H, play the secondary significance

for the lean and rich flammability limits, respectively.

Key words: natural gas, hydrogen, flammability limit, extinction, chemical explosive mode analysis
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