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Effect of Initial Pressure on Lower Flammability Limit of
CH./H; in O,/CO, Atmosphere
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(School of Resources & Civil Engineering, Northeastern University, Shenyang 110819, China. Corresponding
author: SHANG Rong-xue, E-mail: rongxue.shang@foxmail.com)

Abstract: In view of the fire and explosion hazard in the combustion process of hydrogen-
blended natural gas in O,/CO, atmosphere, the influence mechanism of initial pressure on the
lower flammability limit of O,/CO,/CH./H, mixtures was studied by experiments and numerical
simulation. The results show that the lower flammability limit of premixed gas gradually
decreases with the increase of hydrogen blending ratio and oxygen content, and the Le Chatelier
formula can accurately predict the lower flammability limit of the premixed gas under different
initial pressures. Under high initial pressure, the mole fraction of OH radicals increases with the
increase of hydrogen blending ratio, and the promoting effect of the reaction OH+H,=H+H,O on
overall combustion is enhanced. With the increase of oxygen content, the mole fraction of H
radicals increases, and the inhibition effect of the reaction H+O,+M=HO,+M on near-limit
premixed combustion is weakened. As the initial pressure increases, the lower flammability limit
of the premixed gas decreases; the mole fraction of OH radicals decreases; the promoting effect
of the reaction HO,+CH;=OH+CH;O on the overall premixed combustion is enhanced.
Furthermore, both the linear relationship and the exponential relationship can accurately predict
the lower flammability limit of premixed gas under different initial pressures.

Key words: hydrogen-blended natural gas; oxygen-enriched combustion technology; initial
pressure; near-limit combustion; chemical kinetics
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