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Hydrogen Compressed Natural Gas Combustion Characteristics and
Fire Extinguishing Agent Suppression Study
Wang Runqging Xie Yongliang Chen Bing
(' School of Mechanical Engineering, Southwest Jiaotong University, Chengdu, 610031 )

[ Abstract] Numerical simulation study on the laminar premixed flame speed of mixed hydrogen natural gas was carried out by
Chemkin-Pro, and the effect of hydrogen mixing ratio on the laminar premixed flame speed of mixed hydrogen natural gas was
discussed from the perspective of chemical kinetics, and the results showed that the FFCM1.0 mechanism could predict the laminar
premixed flame speed of mixed hydrogen natural gas more accurately; the laminar premixed flame speed of mixed hydrogen
natural gas rised with the increase of hydrogen mixing ratio, and the flame speed increased more significantly when the hydrogen
mixing ratio was more than 60%. The ability of three extinguishing agents, HFC-23, HFC-125 and HFC-227ea, to suppress the
laminar flame speed was studied and analysed, and it was found that HFC-227ea had a better suppression effect on the laminar
flame speed, and the effect of HFC-227ea on the laminar flame speed was further investigated. The conclusions showed that: in the
concentration range where no adverse reaction was observed, the higher the concentration of HFC-227ea, the lower the laminar
flame speed; with a burning equivalence ratio of about 1.5, the extinguishing agent had an enhanced effect on the laminar flame
speed.
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Table 2 Statistics of error values for each reaction

mechanism
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ML

% % % %
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pik C
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HFC-23  70.0 -844 2413 259 4.8 0.525
HFC-125 120.0 -48.1 164.1 66.0 3.6 0.568
HFC-227ea 170.0 -16.4 132.6 101.7 2.9 0.621
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different hydrogen mixing ratios when the equivalence
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