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Abstract: The ignition delay time, the laminar combustion speed of natural gas and the main species
concentrations in the natural gas oxidation process were simulated by six detailed reaction mechanisms,
and also compared with corresponding experimental data. The results showed that, compared with the
other five detailed reaction mechanisms, Aramco 2.0 mechanism had the highest accuracy in predicting the
ignition delay, laminar combustion and oxidation characteristics of natural gas. Based on Aramco 2.0

mechanism, an initial reduced reaction mechanism (including 21 species and 150 reactions) of natural gas

W5 B #A: 2022-04-29

E £ B : BRAHETE AL (2017-11-0006-0031)

1E & 8 RRR01998—), L, Wi/, FE MR ENNRIIERIA 7 T ABTSE . E-mail: 1192745184@qq.com
BIEMEE: Y301977-), B, #3%, i+, FENF R SHLEIHRP AT HAIPIS . E-mail: zengwen928@sohu.com

SIAERRN: RRA, WS BRI, 5. KRR AL S 50 1E (1], fi2s 3h 1247, 2024, 39(4): 20220272. SONG Chenxing, ZENG Wen,
CHEN Xiaoxiao, et al. Construction and validation of reduced reaction mechanism of natural gas[J]. Journal of Aerospace Power, 2024,

39(4):20220272.

20220272-1


mailto:1192745184@qq.com
mailto:zengwen928@sohu.com

IR DA

%39 %

(including CH,, C,H¢ and C;Hg) was formed using the path sensitivity analysis, production rate analysis

and reaction path analysis. At the same time, based on decoupling method, through combining the reaction

mechanism of C,—C,; in the initial reduced reaction mechanism with the detailed reaction mechanism of

H,/CO and the reduced reaction mechanism of NOx, the reduced reaction mechanism of natural gas was

constructed (including 40 species and 189 reactions). Compared with the corresponding experimental data,

it was found that the reduced reaction mechanism can well predict the ignition delay, laminar combustion

and oxidation characteristics of natural gas under various conditions.

Keywords: natural gas; reduced reaction mechanism; decoupling method;

path sensitivity analysis; rate of production analysis
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Fig. 1 Ignition delay times of natural gas at different conditions
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