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Simplification and Verification of Combustion Reaction Kinetics
Mechanism of Coke Oven Gas

LIU Nai-cong,SUN Ji-hao,ZHAO Ning-bo, LI Shu-ying
( College of Power and Energy Engineering, Harbin Engineering University, Harbin, China, Post Code ;150001 )

Abstract: In order to decrease the calculation time of numerical simulation of combustion chamber using
coke oven gas (COG) ,the detailed mechanism of GRI-Mech 3.0 was simplified based on direct relation
graph (DRG) and sensitivity analysis ( SA) methods. The validity of simplified mechanism was verified
via the ideal reactor caleulation and 2D numerical simulation. The results show that the simplified mecha-
nism including 25 components and 134 elementary reactions can accurately calculate the laminar flame
propagation speed ,ignition delay time,flame temperature and the intermediate combustion components of
COG in the wider ranges of the initial temperature (300 K to 800 K) , pressure (0.1 MPa to 2 MPa) and
equivalence ratio (0.5 to 1.4 ). The achieved simplified mechanism can effectively simulate the charac-
teristics of reactant consumption, product generation, lemperature and the intermediate product distribution
of the jet flame. On the premise of ensuring the calculation accuracy,the simplified mechanism greatly de-
creases the calculation time of numerical simulation.

Key words: coke oven gas,combustion ,reaction kinetics mechanism, numerical simulation
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Tab. | Components and volume fraction of coke oven gas
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