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Al Asadi A new reduced mechanism for methane oxidation

Assistant Professor,

DeFI’EamT‘e”t of M:Chf"ln'ca][ Abstract: One of the important problems in the field of simulation of combustion
ngineering, Faculty o processes is the large size of the reaction mechanisms. For this reason, researchers have

Engineering, . . . .
o always tried to reduce the reaction mechanisms and reduce the number of reactions and
Bozorgmehr University of 77 . . . .
Qaenat, Qaen species in order to save time. The main goal of this research is to present a reduced
mechanism for methane oxidation. Combustion simulation has been done with the help
of diffusion flame model and mechanism reduction by sensitivity analysis and reaction
pathway analysis in CHEMKIN combustion simulator software. In the sensitivity
analysis, reactions that have low sensitivity in relation to all species are removed. In the
reaction pathway analysis, the reactions that have a small contribution to the production

Mitra Yadegari
Assistant Professor,
Department of Mechanical
Engineering, Faculty of

Mechanics and Civil of species or whose rate of reaction is less than a certain limit are eliminated. The
Engineering, Esfarayen proposed mechanism of the current research has 123 reactions and 33 species of 6
University of Technology, elements. While the primary general mechanism has 1359 reactions and 230 species of
Esfarayen 6 elements. The results show that the proposed reduced mechanism is in good agreement

with the experimental and numerical results of other researchers and, unlike the
mechanisms proposed by other researchers, it is effective in a wide range of temperature
and pressure. The comparison of different results in the present study shows the
maximum relative error between complete and reduced mechanisms at about 0.7%.t of
view of air pollution control and issues related to combustion efficiency.
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2 Direct numerical simulation

I One-dimensional turbulence model
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3 Computational singular perturbation theory

! Directed relation graph theory
2 DRG-aided sensitivity analysis algorithm
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1 Detailed mechanism for methane
2 Opposed-flow diffusion flames
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1 Reduced mechanism for methane
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