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Abstract

Reduction of large mechanisms is one of the most interesting and necessary subjects in the simulation of combustion processes. The
importance of this matter comes from the fact that the reduction of large mechanisms leads to the reduction of time and cost in
combustion simulations. The main goal of this research is to reduce the 1359 step mechanism of methane oxidation by Simulation
Error Minimization Method. In this method, the process of making a mechanism starts from important species. Several stable
mechanisms are produced, mainly by adding species characterized by Jacobian normalization. The combustion model is simulated
with each of these mechanisms and the mechanism that produces the error below the threshold is selected. An important parameter in
checking the accuracy of reduction mechanisms is the ignition delay time. The graphs of the ignition delay time in the homogeneous
reactor model using the CHEMKIN combustion Simulator software show that the proposed reduction mechanisms match the global
mechanism with good accuracy. The maximum error compared to the global mechanism for the results of the 10-step reaction
mechanism is around 12% and for the results of the 100 and 195-step reaction mechanisms is around 4%. The ignition delay time
results in the present study are in good agreement with the numerical and experimental results of other researchers.

Keywords: Simulation Error Minimization, Ignition Delay Time, Mechanism Reduction, Important Species, Reaction
Mechanism.
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