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Fig. 1 Schematic of the single channel model
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Fig.2 Comparison of experimental values and

simulated results
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Fig.3 Temperature and NO, emissions with different

methane concentrations at the outlet
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Fig.4 Proportion of three nitrogen oxides with different

methane concentrations at the outlet
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the outlet of reactors with different pore sizes
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different pore sizes
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Numerical simulation study of the NO,_ emission characteristics of the

catalytic combustion of methane

1 . 1 . 2 . 2
WANG Peng  JIA ZhiGang = YUAN JiHong" YAO JinGuo
(1. College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029 ;
2. Huajin Coking Coal Co. , Ltd. , Lyuliang 033000, China)

Abstract; The catalytic combustion of methane and air mixtures in a micro-tube has been numerically simulated by
using a detailed surface reaction and a gas phase reaction mechanism GRI3. 0. The effects of varying the methane
concentration on NO_ emissions were investigated, and the flow, temperature and concentration fields of channels
with different pore sizes were studied. The simulation results show that increasing concentrations of methane, ledd
to higher flue gas temperatures and NO, emissions from the reactor. The pore size affects both the gas phase reaction
rate and the catalytic reaction rate, by changing the temperature field and velocity field in the channel, thereby
affecting the formation of NO_. Decreasing the pore size results in lower heat release values per square meter and
lower NO,_ emissions, which provides a useful reference for designing catalytic reactors and reducing NO, emissions.
Key words: catalytic combustion; micro-tube; numerical simulation; methane; NO,
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