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Numerical Simulation of Catalytic Combustion of Extremely

Low Concentration CH,
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Abstract: This paper used FLUENT to simulate the Catalytic combustion characteristics of extremely low

concentration methane in microchannel of honeycomb combustor which was coated with catalyst Pt/Al, O,.

It analyzed the effect of inlet CH, concentration, temperature of catalyst wall and inlet fuel velocity on CH,

conversion ratio. The results show that CH, conversion rate is increases with the increase of inlet CH,

concentration and catalyst wall temperature and the decrease of inlet fuel velocity. When inlet fuel velocity

is 0.1 m/s, CH, volume concentration is 1%, catalyst wall temperature is 950 K, the conversion ratio of

CH, can achieve to 97.0%.
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AT I B 4 ; g re
(cm-mole-sec) /(kJ * mole ")

W2 BB B .

O, + 2Pt (s) =20 (s) + 2Pt — 0.003 0.0 0. 00
CH,+ 2 Pt(s) =>CH;(s) + H(s) + 2Pt — 0. 150 0.0 27.00
CH,+ O (s) + Pt (s) =>CH;(s) + OH (s) + Pt 0.430 0.0 59. 20
CO + Pt (s) =>CO (s) + Pt — 0. 840 0.0 0. 00
H, + 2Pt (s) =2H (s) + 2Pt — 0. 046 0.0 0. 00
OH + Pt (s) =>0H (s) + Pt — 1. 000 0.0 0. 00
H,O + Pt (s) =>H,0 (s) + Pt — 0. 500 0.0 0. 00
FETH S«

CH;(s) + Pt (s) =>CH,(s)+ H (s) + Pt 1.0« 10% — 0.0 20. 00
CH,(s) + Pt (s) =>CH (s) + H (s) + Pt 1.0« 10% — 0.0 20.00
CH (s) + Pt (s) =>C (s) + H (s) + Pt 1.0« 10% — 0.0 20. 00
H (s) + O (s) + Pt ®>0H (s) + PT (&) 1.0+ 10% — 0.0 10. 50
OH(s) + Pt (s) =>H(s) + O(s) + Pt 1.0+ 10" 0.0 20. 80
H (s) + OH (s) + Pt >H,0 (s) + Pt (s) 1.0« 10" — 0.0 62. 50
20H (s) =>H,0 (s) + O (s) 1.0« 10* — 0.0 51. 25
H,O (s) + Pt (s) =>0H (s) + H (s) + Pt 1.0+ 10" — 0.0 54. 20
C(s) + O (s) + Pt =CO () + Pt (&) 5.0« 10% — 0.0 62.50
CO (s) + Pt (s) =C () + O (s) + Pt 1.0 10" 0.0 156. 50
CO () + O (s) + 2Pt =CO, + 2Pt (s) 4.0« 10% — 0.0 49. 14
i W B SN

20 (S) + 2Pt =0, + 2Pt (s) 1.0« 10% — 0.0 216. 00
CO (s) + Pt =CO + Pt (&) 8.5« 10" — 0.0 152. 50
2H (s) + Pt =>H,+ 2Pt (s) 5.0« 10% 0.0 67.40
OH(s) + Pt =0H + Pt(s) 1.5+ 10" — 0.0 192. 80
H,O (s) + Pt =>H,0 + Pt (s) 1.0+ 10" — 0.0 45.00
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