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Numerical smulation of methane conversion ©
acetylene in plasna jet reactor

YU Hui, YN Yongxiang, DA | Xiaoyan
(School of Chenical Engineering, Sichuan U niversity, Chengdu 610065, Sichuan, China)

Abstract M ethane conversion o acetylene in a plasna jet reactor was studied. The k€ o eguations model was
employed b smulate trangort phenamena in the reactor, and macro kineticsof the seriesof pyrolysis reactionswas
introduced into the model. The coupled model of trangort model and kinetics was calculated by using the CFD
method, and distributionsof velocity, mass fraction, temperature and reaction rates in the reactor were obtained. It
was shown that the structure of funnel was beneficial o heat and mass trangort o complete the pymlysis of
methane M ethane and ethylene were pyrolyzed mainly on the temperature mixing surface, and the mass fraction of
carbon increased along the reactor axis In thisfunnel reactor, when the power of plagna generatorwas 100 WV and
the volume flow rate of methanewas10 m’- h™*, the conversion rate of methane reached 100% and the yield of
acetylene reached the maximum al®. The experimental results obtained were considerably consistent with the
smulation results
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Fig. 2 Camputational domain
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Table2 Camparison between smulating and exper mental data
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