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Numerical investigation on the characteristics of hydrogen production
from steam-methane catalytic reforming in the bent-tube micro-reactor

YAN Yunfei* , ZHANG Jie" , ZHANG Li*", XIE Jun® , RAN Jingyu®"
(a. Key Laboratory of Low-grade Energy Utilization Technologies and Systems,Ministry of Education;

b. College of Power Engineering,Chongqging University,Chongqing 400044 ,China)

Abstract: In order to improve the efficient and clean use of hydrocarbon fuel,numerical simulation with the
detailed reaction mechanism is used to study the influence of velocity, temperature,steam to methane ratio
and barrier on the methane steam catalytic reforming for hydrogen production in bent tube micro-reactor.
Results indicate that the increase of feeding speed can reduce the methane reforming reaction. When
temperature T<C1 200 K, temperature increase is conducive for methane conversion and the generation of
hydrogen,but when temperature is beyond 1 200 K., increase temperature is disincentive to the methane
reforming reaction. Increasing the steam to methane ratio can increase methane conversion, but it also
reduces the hydrogen mass fraction. Methane steam reforming occurs much easily when the temperature is
at 1 200 K, velocity is at 0. 5 m/s and the steam to methane ratio is 2. It can efficiently increase the methane
conversion and hydrogen mass fraction, but for certain catalytic wall surface area, barrier has little impact on
methane steam reforming reaction.
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