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Research on flow distribution in mini-double-pipe reactor for hydrogen production
MU Xin'*, PAN Li-wei', WANG Shu-dong'
(1.Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China;
2. Graduate School of Chinese Academy of Sciences, Beijing 100039, China)

Abstract: A novel mini-double-pipe reactor for hydrogen production has been successfully fabricated, which can be
started-up at room temperature and carry out methanol autothermal reforming without any external heating.In this paper, the
influence of flow distribution on the reactor performance has been studied. A three-dimensional computational fluid dynamic
(CFD) model is used to calculate the flow distribution in the distributor outlet. The computations and experimental results
indicate that the flow distribution significantly affect the performance of the reactor.By optimizing the distributor structure, the
performance of the reactor has been improved significantly . As a result, the maximum conversion of methanol reaches 96.4 % .
Moreover, the maximum flow rate of 125 L (STP)/h is obtained at GSV of 3 500 h™!, and the hydrogen production rate per
volume of the reactor is 0.61 m*/(h-L) .
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