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Study on heat transfer and hydrogen production performance
of a tubular methanol steam reforming reactor

TANG Jingchun, WANG Dengfeng, SUN Dongfang, ZHOU Pei
(School of Automobile and Traffic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Methanol steam reforming(MSR) for hydrogen production is one of the most promising meth-
ods to solve the “hydrogen source” problem of hydrogen fuel cells. In this paper, computational fluid dynam-
ics(CFD) method was used to numerically study the effects of reactant inlet velocity, heating wall tempera-
ture, and steam-to-methanol molar ratio in the tubular reactor on the internal temperature distribution and the
outlet products of the reactor. The results show that under the operating conditions of an inlet temperature of
the reactant of 493 K and a steam-to-methanol molar ratio of 1. 3, the “cold point” area inside the reactor is
gradually expanded and the mole fraction of methanol at the reactor outlet remains unchanged and then increa-
ses when the inlet velocity of the reactant increases from 0. 02 m/s to 0. 10 m/s. When the temperature of the
heating wall increases from 513 K to 593 K, the “cold point” area inside the reactor gradually decreases and
the mole fraction of methanol at the reactor outlet is reduced by 93. 50%. As the steam-to-methanol molar ra-
tio increases from 0. 7 to 1. 5, the mole fraction of hydrogen at the reactor outlet is reduced by 9. 90%, and
the mole fraction of CO is reduced by 76. 55%. The research conclusions can provide reference for the opera-
tion of tubular MSR reactors for hydrogen production.

Key words: methanol steam reforming(MSR) ; numerical simulation; heat transfer; temperature distri-

bution; operating condition analysis
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