Theories and Applications of Chem. Eng., 2018, Vol. 24, No. 1 1044

Design of steam methane reforming Bayonet reactor for hydrogen production from natural gas
using CFD model
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A computational fluid dynamics (CFD) model for steam methane reforming Bayonet
reactor (SMRBR) was proposed for hydrogen production from natural gas. The SMRBR
included two domains: the combustor at the center for supplying the reaction heat demand
and annulus reactor with a catalyst for steam methane reforming reactions. The realizable
k-¢ turbulence model and discrete ordinates (DO) method of radiative transfer equation
(RTE) were employed to the CFD model. A volume-based catalytic reaction mechanism
from a literature was adopted for the porous catalyst zone. Several designs of a sleeve
located between the combustor and reactor for combustion gas discharge were evaluated
to maximize the overall heat transfer coefficient. The CFD results were compared for
different sleeve designs in terms of temperature, temperature uniformity, reactor wall heat
flux, producer gas compositions, H2 production rate, and heat efficiency.
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