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Abstract: Structural optimization of ammonia decomposition reactors is crucial for
intensifying the coupled flow and heat-transfer processes and enhancing ammonia-to-
hydrogen conversion . In this study, a cylindrical electrically heated ammonia decomposition
reactor is investigated by developing a two-dimensional, steady-state multiphysics model. A
radial layering strategy is introduced to enhance ammonia conversion . The effects of the
spacing, number, and radial position of the layers on ammonia conversion are systematically
evaluated at different ammonia inlet velocities. The results demonstrate that radial layering
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effectively enhances ammonia conversion , with the improvement becoming more pronounced
at higher inlet velocities of ammonia. Ammonia conversion increases with both the number of
layers and the spacing between layers. The embedded heater configuration exhibits a
substantially greater enhancement in ammonia conversion than the wall-adjacent heater
configuration. Furthermore, ammonia conversion can be further improved by coupling radial
layering of the heating layers with axial segmentation of the heating power. The enhanced
conversion is attributed to the more uniform heat distribution and the improved spatial
matching between heat supply and the endothermic heat demand of ammonia decomposition
achieved through structural optimization. These findings provide a theoretical basis for the
structural design and optimization of electrically heated ammonia decomposition reactors.
Keywords: reactors; ammonia conversion; radial layering; heat transfer
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Fig.9 Temperature distribution under different
ammonia inlet velocities of two-layer structure
reactor : (a) Inlet velocity 0.5 m/s, only double-layer ;
(b) Inlet velocity 0.5 m/s, double-layer synergy ;
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velocity 0.9 m/s, double-layer synergy
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