
Structured catalytic reactors and application to Steam Methane Reforming: 
 

Structured catalytic reactors aim at reducing the pressure drop, optimizing the flow distribution, 
intensifying heat transfer between the tubular reactor wall and the process gas, increasing the 
interfacial surface area, and increasing the catalyst efficiency. In collaboration with industrial partners, 
structured catalytic reactors for application in Steam Methane Reforming (SMR) are developed. The 
performance at typical commercial operating conditions and the optimization of the reactor design, the 
catalyst and the catalyst distribution and the operating conditions are studied by means of detailed 
three-dimensional Computational Fluid Dynamics (CFD) simulations, accounting for radiation and 
including detailed reaction kinetics for the main steam reforming reactions and for coke formation. 
Specific pressure measurements are carried out for CFD model development and validation. 
 

 
Fig. 1. CFD simulations of methane steam reforming in a structured catalytic reactor at typical 

commercial operating conditions. Velocity and turbulence fields. 
 

 
Fig. 2. CFD simulations of methane steam reforming at typical commercial operating conditions. 

Temperature contours with different reactor designs and catalyst distributions. Central core uncoated 
(left) or coated (right) with catalyst. Outer annular region coated with catalyst in all cases. 



 

 
Fig. 3. Axial profiles of the cross-sectional averaged methane conversion. 
Comparison of conventional packed bed with a structured catalytic reactor. 

 

 
Fig. 4. Pressure drop measurements at typical commercial flow rates. 
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