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Introduction Results

In order to improve hydrogen production in an  The simulated model has been contrasted with
ethanol reformer it is necessary to understand what  a real experimental data showed below.
happens inside It.

Also, a numerical model can simulate different work
conditions avoiding the necessity of doing a lot of N
experiments.
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To simulate the reformer it has been necessary to .. . o 4 IO —
use 4 physics interfaces: heat transfer, CFD (laminar “, ey : 1 T e Ty
flow), chemistry and transport of concentrated [, . . & S g™
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Figure 5. Experimental exit Figure 6. Simulated exit
For the chemical reactions that take place inside the flow rates at 3 bar* flow rates at 3 bar
reformer only the main ones have been modeled:
C,H-OH — CO + CH, + H, (A%H,oq « = 49,0 k] mol~1) Conclusions

CO+H,0 & CO,+H, (AH%oq, = —41,2 k] mol™1) T_he_ 3D mod_el IS accurate enough to §how a
similar behavior compared to the experimental
data. The developed numerical model allows
for a better understanding of reformers since

The reaction rates have been modeled using there are notalot of 3b models published.
Arrhenius expressions, where the activation

energies have been obtained from [1] and the pre- Future work will consist on how to increase the
exponential factors have been calculated using €fficiency of the reformer and optimize external
COMSOL Multiphysics®. heat necessary to produce hydrogen.

CH, + H,0 < CO+ 3H, (AH%9gx = 206,3 k] mol™)
CH, + 2H,0 < CO, + 4H, (AH%oq x = 165,1 k] mol™1)

Transport and thermodynamic species expressions

have been obtained using CHEMKIN extracted from References N
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Figure 2. Geometry modelled

Excerpt from the Proceedings of the 201/ COMSOL Conference in Rotterdam
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