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Abstract - The present study investigated numerically heat and mass transfer characteristics of
a fixed bed reactor by using a computational fluid dynamics (CFD) code of Fluent (ver. 13.0). The
temperature and species fraction were estimated for different porosities. For modeling of the cata-
lyst in a fixed bed tube, catalysts were regarded as the porous material, and the empirical correla-
tion of pressure drop based on the modified Eugun equation was used for simulation. In addition,
the averaged porosities were taken as 0.545, 0.409, and 0.443 and compared with non-porous state.
The predicted results showed that the temperature at the tube wall became higher than that esti-
mated along the center line of tube, leading to higher hydrogen generation by the endothermic
reaction and heat transfer. As the mean porosity increases, the hydrogen yield and the outlet tem-
perature decreased because of the pressure drop inside the reformer tube.
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Fig. 1. Schematics of computational domain.
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Table 2. Pre-exponential factor and activation

ratios energy with reaction[3]

D Dyd, d, & C; @ Reaction A(kj)[kmol/kgh] Ei[j/kmol]
0.125 2 0.0625 | 0.545 1672 | 7.69E-06 1 4.225x10"bar®’ 2.401e+8
0.125 5 0.025 | 0443 | 7255 | 7.61E-07 2 1.955x10%ar"’ 6.713¢+7
0.125 10 00125 | 0409 | 1798.8 | 1.57E-07 3 1.020x10"bar? 2.439¢+8
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A(k;): Pre-exponential factors [1/bar]
: Internal resistance [1/m]

: activation energy [j/kmol]

: particle diameter [m]

: Tube diameter [m]

: tube length [m]

: flow velocity [m/s]
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: the inverse of viscous resistance [mZ]
: mean porosity [-]

: viscosity [N/m]

: density [kg/ m’]
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