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NUMERICAL STUDY OF STREAM REFORMING IN PRECONVERTER FOR MCFC

Do-Hyun Byun] and Chang-Hyun Sohn”!

In this paper, various operating parameters of stream reforming process from methane in preconverter for
MCFC is studied by numerical method. Commercial code is used to simulated the porous catalyst with user
subroutine to model three dominant chemical reactions which are Stream Reforming(SR), Water-Gas Shify(WGS), and
Direct Stram Reforming(DSR). The hydrogen production is tested with different wall temperature, Gas Hourly Space

Velocity(GHSYV), and different reactor shapes.
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1H-3-(Stream Reforming Reaction), <

s °(Catalyst Surface Reaction)

F42(Fuel Cell), 5~
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Steam Reforming(SR) reaction

CH, +H,0 ¢>CO+3H,

AH gy =2.06X10° KT / kol
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Fig. 1 The computational domain of the steam reformer
Water-Gas Shift(WGS) reaction

CO+H,0<CO,+H,

AH oy, =—4 1010° &7 | bmol 3)

Direct Steam Reforming(DSR) reaction

CH,+2H 0« CO,+4H,

AH =165 <107 BT | kanod (4)

2.2 s}8t8FS 2 (Chemical Reaction Model)
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Table 1 Reaction Rate Equations

DEN =1+KoFop + Ky By +Key Py, + Ky 0Py o! Py,

o= k, (PcmPuzo 71313313(_'()/[(1'1)
A DEN? (5)

o= k2 (IJ('UP'IIEO 7P111Pc01 /KeZ)
P, DEN’ (6)
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Fig. 2 Parameter of intrinsic rate graph[5]
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Table 2 Boundary Conditions
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Fig. 5 Temperature and fuel conversion under various wall
temperatures (L/D

Fig. 3 Pressure drop at the center line
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Fig. 6 Temperature and fuel conversion under various inlet

Fig. 4 Species at the outlet of the steam reformer
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Fig. 7 Species concentration at the reformer outlet under

various SCR
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Fig. 8 Temperature and fuel conversion under various

Fig. 9 Temperature and fuel conversion (a), pressure drop
(b) under various L/Ds
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