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NUMERICAL STUDY OF HEAT TRANSFER AND FUEL CONVERSION

FOR MCFC'S PRECONVERTER

D.H. Byun and C.H. Sohn

In this paper, a preconverter of MCFC for an emergence electric power supplier is numerically simulated to
increase the hydrogen production from natural gas (methane). 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 Shif(WGS), and Direct Stram Reforming(DSR). To get 10% fuel conversion rate in preconverter, the

required external heat flux is supplied from outer wall of preconverter.

The calculated results show that very

nonuniform temperature distribution and chemical reaction happen near the wall of preconverter. These phenomena
can be explained by the low heat conductivity of porous catalyst and the endothermic reforming reaction.
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Steam Reforming(SR) reaction
CH,+H,0 < CO+3H,

AH g, =2.06 xlelaI.’kmoI(z)

Water-Gas Shift(WGS) reaction
CO+HO0+CO,+H,

AH 555, =—4.10x10*k}/kmo.!(3)

Direct Steam Reforming(DSR) reaction
CH,+2H,0» CO, +4H,

AH 55, =1.65%10°kJ / kmol )

Table 1 Reaction Rate Equations
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Fig. I The geometry of the preconverter
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Fig. 2 Velocity vectors with and without deoxidizer catalyst
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Fig. 3 Calculation results with/without deoxidizer catalyst

32 RSO YUSHEA

kst Zulg AAT vt A7lE S fEe wdst
A717] 91 freddst A sils FAsktt fre Bt
e S ddel 2mmTAL] 2] TRt E=10%) =
mm?{HAS Tl WA A dREte] A ok whAue
o] 7 WA vkl FESHA & A6 AHEEITE F
A3} %}iliﬂ %H”" A2 AE 80mm, F7] 6mm=E
)‘\l.z:sl_ Tl 0432 M;(q ]_o:l ou% H/Hoﬂ A]__Q_‘o‘]— 7:1;(],
2%8‘3“7H0]E}(F1g 4) Fig. 5—2 8.5E-0109] Fuh&d o

i
= 4

% X

#—L— %
of i % A R welFa gor, HHARe] 20pac)
s 2 e RS & ek

Pressure Drop(Pa)

Fuel Conversion

N
S
|

-
o
\

-
N
\

Uniformity plate

Outlet

Axisymmetric

Fig. 4 Grid system for flow uniformity plate
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Fig. 7 Computation domain for different heat flux length

H g

-_

Fig. 8 Temperature distribution with different length cases

(26°E" S PER L

%%é 11\5@

14.14 13.91 13.88 13.85

Fuel Conversion

0.4m 0.3m 0.2m
Heat flux length

Fig. 9 Fuel Conversion of different heat flux length
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Fig. 11 Fuel Conversion with different heating condition
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