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Abstract: In this study, two proposals for the wall heating preconverter of an MCFC are numerically studied
to resolve hot temperature generation near the wall by the low thermal conductivity of the catalyst. The
numerical results show that the inserted porous cupper plates on the catalyst evidently improve heat transfer
and realize more uniform reforming in the preconverter. The calculated results for the preconverter with a
circumference empty space of catalyst located at center, 1/2 and 4/5 from center line are compared. The
circumference empty space located at 1/2 position shows better results than other cases, but the positive effect
on the uniform reforming process is less than in the case of inserted cupper porous plates on the catalyst.
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Fig. 1 The geometry of the preconverter

Fig. 2 Hybrid grid system near inlet
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Steam Reforming(SR) reaction
CH, + H,O—CO+3H, + AH
AH g5, =2.06 x10°kJ /ol (3)

Water-Gas Shift(WGS) reaction
CO+ H,0—~CO, + Hy + AH
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Direct Steam Reforming(DSR) reaction

CH, +2H, 0—CO, +4H, + AH 7
AH o =1.65x10°KJ / kol (4)
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Fig. 5 Temperature along the center line Fig. 6 Fuel conversion for different geometry
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Fig. 7 Preconverter with copper plate
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(a) Without copper plate

(b) With copper plates

Fig. 8 Temperature contour with and without copper
plate
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(a) Without copper plate

(b) With copper plates

Fig. 9 H, contour with and without copper plate
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(a) Without copper plate

(b) With copper plates
Fig. 10 CO contour with and without copper plate
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11 Fuel conversion with and without copper
plate
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(c) Hole at center

Fig. 12 Preconverter grid with circumference empty
hole at 4/5, 1/2 and center location
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(a) Hole at 4/5

(b) Hole at 1/2

(c) Hole at center

Fig. 13 Temperature contour with circumference
empty hole at 4/5, 1/2 and center location

23

(a) Hole at 4/5

- —

(b) Hole at 1/2

S

(c) Hole at center

Fig. 14 H, contour with hole at 4/5, 1/2 and center
position
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Fuel Conversion

center

a5 1/2

Fig.15 Fuel conversion with hole at 4/5, 1/2 and

center position
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