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ABSTRACT

The plate reformer consisting of combustion chamber and reforming chamber for 25 kW MCFC
stack has been operated and computational fluid dynamics was applied to estimate reactions and thermal
fluid behavior in the reformer. The methane air 2-stage reaction was assumed in the combustion
chamber, and three step steam reforming reactions were included in the calculation. Flow uniformity,
reaction rate and species distribution, and temperature distribution were analyzed. In particular,
temperature  distribution was compared with the measurements to show good agreement in the
combustion chamber, however, inappropriate agreement in the reformer chamber.

KEY WORDS : methane-steam reformer(®|€+52%7] 7§ 7)), computational fluid dynamics(AH-)
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Table 1 Reformer dimensions and contents
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Fig. 1 Reformer shape and calculation study areas
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Table 2 Reactions and reaction coefficients
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Fig. 3 3-D calculation mesh
for gas distributor flow
Fig. 2 2-D calculation analysis
mesh for cross-sectional

flow analysis of 25 kW

plate reformer

Table 3 Operation conditions for 25 kW plate type reformer
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Fig. 4 Temperature measurement result of 25 kW plate type
reformer
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Fig. 9 Measured and calculated temperatures in the
combustion chamber

A3 27} h E 2}o]E Ho|x ¢
AAe A EAF glon, At
ote] HlnolA =o] 0 met 04 m UAE A
Al RellMe SRZA Wl Adasa Aot

1100
b
¥
1000 e Q
4 s :
- : o,
0 %00 o
o .
e is CFD
Fgh
i BYR
0 01 0.2 03 04 05
=°Im

Fig. 10 Measured and calculated temperatures in the
reforming chamber

Fig. 11 Streamlines in the cross-section of
the reforming chamber
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Fig. 12 Y-velocity distribution at the bottom of the reforming

chamber
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Fig. 13 Streamlines in the distributor
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Fig. 14 Velocity magnitude contour
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