CHEb7| 24 58] 20019 S &ASEhS =28 D pp. 146~ 151 KSME 015417

100 kW3 &6

auf
>
o
r2

244 29 9 wd Ax9 47

nEs Y o

1ok
2

Design of a 100 kW MCFC Stack and Power Generation System

Joon-Ho Koh*, Byoung-Sam Kang, and Hee Chun Lim
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Abstract

Several design parameters for a 100 kW molten carbonate fuel cell stack was described.
Approximately 170 cells ‘are required to generate 100 kW at a current density of 125 mA/cy with
6000 cw cells. An overall heat balance was calculated to predict exit temperature. In order to limit
the stack temperature in the range of 600-700°C, current load cannot exceed 75 mA/cr at atmospheric
operation. The 100 kW power is expected only under pressurization. Recycle of cathode gas by more
than 50% is recommended to run the stack at 125 mA/cr and 3 atm. Manifolds should be designed
based on gas flow rates for the suggested operating condition.
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Fig. 1. Current-voltage data of MCFC
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Table 1. Specification of the 100 kW stack
and its operating condition
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Fig. 3. Schematic of separator and stack
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Table 2. Variables for gas flows
i=175 o] & E=04 o] £ &5=0.3

(mA/cm®)| Anode | Anode | Cathode|Cathode
at 1 atm| inlet | outlet | inlet | outlet
o oy

a7 %
(SLPM) 11899 | 14565 | 30039 | 2604.1

1R
(kg/m3)

HEX10°) 9047 | 3458 | 3644 | 3928
(kg/m.s)

i= 1% o} & E=08 o] &-&=0.1765 ¥

9
(mA/em®)| Anode | Anode | Cathode|Cathode
at 3 atm| jnjet | outlet | inlet | outlet

0.1813 | 0.2730 | 0.4761 | 0.4130

3 01.6 1435.8 | 8509.6 | 7843.2
v | OF : : :

ol =
(kg/m3)

HEX10°
b l07 2947 | 3519 | 3644 | 3936

(t FUHE abxol F o] &F 0349
50% recycled T#E ol &EY)

05439 | 1.048 1.428 1.257

Table 3. Velocity and Reynolds number

75 mA/cm” at 1 atm

(m/sec) | M.F.—in| Cell-in | Cell-out|M.F.-out
Anode | 56204 | 05061 | 0.6920 | 6.1486
Cathode | 11.351 1.2775 | 12373 13.742

Re M.F.~in| Cell-in | Cell-out{M.F.-out]
Anode 2048 3.74 6.56 2875
Cathode | 8782 20.03 15.61 8558
125 mA/cm® at 3 atm
(m/sec) | M.F.—in | Cell-in | Cell-out|M.F.-out]
Anode 15612 | 0.1406 | 0.2274 | 2.0205
Cathode | 10.718 | 1.2064 | 1.2422 | 13.796

Re M.F.-in| Cell-in | Cell-out|M.F.-out|
Anode 1706 3.11 8.13 3565
Cathode | 24878 56.73 47.59 26089
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Fig. 4. Process flow diagram of the 100 kW MCFC power generating system
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