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Abstract >> The fuel cells have been investigated in the applications of marine as the high efficient and eco-friendly
power generating systems. In this study, modeling of IR Type molten carbonate fuel cell (Internal Reforming Type

molten carbonate fuel cell) has been developed to analyze the feasibility of thermal energy utilization. The model
is developed under Aspen plus and used for the study of system performances over regarding fuel types. The simulation
results show that the efficiency of MCFC system based on NG fuel is the highest. Also, it is also verified that
the steam reforming is suitable as pre-reforming for diesel fuel.

Key words : Molten carbonate fuel cell(-28%H4HE A= A]), Steam reformer(5>%7] 7l Zl), Autothermal reforming
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Fig. 1 The operating principle of inner reforming MCFC stack

Table 1 Specifications of MCFC Stack 7} 0/C ol thafA= Boon'” St Lee'” So]
Parameters Values AAEH= HE-L o] 83T
Operating temperature (°C) 650
. 2,
Electro-active area (cm”) 10000 2.3 _,E_HH A7 D
Current density (mA/cmz) 150
Operating voltage (V) 0.8 _
£ ARAA ) ART EF hrolis ALy @ o
Fuel utilization (%) 70
Stack size (cells) 275 B2HAA] §RSoA WEASHE o] H08F COE E
MCFC gross power (W) 330000 skl Qlof A=Awe w7t vlg- WobAlA "ok
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Table 3 Simulation parameters of MCFC BOP

NG compositions Vol.% Parameters Values
Methane (CHa) 91.33 Air blower efficiency 80%
Ethane (C,He) 5.363 pump efficiency 65%
Propane (C3Hs) 2.136 Compressor efficiency 80%

Iso-Butane (i-CsHio) 0.459 Inverter efficiency 98%

n-Butane (n-C4Hio) 0.476 Heat loss of catalytic combustor 1.8%

Iso-Pentane (i-CsHi2) 0.015 Heat loss of heat exchanger 2%
n-Pantane (n-CsHiy) 0.002 Pressure drop of catalytic 4 kPa
Nitrogen (N3) balanced Pressure drop of heat exchanger 3 kPa
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Fig. 2 A schematic diagram of MCFC system configuration
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