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ABSTRACT

A 5-kW MCFC stack with 3.000cr electrode area was tested to
investigate cell performance and operation characteristics. The stack
performance was evaluated based on electrical output and I-V change.
The stack showed high cell performance (7.6 kW) than the design
performance and operated for more than 5,760 hours, but a significant
temperature gradient inside the stack was observed. A 3-dimensional
mathematical model for molten carbonate fuel cell (MCFC) was
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Fig. 2. Flow diagram of the 5-kW MCFC stack test facility
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C, [JImol- K] = molar heat capacity
C;, [mol/m®] = concentration of species-j
D;, [m?/sec] = diffusivity of species-j
E [wolt] = electrode potential
Eocvy [wolt] = open circuit voltage
4H, ., [J/mol] = enthalpy change by electrode reactions
AH, zos [ JImol] = enthalpy change by gas phase reactions
i [A/m?] = current density
ket [Wm - K] = thermal conductivity of cell layer
kes [Wim - K] = thermal conductivity of gas
ks [Wm - K] = thermal conductivity of separator plate
P [kg/m - sec?] = total system pressure
Qr [Wm'] = heat released by Joule heating
Qraa  [Wm’] = heat transfer by thermal radiation
Rom [2-m?] = ohmic resistance
vie L[kg/m’sec] = rate of electrode reactions
7; s Lkg/m’°sec] . = rate of gas phase chemical reactions
T [K] = temperature
u [m/sec] = velocity vector, u = (ux, uy, uz)
p [kg/m - sec] = viscosity
o [ke/m’] = density
7. (2 m?] = impedance of anode overpotential
7. (92 mf] = impedance of cathode overpotential
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