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A Study on Thermal Management of Stack Supply Gas of

Solid Oxide Fuel Cell System for Ship Applications
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Abstract: In this research, the fuel cell system model capable of generating codes in real time was
developed to construct of a HIL (Hardware-In-the-Loop) for a SOFC-powered ship. Moreover, the effects of
the distribution of the exhaust gas flow rates in a stack, the flow rates of fuels and temperature of air
supplied on the temperature characteristics of fuels supplied to the cathode and the anode, the output power
of the stack and system efficiency are examined to minimize the temperature difference between fuels
supplied to the stack used in a 500kW SOFC system using methane as a fuel. As a result, the temperatures
of fuels supplied to the cathode and the anode maintain at 830K when the opening factor of three-way
valve located at outlet of turbine is 0.839. Also the process for optimization of methane flow rate
considering the fuel cell stack and system efficiency is required to increase the temperatures of fuels
supplied to the stack.
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Figure 1: Layout of SOFC system
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Figure 2: Effect of valve position
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Figure 3: Effect of CH, flow rate
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Figure 5: Effect of valve position
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