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Abstract @ In this study, a fuel cell system model for ship power was developed and verified by comparing the experimental results obtained by
supplying pure oxygen. To verify the proposed model, the fuel cell output characteristics when oxygen was supplied were compared with those when air
was supplied using an air compressor. In addition, the effect of the change in the thermal properties of the fuel cell system on the output of the stack
was examined. Within the experimental range of this study, when pure oxygen was supplied as the cathode supply gas, the calculated and experimental
voltages and outputs obtained through modeling were almost the same over the entire load range. When air was supplied instead of oxygen for the
cathode supply at a constant load of 560 A, each stack voltage was approximately 14 V, the stack output was approximately 8 kW, and the stack
efficiency was approximately 3 %. It was confirmed that the overall system efficiency was reduced by approximately 8 %. Among the thermal properties

examined in this study, the heat transfer coefficient of the coolant to the stack was found to have the greatest effect on the output of the stack.
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Table 1. Specifications of the fuel cell system

Parameters Value
Stack supply temperature of O,(Air) 343[K]
Stack supply pressure of O,(Air) 253,313[Pa]
Stack supply humidity of O,(Air) 100[%]
Stack supply temperature of H, 318[K]
Stack supply pressure of H, 253,313[Pa]
Stack supply humidity of H, 100[%]
Number of cells(Stack 1) 320
Number of cells(Stack 2) 320
Active area 0.16[m’]
Membrane thickness 0.0003[m]
Target temperature of coolant 343[K]
Coolant flow rate 3.68[kg/s]
Outlet pressure of coolant pump 405,300[Pa]
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Fig. 1. Schematic diagram of fuel cell system.
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Table 2. Specifications of the fuel cell system

Parameter 1 2 3
Thermal mass of
stack[J/K] A 331,200 414,000 496,800
Coefficient of heat
transfer to cooling B 4,800 6,000 7,200
media for stack[W/K]
Coolant mass flow 5 g4 3681 4417
rate[g/s]
Coefficient of overall
heat transfer rate for D 10,000 12,500 15,000

heat exchanger[W/K]

Table 3. Specifications of the fuel cell system
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Fig. 2. Comparison of the stack voltage.
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