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Development of a 120kW PEMFC stack model for a ship vessel
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Abstract: In this study, a 120kW polymer electrolyte membrane fuel cell (PEMFC) stack is developed as a simulation model
based on experimental values, and the model values are then compared with experimental ones. The PEMFC is mounted on
an actual vessel and uses oxygen as an operating cathodic gas. In addition, the power characteristics of the fuel cell stack
when air is supplied on behalf of oxygen to the cathodic gas by utilizing the developed simulation model, performance
characteristics of the fuel cell stack with varying operating temperature and pressure, and power voltage characteristics based
on the single cell active area are also reviewed. As a result, the study stack output voltage range was as low as approx-
imately 1.9%, and the comparison with the experimental results revealed that the stack output voltage obtained in the main
operating load (530 A) of the fuel cell stack was almost identical. The output voltage of the fuel cell stack was high when
the cathodic supply gas was oxygen, operating temperature was high, operation pressure was high, and active area of the
single cell was large.
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Table 1: Specifications of the stack

Parameters Value

Number of cells 320
Active area 1600 (cm?)
Membrane thickness 0.03 (cm)

Anode inlet pressure 253312 (Pa)

Cathode inlet pressure 253312 (Pa)

Operating temperature 353 (K)
Stoichiometric ratio of fuel 1.2
Stoichiometric ratio of oxidant 2

Anode inlet gas humidity 100 (%)

Cathode inlet gas humidity 100 (%)
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Figure 3: Comparison of the stack power between the ex-

periments and the simulation
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Figure 1: Comparison of the stack voltage between the ex-
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periments and the simulation
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