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Abstract

This paper presents a mathematical model using MATLAB / Simulink to analyze the performance of a proton exchange
membrane fuel cell (PEMFC) together with a DC/DC buck converter model. It will lead to a building of a prototype
PEMFC simulator, which will be useful to study the behavior of the fuel cell. The fuel cell in the project is a 1.2
kW, 26-43 output voltage NEXA@1200 from Ballard Company. The simulation result was compared with an actual
experiment in a laboratory by using the same parameters, such as pressure of hydrogen and oxygen flow rate. In
addition, the simulation results show that output voltage from the DC/DC buck converter model is approximately close

to the actual PEMFC in an experimental lab.
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Figure 1 Principle of the fuel cell PEMFC
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Figure 2 The polarization curve for a PEMFC
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Figure 6 Measured Output Characteristics of the Nexa 1.2 kW
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Figure 7 PEM fuel cell characteristic simulated in Simulink
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