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Abstract

The Proton Exchange Membrane Fuel Cell is one of an
alternative energy source which is pollution-free and suitable in
producing electricity. It is also widely use in versatile applications
nowadays. However, it is hard to study, analyse and research
further due to its cost and its strictly operation. This paper is

presented in order to provide a proper mathematical modeling of

the NEXA1200 PEM Fuel Cell that is 1.2 kW. 22-36 VDC from
Ballard inc. which is widely use in University’s laboratory . The
purpose is to simulated such PEMFC together with Buck
Converter using MATLAB/Simulink software in order to study of
its operational behavior. The simulation results also show that it
is quite satisfying match with the practical PEM Fuel Cell from

laboratory at the same parameters such as pressure and

oxygen’s flow rate.
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(04 Charge Transfer Coefficient of Electrode
C Capacitor

C Coefficient of The Concentration Voltage
D Duty Cycle

e Electron

F Faraday’s Constant(96,495 C/mol)

fs : Switching Frequency

H 2 Hydrogen

H 20 Water

H* Proton of Hydrogen

|dc Current of Fuel Cell Stack

Ilim Limiting Current of Fuel Cell Stack
Lmin : Minimum of Inductance Buck Converter
N o Cell Number

n number of electron

02 Oxygen

PH 2 Hydrogen Pressure

PHZO Water Pressure

PO Standard Pressure Unit Use

P02 Oxygen Pressure

R' Gas Constant (8.3144 J/mol)

R Resistant

T Temperature of Fuel Cell Stack

EO Open cell Voltage
VO Output Voltage Buck Converter
VS Voltage Source Buck Converter
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