A AN A &3] 20079 A d 3 =53 pp.109~112

Simulink& o|&st 82X &
g GaY o

HEXZ| Al2H Al=d0|A

Polymer Electrolyte Fuel Cell Simulation Using Simulink
Namsun Hwang, Hojun Lee, Byungsu Ju

Key words : Polymer Electrolyte Membrane Fuel Cell(5i®-z} ZA3|ZA¥ HAFAHA]), Air cooled fuel
cell system(ZH:A AZ A= A)AE) Fyel cell stack(FE AR =) Air compressor(F7|4F7])

Abstract :

In this paper, a mathematical modeling was developed to simulate 1kW class air cooled

Polymer Electrolyte Membrane Fuel Cell(PEMFC) system. The proposed modeling was conducted under
SIMULINK based environment. The modeling was developed based on the thermodynamic and chemical

equill1brium.

The objective is to design and implement the entire fuel cell system modeling including the
system controlier modeling. The fuel cell process and the control system modeling shouid have to
be connected with each other simultaneously, therefore the two types of modeling influences each
other when the system simulator run. The fuel cell modeling libraries are simulated using the
SIMULINK under the thermodynamic and chemical equilibrium base. The PID controller application

was designed and developed to test the process modeling and verify it. This 1s the prototype

development of the fuel cell system to design and test more complicate fuel cell systems, like

the residential power generation system.

The simulation results was compared to the real PEMFC system performance. We have achieved the
 reasonable accordance with the Lab test and the simulation results.
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Fig 1. General fuel cell stack reaction
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Fig 2. Modeling Propagation plan
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Fig 3. Air cooled fuel cell system schematics
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Hydrogen conversion rele H
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Fig 7. Air cooled fuel cell system modeling example
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(a) Simulation results : load variation test
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Fig 8. Compare to simulation results with
real system operating results
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