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Load Variation Removal and Stack Durability Experiments to Improve
Lifetime of Fuel Cell Stack for Hydrogen Electric Vehicles
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kbj@kier.re.kr Abstract >> Load variations reduce the lifespan of polymer electrolyte fuel cells

(PEFCs). To analyze the impact of load variations on durability of PEFCs, two

Rec.eived 13 June, 2024 stacks were built and operated continuously for 400 hours, one under load varia-
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Accepted 25 July, 2024 tions and the other under constant current condition with the same energy
output. Using the example model provided by Mathworks, we obtained load var-
iation data for the experiments. The performance curves were measured every
100 hours and analyzed by current interruption method and electrochemical im-
pedance spectroscopy. The degradation comparison shows a much larger de-
crease in performance under the load variation. The activation resistance, elec-
trical resistance, and mass transfer resistance are all found to increase more.
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Fig. 1. FCEV powertrain configuration®

Table 1. Vehicle specification®

Battery maximum power 110 kW
Battery capacity 5.3 Ah
Fuel cell power 128 kW
Maximum torque 335 Nm
Number of cells in stack 400
Cell area 280 cm’
Membrane thickness 125 um
GDL thickness 250 pm
Exchange current density 0.1 mA/em’
Maximum current density 1.4 Alem’
Charge transfer coefficient 0.7
Water vapor diffusivity in GDL 0.07 cm®/s
Density of dry membrane 2,000 kg/m’
Equivalent weight of dry membrane 1.1 kg/mol
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