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Abstract: In a passive-type PEMFC stack, axial fans operate to supply both oxidant and coolant to cathode side of the
stack. It is possible to make a simple system because the passive-type PEMFC stack does not require additional cooling
equipment. However, the performance of a cooling system in which water is used as a coolant is better than that of
the air-cooling system. To ensure system reliability, it is essential to make cooling system effective by adopting an
optimal stack design. In this study, a numerical investigation has been carried out to identify an optimum cooling
strategy. Various channel configurations were applied to the test section. The passive-type PEMFC was tested by
varying airflow rate distribution at the cathode side and external heat transfer coefficient of the stack. The best cooling
performance was achieved when a channel with thick ribs was used, and the overheating at the center of the stack was
reduced when a case in which airflow was concentrated at the middle of the stack was used.
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Table 1 Thickness and conduction coefficient of

MEA and GDL
Thickness | Conduction coefficient (k)
GDL 0.4 mm 3.0 W/mK
Catalyst layer| 0.05 mm 3.0 W/mK
Membrane | 0.1 mm 0.95 W/mK
Overall layer| 1 mm 2.5 W/mK

Table 2 Properties of MEA and GDL

Description Porosity
Active area (per 1 unit cell) 18 cm’
Current 9A

Voltage (per 1 unit cell) 05V
Thermal conductivity (bipolar plate) |20.0 W/mK

Convection heat transfer coefficient at 2
the outer wall of the stack S0 Wim'K

Temperature of Hy/Air 298 K

Temperature of free stream air around 298 K

the stack
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