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ABSTRACT: The PEM (polymer electrolyte membrane) fuel cell is one of the promising fuel
cell systems as a new small power generating device for automobiles and buildings. The op-
timal design of cooling plates installed between MEA (membrane electrode assembly) is very
important to achieve high performance and reliability of the PEMFC because it is very sensi-
tive to temperature variations. In this study, six types of cooling plate models for the PEMFC
including basic serpentine and parallel shapes were designed and their cooling performances
were analyzed by using three-dimensional fluid dynamics with commercial software. The
model 3 designed by revising the basic serpentine model represented the best cooling per-
formance among them in the aspect of uniformity of temperature distribution and thermal
reliability. The serpentine models showed higher pressure drop than the parallel models due to
a higher flow rate.

Key words: Fuel cel(383x]), Cooling plate(*§2+3), Flow-field configuration(+2%4}), Com-
putational fluid dynamics(H4F3f4])
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Fig. 2 Structure of a cooling plate.

Table 1 Specifications and properties of the
cooling plate

" Plate dimension, axbxc (mm) | 100x100%2
l:Chz_mnel width, e (mm) ‘ 2 ‘
Channel depth, d (mm) 1
Density (kg/m") 2,250
Specific heat (J/kg*K) 690
Thermal conductivity (W/m*K) 24
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Fig. 3 Flow-field configurations of the pro-
posed cooling plate models.
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Table 2 Parameters of the cooling fluid

Cooling fluid Water
Temperature (K) 313.15
Density (g/cms) 0.99218

Viscosity (g/cm"s) 0.00653
Specific heat (J/g-K) 4,1796

Table 3 Parameters of the cooling plate ope-
ration

Electrical power per fuel cell (W) 29.94
Heat generation per fuel cell (W) 32.44

Active area (cm’) 100
Heat flux (W/cm®) 0.4875
. Inlet hydraulic diameter (cm) 0.1
_ Inlet water mass flow rate (g/s) <2.74x10°
Inlet flow velocity (cm/s) <1.38x10°
Inlet Reynolds number (Rep) <2300
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Fig. 6 Temperature difference between inlet
and outlet of the coolant for cooling
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Fig. 9 Pressure distribution in flow channel of
the cooling plates at Rep=2000.
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