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Abstract — A counter-flow type 39-cell proton exchange membrane fuel cel(PEMEC) stack with an effective electrode area of
200 cmz has been assembled and ifs operational characteristics were investigated. Under the condition of atmospheric pressure and
75°C, the maximum power of the stack was 3.94 kW(0.51 Wicmicell) and 2.53 kW(0.32 W/em®cell) for H,/0, and Hi/air,
respectively. The analysis of the factors causing voltage losses revealed that polarization resistance of the electrodes was the main
reason. Although ununiform distribution in voltage and temperature of the unit cells was observed, the continuous operation of the

stack beyond 90 hours was possible.
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Fig. 1. MEA(Membrane-electrode assembly) fabrication process.
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Table 1. Specification of the 3 kW class PEMFC stack

Item Specification

Output power 3.94 kW(H,/O,), 2.54 kW(H./air)
Area of electrode 200 cm*(14.1 cm X 14.1 cm)
Number of cells 39

Gas distribution Counter-flow(internal manifold)
Anode 0.4 mgPt/cm®

Cathode 0.7 mtPt/em?

Electrolyte membrane Nafion 115

Power density 0.17 kKW/liter
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Fig. 2. Comparison of the cell performance between 25 cm? cell and
200 cm? cell; T,=75 °C, T=80 °C, T,=85 °C, U=0.5, U,=0.25, and

P=1 atm.
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Fig. 3. Performance of the 39-cell stack; T,=75 °C, T;=80 °C, T,=85°C,
U=0.5, U,=0.25, and P=1 atm.
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