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Abstract : The performance characteristics of the polymer eectrolyte fuel cells (PEFCs) were investigated under var-
ious humidification conditions at steady-state and transient conditions. The PEFC studied in this study was charac-
terized by |-V curves in the potentiogtatic mode and EIS (electrochemical impedance spectroscopy). The |-V curves
representing steady-state performance were obtained from OCV to 0.25V, and the dynamic performance responses
were obtained a some voltages. The effects of anodic externd humidification were measured by varying relative
humidity of hydrogen from 20% to 100% while dry air was supplied in the cathode. At the high voltage region,
the performance became higher with the increase of the temperature, while at the low voltage region, the performance
decreased with the increase of temperature. The EIS showed that ohmic losses were larger at the dry condition of
membrane and the effects of mass transport losses increased remarkably when the externa and self-humidification
were high. The dynamic responses were also monitored by changing the voltage of the PEFC ingtantly. As the tem-
perature increased, the current reached steady-date earlier. The sdlf-humidification with the generated water delayed
the gabilization of the current except for low voltage conditions.

Keywords: PEFC (Polymer Electrolyte Fuel Cell), Humidification, Performance, Impedance, Dynamic.
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Fig. 1. Schematic diagram of the experimental setup.
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Item Specification
Operating temp. 50°C~ 80°C
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Fig. 2. Configuration of the flow-field.
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Table 2. Elapsed time in seconds when the variation of current density calculated by Eq. (2) was reduced below 0.001 after the voltage was
changed. The asterisk (*) impliesthat the current density did not reach the steady state in 140 seconds.

Humidity (808V — 075V (b) 0.65V — 0.6V (©) 045V — 04V
(%) 50°C 60°C 70°C 80°C 50°C 60°C 70°C 80°C 50°C 60°C 70°C 80°C
20 35 12 15 7 88 37 24 40 * 77 4 3
40 38 33 23 13 * 104 43 29 * * 84 22
60 45 46 27 30 * 102 53 28 139 125 89 32
80 71 29 24 35 * 123 52 39 1 5 4 13
100 24 38 37 24 * 126 * 41 3 13 5 4
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