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Low Current Density Operations of Polymer Electrolyte Fuel Cells without External Humidification
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Abstract

The fuel cell(FC) for space applications has special system requirements, such as operational conditions
and designs due to its isolated low gravitational and closed environment, which is much different from
that for terrestrial use. Polymer electrolyte fuel cell (PEFC) system for space applications has been
studying in our group and several subsystems and operating methods were developed such as the closed
gas operation subsystem, the counter flow methodology of working gases, and gas/water separation
subsystem using wicking material, which enabled the simplification of the FC system under such
environment. Usually, the temperature of the cells is controlled about 60°C to make optimum operation.
However, to simplify PEFC operation, it should be run under passive heat condition, that is, without
temperature control. In this study, conditions of PEFC oparation were assessed to operate under passive
heat condition, which was achieved by the low current density.

These results could realize the simple and practical PEFC system for space and another applications.
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Table 1 Operational conditions of PEFC test

Ttems Condition

Current(Current density) 5-30A (0.03-0.19A/cm?2)
Operating time Max. 10Chr
Operating temperature Ambient temperature
Temperature | Water cooling None
control Heating None
External humidification None
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Fig.1 Comparison of gas flow direction inside the fuel cell
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Flg 2COntinu0us Operation of 18-cell stacked FC Flg 3 Photograph of Experimental Setup
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TFig. 4 Low current density operations of PEFC without external humidification.
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Fig. 5 Electrical performance recovery test of electrolyte after low current density operation.
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