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Development of the Fuel Cell for Aerospace Applications.
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Abstract

Japan Aerospace Exploration Agency (JAXA) is now developing polymer electrolyte fuel cell (PEFC) systems
that can be applied to the high altitude balloon, transfer vehicle, and space crafts. We designed the fuel cell
system for low pressure environment where the working gases were supplied by the counter-flow method and the
temperature of the system was passively controlled by the heat generated from the fuel cell stack. We assembled
the system and are testing its performance under the thermal vacuum conditions.

Furthermore, we started the development of a fuel cell system which can be operated by the propellants for
spacecrafts. We tried to operate the fuel cell using Hydrazine and Nitrogen Tetra Oxide. Through our
measurements, stable generation of electricity was observed using PEFC. We also tried to measure the
performance of the PEFC using the propellants with additives in order to decrease the melting point of the

propellants.
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- 12V/100 W-class fuel cell system
Polymer electrolyie fuel cell
High power density stack
- Operative without external himidification
Simple system is realized.
-Passive thermal control
Operation with low current density 1o realize

the passive thermal control

-Light weight design

CF tanks to realize the weight reduction.

Mass :80 kg

Size :500 mm X 500 mm X800 mm

Fig. 1 100 W—class polymer electrolyte fuel cell system without external humidification.
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Fig. 2 Fuel cell operation using spacecraft propeliants.
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