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Abstract:

We are developing a water cycle energy system for the microgravity environment. This system that consists

of fuel cells and water electrolysis cells is a power supply and storage system.

The features of this system are as follows.

(1) Water is used as a medium for the energy conversion in this system.

(2) This system has no notion of depth of discharge or natural discharge unlike the conventional battery
systems.

(3) Power-to-weight ratio of this system will be further improved for the larger power systems.

(4) This system is expected to be combined with the thruster that utilizes oxygen and hydrogen or the life

support system of the spacecraft.

We thought that discharging water and humidity control will affect the performance of the fuel cell. We
designed and fabricated a prototype model of the fuel cell with a sintered metal as diffusion electrodes for
microgravity environment. A fuel cell with sintered metal can be expected to achieve the proper water
management by capillary action. We compared the conventional standard fuel cell and our prototype fuel
cell by the experiments. Also, we carried out the experiments in order to conform the effect of the direction of

gravitational force.

1Presented at the 31st ISAS Space Energy Symposium, 24 February, 2012
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