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Abstract: A space propulsion system and a power generation system using Water-Energy-Cycle of

multi-hundred watts are designed and integrated into a standard rack unit compatible to the Space

Station “KIBOU”. This newly conceptualized system stores hydrogen and oxygen electrolyzed

from water by solar cell energy, while in the reverse cycle, these gases are provided into fuel cells

to provide electrical power and water. The stored hydrogen and oxygen are also usable for rocket

propellants, and furthermore, the water and oxygen are available for the life support system during

manned space activities. The stored hydrogen can be also used as reduction of minerals in the

lunar base activities in the future. This time, the unit was integrated and dedicated to several

ground-based tests with different attitudes against 1G gravity direction.
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Fig. 1 Diagram for separated configuration of fuel-cell, electrolyzer and GH2/GO2 thruster system.
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Fig. 3 Results for electrolysis operation stability for different attitudes (-X, Y, -Z is G direction, respectively).
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Fig. 4 Fuel-cell (left) and electrolyzer (right) performance for different attitudes (-X, Y, -Z is G direction, respectively).
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Fig. 5 Fuel-cell stuck and electrolyzer stuck. Fig. 6 Diagram of dehumidifier.
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Fig. 8 Stable combustion of GH2/GO2 mixture ratio
around 7.
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Fig. 9 Installation envisioned on the exposed palette of
KIBOU.
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Installation envisioned on the experiment rack
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Fig. 10
inside the cabin.
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