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Air-independent Fuel Cell Power System

Taegyu Kim*

ABSTRACT

An air-independent propulsion (AIP) system based on fuel cell technologies was developed for space
and underwater applications in the present study. Hydrogen peroxide was selected as an oxidizer for
space and underwater power applications where air independence is a must. Catalytic decomposition
of hydrogen peroxide was used to generate oxygen and water. The pure oxygen was provided to a
fuel cell and the water was stored separately. Sodium borohydride in the solid state was used as a
hydrogen source in the present study. Pure hydrogen can be generated by a catalytic hydrolysis
reaction. A fuel cell system was fabricated to validate the fuel cell based air-independent power

system and was evaluated at the various conditions.
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Fig. 4 Oxygen generation rate and temperature as
a function of reaction time
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Fig. 3 Hydrogen generation rate and temperature as
a function of reaction time
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Fig. 5 Experimental results of hydrogen peroxide

oxygen supply condition

decomposition with reactor cooling
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