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DARPA SELECTS CONTRACTORS FOR WATER-BASED                                            PROPULSION FOR SPACE


The Defense Advanced Research Projects Agency (DARPA) has selected two contractors, Hamilton Sundstrand (Windsor Locks, Conn.) and Proton Energy Systems (Rocky Hill, Conn.), for its program to develop technologies for Water-Based Propulsion for Space.  The government will provide the contractors a total of $4.9 million for the initial 12 months of the program.  

The Water-Based Propulsion for Space program will develop a reversible fuel cell to make future spacecraft more maneuverable with a longer lifetime.  The program’s central idea is that water can be used as a propellant and that the water can be replaced frequently through technologies being developed under the DARPA’s separate Orbital Express program, which is addressing the infrastructure and technologies for robotic refueling and component replacement in space.   
A reversible fuel cell is an electrochemical cell stack that operates both as a fuel cell and as an electrolyzer.  When the spacecraft is exposed to sunlight, the stack acts as an electrolyzer, converting water into hydrogen and oxygen.  The hydrogen and oxygen can be burned in a rocket for rapid maneuvering while the water itself can be used as a propellant in electric thrusters for slower maneuvering.  The hydrogen and oxygen are also used when the spacecraft is in the shadow of the earth to power the fuel cell, which converts the stored hydrogen and oxygen back to water and generates electricity for the spacecraft.  

Operating in both modes the reversible fuel cell can store more energy for its weight than the best batteries in space; working as an electrolyzer alone the stack is the key to propulsion.

During the first 12 months of the program, each contractor will apply its electrolyzer experience to the needs of water-based propulsion in space.  The first task will be to demonstrate that current high-pressure electrolyzer stacks can be made reversible and can be modified to operate properly in the zero-g environment of space.  Following this initial phase, DARPA will select one contractor to complete development over the next two years.  At the end of the program, DARPA expects that the technology will be mature enough to proceed directly to demonstration in space. 

-END-

Media with questions, please contact Jan Walker, (703) 696-2404, or jwalker@darpa.mil.  Contractors or military organizations, contact Dr. Robert Rosenfeld, (703) 696-2327, rrosenfeld@darpa.mil.
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