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Objectives: To demonstrate that an electrochemical cell-based hydrogen compressor is capable of circulating and
pressurizing working fluid at levels sufficient to drive a low vibration cryocooler.

Background: Conventional cryocoolers typically use mechanical compressors to pressurize working fluid and induce
cooling. Mechanical compressors generate vibrations, which can be transmitted to a jitter-sensitive imaging system. An
electrochemical cell-based compressor has no moving parts and is basically vibration-free.

Approach and Results: A small commercially-available anhydrous electrochemical fuel cell membrane was re-purposed
and incorporated into a compressor, which compressed hydrogen to approximately 23 psi (delta-P) with a mass flow
rate of 0.04 mg/s. Based on the initial test results, it appears that pressures and flow rates sufficient to drive an 80mW
cryocooler can be achieved by simply scaling up the compressor size and using thicker membrane materials. No major
contaminants were observed in the working fluid.
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