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Development of an electrochemical comressor driven small size heat pump
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An electrochemical heat pump using two working fluids is proposed in this study.
One working fluid is electrochemically compressed by an electrolyte membrane and another working fluid
plays a role of heat exchange medium of evaporation and condensation processes in the cycle. An
electrochemical compressor with proton exchange membrane was manufactured and 1 MPa pressure difference
of H2 ?as was achieved. The efficiency defined by compression work to electrical power input was 15% and
the calculated total efficiency including the pressure transmitting mechanism was 7%. The obtained total
efficiency was lower than that of mechanical compression systems. For the purpose of performance
improvement, the cell impedance losses and the pressure transmission losses were analyzed in detail and
the effective improvement methods were proposed.
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