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Development of High Efficient Water Electrolysis System
with 4 kWh/Nm’ of Power Consumption
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A highly efficient water electrolyzer with polymer electrolyte membrane has been developed for highlv
pure hydrogen and oxygen generator, HHOG. This system achieves electrolysis efficiency over 90 %
at power consumption of 4 kWh/Nm® at practical initial costs. To obtain the high efficiency, a thin
membrane electrode assembly with Ir catalysts was used. By developing a new electrolysis module
combining pressed electrode plates with flat gaskets, electrolysis was realized under pressure difference
between the H. side and O: side (ambient pressure). Testing the demonstration unit of 5 Nm'/h
incorporating the new electrolysis module confirmed that electrolysis temperature could exceed 80 C

without any additional heating units to achieve the performance.
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Fig. 1 Principle of water electrolysis using polymer electrolyte membrane
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WT: Deionized walter tank

PD : Non-regenerative polisher

FF : Final filter

EM: Electrolysis module
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CL : H. cooler
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Tablel  Specification and test results of demonstration unit

Flow Rate of H. 5 Nm*h
Pressure of H; Max. 0.85 MPag
Operation Temperature Max. 90 °C
Size of Flectrolyzer 650 W 800 D> 1 200 H
Size of Rectifier and Control Unit 700 W>900 D >1 200 H
Electrolysis Efficiency =90 Y%
Power Consumption 4.0 KWh/Nm®

Including Peripheral Equipment
Purity of H.

>99.999 %
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