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gyhwang@ysu.ac.kr Abstract >> Water electrolysis technology, which generates hydrogen using re-

_ newable energy resources, has recently attracted great attention. Especially, the
gz\ii‘zgzd Zg E:gi:z:);r’zggfo polymer electrolyte membrane water electrolysis system has several advan-
Accepted 28 February, 2021 tages over other water electrolysis technologies, such as high efficiency, low op-

erating temperature, and optimal operating point. Since research that analyzes
performance characteristics using test bench have high cost and long test time,
however, model based approach is very important. Therefore, in this study, a sys-
tem model for water electrolysis dynamics of a polymer electrolyte membrane
was developed based on MATLAB/SimuIink®. The water electrolysis system de-
veloped in this study can take into account the heat and mass transfer character-
istics in the cell with the load variation. In particular, the performance of the sys-
tem according to the stack temperature control can be analyzed and evaluated.
As a result, the developed water electrolysis system can analyze water pump dy-
namics and hydrogen generation according to temperature dynamics by reflect-
ing the dynamics of temperature.
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Table 1. Stack specifications
Parameters Value Unit
Cell length 0.167 m
Cell width 0.167 m
Membrane thickness 0.0127 cm
Stack temperature 70 °C
Coolant inlet temperature 60 °C
Active area 25 cm’
Number of cells 60 NA
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Fig. 1. Species concentration and molar flux inside a PEM
electrolysis cell
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Fig. 2. Temperature response of the reservoir according to the
coolant flow rate side a PEM electrolysis cell
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