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Comprehensive Evaluation and Comparative Analysis of
PEMEC Working Parameters Based on Machine Learning Multi-model Prediction
Wang Yukun Zhu Xiangyuan Zhang Qian Liu Yang Liu Jiying
( School of Thermal Engineering, Shandong Jianzhu University, Jinan, 250101 )

[ Abstract ] A hydrogen production device based on simulation for proton exchange membrane electrolyzer (PEMEC) was
proposed, and machine learning was used to predict and compare the device. The aim of this study is to find the optimal model for
predicting PEMEC performance. A 3D cell model was established to analyze the effect of varying the main operating parameters on
the current density, hydrogen mole fraction and temperature of the cell. The correlation analysis of PEMEC performance was
carried out by taking the working parameters as the independent variables and the three evaluation indexes as the dependent
variables to output the data set. Six different prediction models were used to predict three performance evaluation indexes of
PEMEC to get the highest accuracy model. The results show that voltage is the most important factor affecting the performance of
the three indexes, and the correlation coefficients are 0.7456, 0.6919 and 0.7664, respectively. Followed by inlet water temperature
and membrane thickness. The inlet water flow rate also has a certain influence on the mole fraction of hydrogen. Random forest
algorithm and back-propagation neural network optimized by genetic algorithm are the optimal prediction models, and the

determination coefficients of the three indexes are 0.995, 0.992, 0.992 and 0.996, 0.997, 0.993, respectively. This study proposes a
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method that combines intelligent algorithms with numerical simulation, providing valuable insights for optimizing PEMEC

operating parameters and selecting optimal models in engineering applications.

[Keywords] Proton exchange membrane electrolytic cell; Numerical simulation; Working parameters; Performance evaluation;

Machine learning
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Table 1 Geometric dimensions of the model

ZH {1
H it B L/(mm) 50
Ha it D% BE 7/ (mm) 1
I3/ B AR AR 755 - He-gp/Ha-gp/(mm) 1.5
97/ BH AR 38 15 ¥ Ho.cn/Ha-ci/(mm) 1
BH/BE R E Wen/(mm) 0.5
IH/BAM Y BUZ 5 FE He-op/Ha-op/(mm) 0.3
H/BABR A4 77 2 5 P He-co/Haccn/(mm) 0.02
JECJELE Hiven/(mm) 0.178

1 PEMEC B9 =445 B M B i@ B AU E
Fig.1 3D model and single-channel cross section of
PEMEC
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Table 3 Variation range of research parameters

MASH WHAIE
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N FKIEH wind (kg/s) 0.00025-0.0007
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A-CL B R T Ecac/(S/m) 0.1, 10, 1000
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Fig.4 Correlation analysis of current density
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Fig.5 Correlation analysis of hydrogen mole fraction
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Fig.6 Correlation analysis of temperature difference
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Fig.7 Comparative analysis of the accuracy of six algorithms for current density prediction
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Fig.8 Comparative analysis of the accuracy of six algorithms in predicting hydrogen mole fraction
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Fig.9 Comparative analysis of the accuracy of temperature difference prediction by six algorithms
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