Optimizing Temperature Distribution of

Electrodialysis Stacks for Hydrogen Production
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m Hydrogen is regarded as a clean and renewable energy source. Its production : !

not only features cleanliness and efficiency but also serves as an energy storage ! Fuzzy Rule Base !
medium, addressing the issue of intermittent supply in renewable energy. ! T e
m Anion exchange membrane (AEM) electrolysis is a relatively new water ™ e, : Fuzzy — —
electrolysis technology that combines the advantages of traditional alkaline -O— Fuzzi- Inference —| Defuzzi- |1 | Electrolyte | _f Electrodialysis |
water electrolysis and proton exchange membrane electrolysis. T f——=|_fication i fication | 1| Pump Stack !
m Infrared cameras can flexibly adapt to various shapes and sizes of fuel cells, : F Lomic Controll :: Product !
providing comprehensive temperature information to optimize system (. uzzy Logic Controter ______ i Hydrogen Production System_

operation and control strategies.

m [n this study, an infrared camera (FLIR Lepton 3.5) has been selected as the
temperature sensor to monitor the temperature distribution on the surface of the
electrodialysis stack, and a fuzzy logic controller has been designed to enhance
the temperature uniformity of the electrodialysis stack for hydrogen production.
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Dual input for the fuzzy logic controller: Flow rate adjustment via the
Temperature error (e7) and stack temperature (7;z) fuzzy logic controller
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m This study uses infrared thermal imaging technology to comprehensively

- monitor the overall temperature distribution of the electrodialysis stack,

providing more comprehensive temperature information.

Center 50 m The combination of infrared thermal imaging technology with fuzzy logic

control has been achieved in this study to maintain the stack temperature

4 within the optimal operating temperature range.

m The control strategy has improved the temperature uniformity of the
electrodialysis stack and controlled the temperature difference within 3°C,

0 10 20 30 40 thereby enhancing the reliability of the hydrogen production system.
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