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Bu calismada PEM (proton exchange membrane) elektrolizér hlicresinde meydana gelen fiziksel ve
elektrokimyasal olaylar ve su debisi, akim yogunlugu, sicaklik gibi calisma parametrelerinin hicre
performansina etkileri sayisal olarak incelenmistir. Elektroliz hiicresinde akis, kitle transferi, sarj korunumu ve
elektrokimyasal olaylari karakterize eden denklemler COMSOL akiskanlar mekanigi yazilimi ile goztlmistr.
Sayisal sonuglar kanal boyunca oksijen ve hidrojen konsantrasyonlarinin arttigini géstermistir. Hidrojen Uretimi
1.48 V' da bagslarken akim yogunlugu arttikca hidrojen Uretiminin de arttigi bulunmustur. Matematiksel model
sonuglarinin dogrulanmasi igin bir deneysel diizenek kurulmus farkh kosullar altinda elektrolizér performansi
dlculmustir. Olgilen sonuclar sayisal sonuglarla karsilastinlmis 6zellikle yiksek akim yogunluklarinda
matematiksel modelin deneysel sonuglar tahminde yetersiz kaldigi géralmustir. Bu durumun modelde yapilan
es sicaklik kabullinden kaynaklandigi degerlendirilmistir.
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In this study, physical and electrochemical phenomena occurred within the proton exchange membrane (PEM)
electrolysis cell and the effects of some operating parameters such as water mass flow rate, current density and
temperature on the cell performance were investigated numerically. The equations which characterize flow,
mass transfer, conservation of charge and electrochemical reactions were solved by using COMSOL fluid
mechanics software.

Numerical results show that hydrogen and oxygen concentrations increase along the electrolyser channel. While
hydrogen production initiates after 1.48 V, the production enhances at higher current densities. An
experimental set-up was established to verify the numerical results and electrolyser performance was measured
depending on various operating conditions. The numerical results compared with measured experimental data.
It is sound that while the model satisfactorily agrees with experimental data at low current densities, it deviates
at high current densities mainly because of isothermal assumption employed.



