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Bu calismada; suyun elektrolizi yontemiyle hidrojen Uretimi, iki fazll akis prensibine dayanan bir matematiksel
model yardimiyla sayisal olarak ¢éziimlenmis ve goriinti analiz yontemi kullanilarak deneysel olarak incelenmistir.
Hidrojen olusumunun izahati igin elektrokimyasal ve akiskanlar dinamidi prensipleri bir arada kullanilmistir.
Calismanin teorik bdlimiinde elektroliz olayini karakterize eden cift fazli akisa dayali bir matematiksel model
gelistiriimis ve modeli olusturan diferansiyel denklemler sayisal olarak ¢ozilmistir. Gelistirilen matematiksel
modelin dogrulanmasi ve elektroliz olayinin daha detayl incelenmesi igin bir deneysel diizenek hazirlanmig ve
genis parametre aralifinda deneyler yapilmistir. Hidrojen sistemde kiiglik kabarciklar formunda olusmakta ve
elektrot performansini 6nemli dlglide etkilemektedir. Teorik ve deneysel sonuglardan hidrojen kabarciklarinin
elektrolitin iletkenlidini azalttigi ve kabarcik gapinin artisinin da gaz konsantrasyonunun azalmasina neden oldugu
gosterilmistir. Gaz konsantrasyonu elektrot yakininda artmakta, elektrottan uzaklastikca azalmaktadir. Bununla
birlikte akim yogunludu arttikca gaz konsantrasyonu da artis gostermektedir.
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In this study, two phase flow during hydrogen production though electrolysis of water is solved numerically and
investigated experimentally by image analysis process. A description of phenomca involved both form from an
electrochemical and fluid dynamical point of view. During the theoritical part of the study, a mathematical model
developed which indicate the two phase flow properties of the electrolyzer. The differential equations of this
model were numerically solved. An experimental set was establised in the laboratory for achieving the procedors
of this model and investigating the electrolysis in detail. The presence of hydrogen, often in the form of small
bubbles and its motion have great impact on the performance of electrode. So during the solution, effect of
current density, electrolyte velocity, electroyte concentration and void fraction investigated in a range of
parameters. The presence of bubbles decreases the effective electric conductivity of electrolyte and when the
diameter of bubbles increas, the void fraction decreases. The gas concentration increases nearby the electrode
whereas it decreases away from electrode. Meanwhile increasing of current density cause an increase on the void
fraction.
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