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Design amd optimization of asode flow fleld of a
large proton exchange membrane fuel cell for high hydrogen
utilization' OMID RIZWANDIL SERHAT YESILYURT, Sabanci Uni-
versiby — We developed a CFD model of the awede Bow Geld of & lavge
protow exchange wembrane bl cell that operates wder the uliea-low
stolchiometric (ULS) Bow comditions which Dntend to improve the dis-
advantages of the dead-ended operation such as severe voltage traslent
amd carbon corroslon. Very small exit velocly must be high enough
Lo reinowve aceiilated nitrogen, aml mmst be low enough to retain
lyrdrogen in the active ares. Stolees equations ave el to model the
Fowe distribuation in the Bow Geld, Maxwell-Stefan eopations are msed to
meelel the transport of the spocies, and a voltage model s developed to
muwndel the penctions kduetics. Unifornmity of the disteibution of ydeogen
concentration is quantified as the woomalized area of the region in widels
b h}'tlrﬂgun mole fraction remaing above a certain level, sach as 0.9,
Geometry of the ancde fow feld s modified to obtain anpit il Lmlfng—
uration: tle moober of baffles st the Dnlet, widih of the paps bebween
balfles . width of the side gaps, and length of the sentral baffle ave wsed
a5 design variables. In the inal design, the edrogen-depleted region is
berss Elam 0025 amdd the hvdrogom utilization s above 995,
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