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Effect of hydrogen recirculation in PEM fuel cell with 2D steady-state model
Hyunseok Chung, Taejung Ha, Hyowon Kim, Sungwoo Cho, Chonghun Han
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Nomenclature € : porosity
n : electrode overpotential, V
cr: fixed charge concentration v : volumetric flow rate, L/min
E : cell potential, V Om : proton conductivity in the membrane, 1/82:m
Eo : open circuit voltage, V O : potential, V
F : Faraday constant, 96500 C
H; : water content ratio

i: cell operating current density, A/cm?2
ji » exchange current density, A/cm3

m; : mass flow rate, g/min

P : partial pressure, kPa

pi : pressure, atm

R : universal gas constant, 8.314 J/mol'K
Si : source term

T : temperature, K

u : x-axis velocity, m/s

Vi : humid volume per mass, m3/kg

v : y-axis velocity, m/s

X : molar fraction
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subscrip

0 : initial value
a : anode

¢ : cathode

ij : species 1,)

in : inlet flow
m : membrane
out : outlet flow
W : vapor
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Fig. 1 Structure of the 2D model
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Fig. 2 Structure of the PEMFC system model
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Fig. 4 Distribution of oxygen molar
fraction through channel-GDL of cathode
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