TEO-TIV aziio ) o,k 19 0,9 INWAA Jlu oo L g Laojl Seuilse

& . o/ & &
fu(/}fu(/ub?w}/“w.g

e M)
);/jbv""zwb

DOI: 10.22044/jsfm.2019.7713.2760

ST a9l sl ansST (35 guw oy CFD (550w dus

Y " . G s *Y | - .
bl Lo, ik g 7 sl dmnd ¢ (2L O)le
Ol LT (e Cario 082510 «IobT s uSLiils « Siungsy '
IRl (5 bl SRS ¢ cawhilen § (D OUSLSIS ¢ ol (surdien 8955 ¢ 3y Sbins! T
Olpl 098l 39,8l Jiaio olKEINS (g0 g (ooudh (suidites SUSLENS (o (ot 09,5 ¢yl bl
WAV 2oy 6 VYAV AN Y 26,55k g,V YAV/ AT 2l ) g ) o Jiiomno Allilo

oS

50 Je ol el oads all gadis ol 50 gl il dely ST 3 gw Jo )l Slesbre SVl Salis an dw Joe K
e S el Jonily Glae g 99 S0 S 52 JUS e JESH 0 Jed Sl (G0 Sy 5o JUES s sloosady oijlo
55U Jaw ol yo el lis 5oy oo sl g ol annlie alin baylid jo alie [0 0z ge pRiolesl slaosls b Jaw g5l
S 85 5 s 3330 g o 3,Shat (85, el AU it 5 (s ngeS g 28 s il chlie (slo el
> &l rose Ol ISz mis s Jedly @ b mis (Y same s Lo SiSTs Sl sl laaisS s Joe Gl Sl el s
SplaS o mali8l aS (956 a4 A8 co o 0,Sles 1 ol 4 53U T (6 TeguS gl g Lid e wols lis il S e attiee
ez 3 8kae 21 rpllacs D81 1y gn Sy 55U sl al 38 e (gl S g S g Ly St 5egs 4 Lo

2,855 (5 g

o i8Il Calses SOFC ¢ o liowing xSl sla 28Ty ¢ som 4w CFD Juw 1goadS oS

CFD Simulation of Anode Solid Oxide Fuel Cell

A. shahi!, N. Hajilary?", Ma. Rezakazemi®
! M.Sc. Graduated, (Reasearcher) Chem. Eng., Petroleum Univ., Abadan, Iran.
" Assis. Prof., Chem. Eng., Eng Fac, Golestan Univ., Gorgan, Iran.
8 Assis. Prof., Chem. Eng., Shahrood Univ., Shahrood, Iran.

Abstract

A 3D model of computational fluid dynamics for an anode solid oxide fuel cell is presented. This model
incorporates important transport phenomena in a fuel cell such as heat transfer, mass transfer, electrode
kinetics, and potential field. The simulation results of the model were compared with the available laboratory
data in the same conditions that shows good agreement with other references. In this model, the effect of
different parameters such as temperature, pressure, stoichiometry and electrolyte thickness on the fuel cell
performance was investigated. The results of this model clearly describe the distribution of species, including
reactants and products, temperature distribution, distribution potential, and distribution of current density.
The results showed that the temperature, pressure and stoichiometry of the anode have a great effect on the
performance of the cell so that each parameter increases the performance of the fuel cell performance. On the
other hand, increasing the thickness of the electrolyte can have a negative effect on the performance of the
fuel cell.

Keywords: 3D CFD Model; Electrochemical Reactions; SOFC; Electrolyte Thickness.
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Symbol Explanation

A Area

ASR Avrea-specific resistance
E Electron charge
E Thermodynamically ideal

voltage

F Faraday constant
G Gibbs free energy
H Enthalpy of reaction
i Current

Common Unit

cm?

Q-cm

1.6 x10™"
V

96.485 C/mol

J/mol
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