198-188 VPP 01 o lesis 18 0,95 1397 OROI9)D ()30 Slo (wddyo dlxo

Hibs3; ale dslisle
O I S0 (gwikigo

mme.modares.ac.ir

JJJJ

TG

00 pid Joo Hl ooliinl b (8 pouly S gw S & Shoe (S5l

6J}A:\;t LBM‘ ..\:\..;a ﬁ&.ﬁhﬂ' J:t.ﬁ

ol el (g9 el yslid sy olStils (Sln oo eylssbiu]
g.esmaili@ausmt.ac.ir 4616849767 _us eio ¢ ol

oaSe Ao leYb!

iy,
1396 j40 26 :cdly
1396 3117 : 5y
1396 (515 eyl > 1)

S o bl Sl adl e lid o > Gl COIESuE LISy (Grek (Bgw o os Jsb i )3 Jelse pstere Sl S
g ol Lo 03,88 Jae canwg b lie ol 0 10 )y by ity aoms p g ol Jl g by Kaisly isy ool Gi «gls
Slogise 4 i)l e il el Jae 3085 )8 byl 3)90 gliie )b 93 )3 Syeeky g slad slid aw > b

OMee 23,50 Skl (B gw Ju 5 0nd o3l ()L Gl )b 5l sy plo b pisy b Ol BLS)I 5 003 (g (olue ol 4l
@le U5 ol 19 2ok 23 9 ilse LiLE e 31 gl 2ok 23 B s 1> Jy 08 sle b 90 g 3 el e 53l Sroclt (B9
OIS e e S0l (LS s 285 plomil s 93 p2 )3 100 50 5l calies (93959 slacash) (sl (gl Cuslodd oslizl 030 J1o
S eowamen a0y gy 3Mes jl gy ik b by JBe 5 5 W (selia) My govie 5y Sl b e S0 T:‘ w)"\‘

ok Uiy

Ol doyd o SMBT bl (639y5 Ll ) Sl 25k )3 &8 (sl b dmd e LS |y (ot (BI6Ss pgd ik <ol i bl
Ay oo 0yd 145 o> s )3 a5 Wbl o do > LT 3055 9 (69959 (o 00 A5

Modeling of PEM fuel cells performance using lumped method
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ARTICLE INFORMATION ABSTRACT

One of the most important factors in reducing the lifetime of PEM fuel cells is heterogeneous current
distribution on membrane surface. Since flow field plays an important role in reactants distribution and
water depletion and consequently current distribution, hence, in this paper, with development of a
lumped model, water and current distributions on membrane surface were evaluated in two different
designs. In this model, the flow field is divided into equal segments and connection between segments
are created through flow field pattern. In both designs, flow field of anode side was serpentine, but on
cathode side, parallel and serpentine flow field were used in first and second design, respectively.
Simulations were carried out for different input relative humidity from 0 to 100 in both sides. The
results showed that flow field had no significant effect on polarization curve and the second design had
a little better performance in high current density. Also, in terms of current distribution, the second
design shows a better uniformity, so that in the first design in fully saturated inlet condition, difference
between the percentage of current generated between the first and last segments is about 1.57 percent
which recehes to 1.45 percent in the second case.
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