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Analysis of electrochemical characteristics of a proton
exchange membrane fuel cell at the cathode catalyst by
lattice-Boltzmann method
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Abstract- There is a full connection between the electrochemical quantities of a fuel cell and the curves of the
temperature and primary materials at the catalyst region. These quantities are strongly linked to the mass and heat
transfer phenomena in the other regions. In the present paper, the lattice-Bolzmann method, as a microscale model with
good computational capahilities in the problems such as the fuel cell, has been utilized to simulate the fluids flow and
heat transfer in atwo-dimensional cross section of a proton exchange membrane fuel cell including the channel, bipolar
plate, gas diffusion layer and catalyst of the cathode and the electrochemical characteristics in the catalyst layer have
been analyzed. By representing a method for estimation of the changes in the concentration along the channel, the
serpentine arrangement has been modeled. The results reveal the essential role of the bipolar plate on the quantities at
the catalyst layer.
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Method



RULS RN e

A LIV SRS SRR PESU-PRC N I EWE SR WE )

DS (o 395 Caows A1 |y g9 AT 0gd e Sl (SO S
3,18 66 (6 pemly iUl (1S b yg5g 0 45 oo (5955 (2

(V] 51 i (23 oy 51 sl ) S

5T st Bl 1 3 o il S Bl |
o2 4 ) branBlS s oS aile a5 (g e 5l jeee b wiloas
Ol w90 aigy o0 WIS Cal Ul e 4 w2 0 LS
B B 5 s gy (sloaxmio slea s
oy 2l JsSge ST gladsSse 4 0555 5 b Lpygisi
JUB o b sl 00l adgi s 5 ol 4 aS ol L5l e
ol odle (hadgs slaamio 005 0 g 5 fRie
U Ol ol g Qa5 JUB oglens (GG 2 ol
)15 o0 5 1, ST S

J 45 S s a5y eatidlys S oy
B 358os Jol> (g yed g (GanST padiine (A0S
Sl Jobo o 3 oy BHEST 055 o oassl oz
warie 3l (o ol I LS50 oS cwl (6508 S
A5 e oty ey skl sl

S J il ae Olidind ages ;G Y
S e 83y 2 @O oas gla)l5 a4 A ans
2 Gy Jao ol A8 5 Syso (ygign Jold glas
les a5 [Y]S 5,55 5 (60,60 colbiles 5 (Laé y 3gme sl
Gilwamd lp ol Cozile So 08 0 p o ], S
S cpl 5o 50 K0 GaedSS Joe paiz el 00,5 &l
U P NV [T UURRCI V. [N I JUCS R PR

[f ¥l slosss

doudo —)
ssb 4 ol po a8 sl (b plea b) oy (298 (S5 9 S
T ol Jyame 5 0l aleard (2STy adsl Slgo atgy
el OVl 3l Shyx b e SOl plo 0ed oo
el 55 a5 00 5 o0 SS90 4 plend 25T
ssbaite (s Al oy 50 i 5SI b > Sjge 4 ]
s pled 50 o2 b Lo adgl olge

Jobs slae sladn (oo slada elsl ol o 50
Sghne 535 |y ars oyt PEM @ Gypme (935
lgo b 5enST g sy @ L8l by cnl oo S
G5 sl yo el Sllagl STy Jsame 5 3ls 5L
ol Sl baglslaslel, ley S oo L5 sl Lo
P L (5999 Slpess g 35l b (Sl 0,58
D)0 02 Sy dzhad Sgn Lo 0 s o Al
Golliws 4 (3gie Djgo )0 (L s Sl
sl (65 Yl (59,008 A g5

EEse a2 e s ) S8 &S pebiles
B e sl JU5 Sl S g Jols slas
Blie oo 50 5enST jgme Sl 00 JUS S5 03s,000
Slio b 4 (So Sl gola Slrio ol UV el
5 Oisee sl Gl e WS ee HE S g
al, B e ol 3 Jale gl O pglme 13 5enS]
A g Boee 03081 5 G39)0em B3 e j9me 395 5l 09>
dHla cul clale Lol 3 51 Lab a4 s> Ll eagay
o0 pb T Laml Y bl sl oo 0aniS 4 ol
4 o)l 18 bl Sk Jle 4l (5 Gl LS o
ol 53061 ¢S Ty 00iiS e 03le g5l

oailym Wl cord L) 4 45 (55,00 o CaaJUS 5o
5 oFan ol b H o5 4 oigae JsSse wgdie
S 5 iR (pee alin Ssbioe o (sl
o 5l Y Wil g WS o o ls 0gzg WS L 5eST]
WY (nl 098 oe 0ol Sy mSUIL Las a5 500 S92y ey
Dlooys mle Sygo a4 ol o Ol g Conl Cangas] Gus &

1. Proton Exchange Membrane
2. Gas Diffusion Layer (GDL)
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2. Multi-Relaxation Time (MRT)
3. Permeability
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