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Observation of local water content and current density
in the PEMFC system

-
Dongsoo Ko, Cheoreon Moon,

**Gyungmin Choi, Duckjool Kim, Jihwan Jung

Key words : PEMFC(aL##} Adsjd A= AXA]), Current density(AFU %), Water content(3H5),
Water transfer characteristic(& A% £4)

Abstract : The local water contents and water transfer characteristics in the PEMFC system were
investigated by numerical simulations and experiments. The performance of a lab—scale PEMFC is
measured for fully humidified gases conditions and non—humidified ones. In order to observe the
local water contents and water transfer characteristics inside PEMFC, the numerical simulation
using CFD module on STAR-CD(es-pemfc) were conducted. The results show that the water
content was increased as increasing current density, whereas it was decreased in high current
density region. Then there was close correlation between high water content and internal
temperature inside of MEA, and high current density was observed when internal temperature was

dramatically increased.

Nomenclature

: net water flux per proton flux
: porosity of gas diffusion layer
: overpotential (V)
: water content in the membrane
: membrane conductivity (S/m)
: concentration (mol/m’)
. diffusion coefficient (m”s)
: local current density (A/m’) ,
. exchange current density (A/n?)
: mass fraction
tn : membrane thickness (m)
. electro-osmotic drag coefficient
: faraday constant, 96487 (C/mol)

: pressure (Pa)
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subscrip

a : anode

¢ : cathode

H> : hydrogen
0O, : oxygen

[ : liquid

v @ water vapor
w : liquid water

1. M B

A= dA shAldse] azke] W oA
S A o] 7 7= Qe 38 2.4
SEZ A7 A AL Tt o] A e At R
AR A o] AF-7F A AAH o2 A& =
A o A 2 < E}L}‘ﬂ A 1
EE 3}= PEMFCO] t 3k A7} 7
Zo|t}. PEMFC 9| 25 HF=

2ol AL Ea =

kel

rulmE
N 0 '
o @ o> O e

o&i—.a
¢

o
—

i 12 rlo ©
i

Jo
N
2, ]I:Z

2 |
il
r o

oX,
i
{0 _E f
o
T
Hoxo

f”

=] o
O 5 h= R
% ThgxdA s F3e A
T AT NkE-Ete] Fo] A
3_ Hz] Y] AEAE Fole 98-S
OJ(Floodlng)ﬂ‘?i 23y A=A AsE A
71t} upghA] o] 2 8k Flooding €4S WA]8}7]

ﬂwr m
B
rTj

>

Lot
ol
=

1) S stm 7| A S5t ek

E-mail : gongvi@ousan.ac.kr

Tel : (051_510-3072 Fax : (051)516-9598
2) Saietm 7| Al s e o stel

E-mail : mooncel125@pusan.ac.kr

Tel : (051)510-3072 Fax : (051)516-9598
3) Fatcistm 7| A St

E-mail : choigm@usan.ac.kr

Tel : (051)510-2476 Fax : (051)516-9598
4) RAHEt 7| A S EE

E-mail : djkim@ousan.ac.kr

Tel : (051)510-2316 Fax : (051)516-9598
5) Satcistm 7| A St

E-mail : jihwan@pusan.ac.kr

Tel : (051)510-3050 Fax : (051)512-5236

- 69 -



A1 Cathode=r 7} Anode=r<] 443t 7h5 3 224 o]
2 23th Y Flooding & A7) 918 Shanhai Ge
598 A5 AR o] AR S 79 Yol B A
(Water management)Z S}Ath Aald = ] & As
2 A& 53| getslr] 3E 7] Witel CFDE 3
7} Parameter®] 57Jo] o] 2% o7 A alal g’
oA A3k ko) Lol & A/t ARAR] 5T
Aol 714 23k Parameter©| & Springer’ 57}
Yang 5 & 12}¢] CFDE S8l MEA =h] 3HE8-2
of| =819 2™, Nguyen 2+ White'” ¥} Yi 2} Nguyen'"
220 A Ee e 9 ERAYY 54E
AT ey 1,23 FREA i i
Membrane) U5F-2] A 2<1 7N g7} o] 9] 2 A

Toll A= 32k CFDE #-8-3to] Al 43} 71
AR 27100 M A58k SV A = 71E 54
& dHofshal, MEA U3-o] =4 et d3g 5

=
e 2T,

2. ME L FxIshA Y

Fig. 1> 75480 185 Ag3dx9 Mefe
ojty. A8 5L uY V|ZNE FHAE AA 7t
& AN E B 7isrE o] A Uil I5E F g7
SO WjEHTh A4S &7] 918 KIKUSUI(A
g =W F)ALe] M A} 254X (Electric load) S AHE-3}
ST} End-plate® A5 WA E FHEA S| HZE 714
shal 2L e Alofslr] 98] =AM E A 8t
ATk Fig. 2t ¥ Ao AlgH F2 Je=
AL = 2] HMEEFY Q] Mixed-serpentines X o]
t}. MEA= Nafion® 1129} E-TEX®] # =+(Img/em Pt
loading, 20w.% Pt/Vulcan XC-72)= AF-&3}57 T},

Temperature
Controller
—

Humidifier % g
=

Hydrogen

l_t®_t Mass flow

controller

Anode |
!
i
Cathode

Humidifier Q]

Oxygen Chack

‘—c@_t Mass flow 4;&1{5&

controller

Fig. 1 Schematic diagram of experimental setup
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Fig. 2 Mix-Serpentine Channel Grid

Tablel Gride dimension [mm]

Description Value
Inlet area [mm] 0.6
Active area [mm2] 21.6
Membrane tickness [mm] 0.05
GDL tickness [mm] 0.25
Channel tickness [mm] 0.3
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Table2 Kinetic parameter and membrane property

Description Value
Stoichiometry ratio [Anode/Cathode] 1.2/0.6
Inlet Temperature [ C] 50
Inlet humidity [%)] 100
Open circuit voltage [V] 0.9
Dry membrane density [g/cm3] 2
Equivalent weight of membrane[g/cmS] 1100
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