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Visualization of Water Droplets in the Simple Flow Channel and Rib

Geometry for Polymer Electrolyte Membrane Fuel Cells (PEMFCs)
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Abstract >> The effective water management in a polymer electrolyte membrane fuel cell (PEMFC) is one of
the key strategies for improving cell performance and durability. In this work, an ex situ measurement was carried
out to understand the water droplet behavior on the surface of gas diffusion layer (GDL) as a fundamental study
for establishing novel water management. For that purpose, simplified cell including one rib and two flow channels
was designed and fabricated. Using this ex sifu device, the water droplet emergence through the GDL of the PEMFC
was emulated to understand liquid water transport through the porous diffusion medium. Through the visualization
experiment, the emergence and growth of water droplets at the channel/GDL interface are mainly observed with
the surface characteristics of GDL (SGL 10BA, 24BA) and rib when the liquid water passes through the GDL
and is expelled to the flow channel. It is expected that the results obtained from this study can contribute to the
better understanding on the water droplet behavior (emergence and removal) in the flow channels of PEMFC.

Key words : Flow channel(-3-=), Gas diffusion layer(7] ] &-4F%), Polymer electrolyte membrane fuel cell(31E-%}
Al A A=), Rib(2]H), Water droplet(=4-2)

Nomenclature .M B
7 : Cell current, A AR AR L 314 ARE disle] dojr EHo

2 FEEe Ve LH°47IJ<L°ﬂ Hlef &go] =tk 5
3] A=A Y T/ T el LEAISNEE A=
ZA|(PEMFC, Polymer Electrolyte Membrane Fuel Cell)
= ] ARAA(AFC) 5 BF =zl vls] B
H G LI(60~90°C o]3h oA 2HgE o] Al

TCorresponding author : hskiml 101@seoultech.ac kr
[ A4 : 2014.08.01 <=L : 2014.0821 AR : 2014.08.31 ]
Copyright (© 2014 KHNES

I=JFI

386



>
)
o
)
H
2
ol
o
AT
)
Hir
flo
M
18
mﬁ
HT
mlm
e
mlo
o 4

9lol, 23 HsPt Fhseinz AEte) FHY
2 e AoR A 9k olof ek mEAA
A=A AgAFe] A&
3} 4 0|8 wr} mgHoE AusiE: 2| A
% A SAHEIA HFHeR o)A

Qtl. a¥Y TEAANAE gz AesiE
Al sfdsor & o A4 T shte AE Wl =
Talofek, x40} Ahae) B13 w02 A=A )
oM BE &2 ARIA Yol o] FstRz o]
3 Bo) FE A% 9 U4 S T4 v
& A AR AjRaro 2
53] AFR-E]= Nafion "2 29| 3ol vlgste] A
557} 37Ve] ujie] ks A 24|
#afjok ukgo] FokA 0 2 AojuiA| Fck whwl 4

ofr
)
)

"é% o] ARHA] oA H-3s] AA =R Kokl
GDL (Gas Diffusion Layer) 1 o2 ol AL
B a0} Ak2o] o] 5S WSl uk WHo] &
AEl= dIE fshe Ea%d(ﬂoodmg) 3 ato] U}
EpdTh Amziz|e] A9 oFol2ol F7|=oA b
ol Agste] Eol B el F2 371
Aol S8 @/dol WAt wEkA AE e
Y A% 249 AFs ﬁfzm 4y A=

2 =1} HHH(LBM, Lattice Boltzmann Method)S Z3}
o] 7|4 FEa}w(permeability) 2] AARS R8sl A3
A9} M || 9k GDLL ARE-sto] A2 2

28 GO 4 0] B 7HAIE AT 387
gz st AP 95t o o4 2R
3k 8|4 o1 12]3 GDLO| $-2 A YFol uh
Ad Y 45 52 BAg A So| AgEglort
GDL W & 3ol 2J3t GDL %Ho]A 2] B 7
E @4 B3 BEE A7 vEs Ao

B =Boht B # 712 A7) Ades u

BERdsdd ArAA

2,1 SY= THEE 4 X

aRAPdsi Y A A2 GDL W= 35 &=
of o8] GDL Eollx E-22] Ty 91219k 4%
HE 7Bk Sfell AR FAE Hster,
e Fig. 13 2 LRAPSAT A=A
*E!Xﬂ Aerle 92 QYIS walely] s Ad 2
7] 9 EHE arEste] A Y ﬂﬂok om, ﬂﬁr

7) 501 A el 93
AL a0

1
Camers ﬂ y
-

afl

Light Illuminator

Fig. 1 Schematic diagram of the experimental setup
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Fig. 2 Flow channel design concept in this studye)
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Fig. 4 Static contact angles for two types of GDL samples for dry surface conditions (a: SGL10BA, b: SGL 24BA)6)
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Fig. 7 Liquid water droplet behavior under test condition Case 1-2 (10BA GDL, 10 uf/min)
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