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Two-Phase Flow Analysis of Cathode Gas Diffusion
Layer and Micro Porous Layer of Proton Exchange

Membrane Fuel Cells

Student : Siang-Jhe Huang Advisor : Chiun-Shinn Chen

Hsin-Sen Chu
Department of Mechanical Engineering
National Chiao Tung WUniversity
Abstract

Micro porous layer (MPL) was added between gas.diffuse layer and
catalyst layets The liquid-water produced by chemical reaction would
prevent fromr gas fuels transport, when 'the proton exchafige membrane
fuel cell (PEMFC) work in highscurrent density. It "would reduce
performancesubstantially. ;The.effects.on.cathode is more then in anode
accord with literatures. Thestudy focuses ‘on transport phenomena of
cathode gas diffuse layer and micro porous layer-of PEM fuel cell by
using two-phase flow model. Liquid water saturation and oxygen
concentration profile in gas diffusion layer (GDL) and micro porous layer
polarization curve are investigated by numerical simulations.

Results show that liquid water would hold hole reducing oxygen
concentration profile in two-phase model. With the increasing the
porosity of MPL and reducing thickness, the cell performance become

higher.
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(2.2)

sion flux > % = 78 5 %
Fdpz B e 3 40 & (iﬁterdiffhsion) ol a2 {5 WEILT
2 - RN S AP S AR50 o
PR Bt iE] DB AR Y € F Tl AR e
V(gpu)=0 (2.3)
FHEQQRIFA  FlH TR BT
|

I H,0 [©)
=——(1+2a) M +—M™ 2.
epu 5 (1+2a) 2 (2.4)

27



39 a kR @R e PR K e L0 S ke
FoM s F FerlE e

221 R EF M B

AT EE )Y i O e S

PR p=ps+p,(1-53) (2.5)
R pC“ = psC + p,(1-5)C! (2.6)
2.7)

(2.8)

(2.9)

(2.10)

2.11)

(2.12)

B Rk T

= 2.13
v ki /v +ky /0, ( )

Eq2.1):% ¥ dy g e i FEenftinsm 2 o ki B A7 03 ;0
47 SR

PUCT +7,C5)

Vo= ~ - 2.14
pASCl + py(1-9)Cy ( )

AT F R T HACL R T Ao &

28



Jk = AU — AEpu (2.15)

Fle % g I g o P11 J|+J =0

7T =pU —Aeu
. KA A
Bt s SN AegpETE =ﬁ[VF’c +(p = py)9] (2.16)
1%
He pdpend Lt wBkd PP R =6cos0c(%)%J(S) 2.17)

cRFmEA I AIBFE A PFOKIZFEF a2 H P h)(s)

I=8)%+1.263(1-5)"  (2.18)
(2.19)

(2.20)
222 kEFE L E
ﬁi%ﬁE%%%%%i

FARME R > R kRS RA T A
CHo =1 (2.21)

-

foREF TR A EL AT

H,0 H,0
cro=f KM (2.22)
Py PM

e BBRA Rpgm s

29
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Rk ® R (kg/m’) P 971.8[39]
% fi ok B0 AR BB (m/s) 0, 3.67 x 107[39]
% & 3% 4 (N/m) - 0.0625[28]
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