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A Study on Performance improvement in PEMFC
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ABSTRACT

Performance of PEMFC is affected by many factors such as that of MEA,
configuration of flow field, operating conditions, humidification, cooling and so on.

In this study, in order to improve the performance of fuel cell, a small area fuel cell
stack was made and its performance was tested under various operating conditions. Stack
consists of 3 single PEM fuel cells. Channel is serpentine type and the active area of the
electrode is 50cm’. The test results show that the peak power is 60W at 70°C of stack

temperature with humidification condition.

FRIISE0
Humidification (7}45),

LM E

I AUA AFA b & Faae 87
golth, F4% UA A9 Utz A% 3}
Mage] AMEE QF9 4 #HIA AT
t}3h olUx] Abgo g Qg ofylE EAle Azt

of Fofd & AS Hojxee AAE 2
ok AAY BFdT 715 Wizt Azl

AWM AA A2 $4ed BXE 4 g7

Corresponding author : parranmal@empal.com

PEMFC (2 ¥zt Aads dx5HX]), Flow field (+%F
Operation condition (%}3 =

&), Cooling (*¥7}),
1), Eelectrode (A=)

B4 B5L dn ek $FLEFA 7]
2¢ A5ety, B AE A% L 2T A3l
2% 0gS ARea ok ATH % R
A3 Aol B AL AA FE S0 o
Nede Folud e =AL H1 Yok
detE AARQ 84299 FA dgdtn 2
del 8309 $AE AR 712 Base @
B A AEH ALd FES slgoln

lEHC'ﬂHXltL FA &3 IS HAA &
A zte FAEZRE AFEE Ay dol

10

291



4 A o

o

O
r

&

53 1 Green Round(7]%
COY F% 1Al A3l X}%Z}-’] o5 &
gt ZP%Z} w717k =) FAHE oz Qs
=0 AFA FJAEL ARHA At
FZe A5 o] AgsiA HAAth 98

fmsl
2
]

L

iy =
2L e N

Ar AEA B8 RA 2718 Bl B
% glel 7] the avlel AE AAskeD #<

*g St oﬂy}%— 282 »ael Bglel
A28 AlgatmEA U 2z

A48 5 9
o

.% O_LJ
o« 2
b Py
ox M2 -Q‘
olr o2
R
X0,
R 30 i
fr LA
2
) fl?l‘
o
» 0
™ oA
o mﬁo
N,
do
%
A
™
4

o 2
= =
Eoroh of
o oo
24
offt
_)‘J_v‘
2
2
oo
i)

rjd 4y

Fol I drh
Bipolar plate 7} 2H4] 3l 171_

& 0] Graphitex A8 EAA SH
o A8 Mol Urk I 4
nx= B #Ed dsiAe g Aol
Naﬁon 112*2‘ 0] &g /\Dil_'] qj‘_'g_q ]/] 2

ﬂ
X
fu
=
2|
Qoo Ao

o N U 1m
o of fd =

O_u
o]r
2
iy
tlo

ES
3

¥
=

o By steragn, 29w g
of e MAE AdE Mow Aol Az

A 9% 712098 AT B &
49 $E e Pstel PANFIAe WHg
SELT LS

=3 7},/\2/\-1 H B
R EREE R L

292 st

5% - 2+
g FRo) s o YL Wit
Ay 2x9 oy AF LR AT

g9 27}, 3 A9 37t dad
Z7tel 93t cell AT FAAHLE

o
L
X o

of

a
xe] o] AL Bgol AL AR
ere F7he wEe BYRAN Wol

3] dojupa =g Fojel A COl hE W4
7hs }UE 3719 AHE Al s A 2AlE

CEARQ Hoge FAd g 24

2;&
u?‘-'omizrrgmﬁ_%mmo\o

=2

2 a2 oHo 2 OIN m,’% R !

2% e 27t weEY 2, 7t &
34, =4 Xd%ﬂ Z712 Q3 ABHA Y A¥F
v th o o] Ftel 9%

% tgol nte Hu
goh g ol *J%% Azel 288 FYAT
o|Zo] A9} ¢t F
2435 ARspooF %
& AMES 3] 39

%obu ol o

¢ol

o

ot
o M
o
ﬁ-ii
e
__&_
° g fo B oex ol

2 r1r J{Nv

i

oY L v o
o
i o
4‘ =
> T g
I
2
0,
©

~

ot o

EL

e

B oy
J{N«

lg jo 4
IS

b

OEHUF
2
o,
e
5

e (Al rlo
kﬁ‘; 02‘.4
o

10 o N

2
)
Mﬂrziﬁi
jgﬂ:i
BoAr wE N

N
N,
to i
o
)

1o,
4
it

$7kx9 o &7 Zhx9 x4 ¢ HHE
g 7hae) 24 dsdA Y He
ook Az e} AA 2EEL
gHe7] wioldt. o] &E(U)S 97
Je AAH dsvt AgAd g
BE&E YR Aot A2
27 A8Y o whgExto] x7)g}

go Agxon

2

io&%

ol

) ” o
[

T of Q% oot
fEoofoap rulo
olo _E,

it

o

11

2 o
o

X

2,
o

¢

o 0 Qoo 8 b o
o 2L
I =2
)

_ H 2, consumed

HZ.in




AU PEMASEX] S A3

(&ygen In

{

C

{

I
I
I
I
I
I
I
I
I

C

L

Cathode plate Oxyshut

Fig. 1 Schematic diagram of oxygen channel plate.

C

01714 Hyo®h Hyu AEAR ) 479} 27
N4 F2el ¢ - 298 ekl Holk

M nEA AR4Y drAAGIA B 24
& 28] Aol ol uS Fad 8a F o
dolth & 24e nRA WA AnAA A
S Beo] G v 2EA Aedd vl
544 ol HEEE A vl #ian 3l
£ 3o 9ol met BekAtd fe] How
JEAEEI RelxD e A Fo| UEE
Be ogge vehlvlE v A% H48 5
2e gAdE AL oS Fasy

olew Vel B FFe AnIFolH 3739

2 H7L olgdd we FutHE 29 oF
(water drag)® 5914 A49 B9 T& Ao
ogt &= Wake] FAiHback diffusion)o] gt
Water drage AF Z&o] vldsted Frbshy
back diffusione A< 4AsIh 2 =& A
T ARoAME d8F o] Axsn @& A

=
2
UEofl s F7Fe] AzxsA drf 282z 9

Hydroge»)

[

]

{

]

1

[

)]

1

[

{

I
I
I
I
[
I
I
I
I

|
!
|
|
]
|
|
I
I

1

%‘m out Anode plate

Fig. 2 Schematic diagram of hydrogen channel

plate.

B2AANAME vg 7tx9 FF A sUE B
o] SRS FFY TF b2 4EE Eo)
W AL oo RS FFEte] I B 2
Hol 753, FH7t: §9 Ath: BEE =Y
T o] v FANE Y = Yok
3. ASAX] 3 AIY diy

31 95 M1 AlAH A

1) MEA

AHA g AR A
Nafion-112& A}&-3}
71x7.1cm’ ojt} W2 =

2) Gasket A x
28 Az A 7 2
o

Azolth, w2 AL

4t
kl

A7} vtE gasket
a7l g3 AL A

22 3% A 09 AR A7 An
k2 E AET AS shae] FEel B

Az Aok & AEE MY A& HE8)o

Trans. of the Korean Hydrogen and New Energy Society (2004.12), Vol. 15(4)



£

Cooling Fin
Anode Gas Cathode Gas

— \Ch? Chapnel e

Cooling Fin

o

g

woeE—"0 asm

W - Ao
annanaaAnnonaAafnanannnan
PSR ITRNE RN IRAR ST NEE VAR IE]
ananannaananananAnn
UUTUUUUUVU VU UL UU i s U

_ all g
L/ /

4
Clectrode

[
[

U

i
¢
A
Gasket .
furrent

aSuluenr "
Collecter

Current Kewbrane
Colipctor

Fig. 3 Configuration of single PEMFC

Al Zhol gt AT AetA & FE9 93
%= Aol YukAH<Q Sheet Gaskets ARE3E}

3) Bipolar Plate A%

Bipolar plate®Z 7} o] AF&H A&
graphite™= Z7|AdZAdo] £33 WA Ao 7
3t} gkel Aol At dHE
ZFA1 3 el Fig. 1 9 Fig. 2= Agq
A}4% Bipolar plate® BoF1 Qv &
o Pelv F2FH FU)Fe] 2o IS
As YAde ¥Ez WeEx ¢3 Fing
29 F7] d4E ¥ JEE

Ab2-9] o]F& PEMABHA AE9 F23

o)

H] 2%} 51

i)

=

Hydrogen
In

Oxysen
n

ARRAAARRN
HHHHHHH
mnnnnnrny
ARNAARMLAN
HHHHHHHHKHi

WUV UL

r\ nnnrmnnnrm.rfu‘]

| P\ [P

Hydrogen

Oxygen
Out

=

=
d

=
q

Fig. 4 Schematic diagram of stack fluid flow

294 &=

2R mEY -

=
2
2
il

2o o
2
thy
0,
!
Hu
1o
oZ
oX, o
=2,
X
£
[0
20
e
jus)
=z
N
)
=
o

o

il
ol
b o
>~
N
2 ©
o,
2
3
=i
i)
1
i
=it
e
-Ir

i

e
P
ro
oX,
c
1o
c)
o
=
of\
ko
rob
R
é‘
o
lwf
v
do
I,U
!
o S 30 o 24 2 rlo o

r>~

2

1 r_{i

=

me,

ki

il % r

o o

=2
2y

w

£ 9

B Ay =

L oo lo

o L oox

ol

o Ty rlf;
-

o HE

L

do f
o g

ARy K
e rir
ol
il
1,:1
r>~<
Tt
g
i
r)l
__>£1_41
=2
X
(@}

@,
S
oX

)
=

&3
aQ
w3
> ro ¢
)
o do 4

A9 Pzt T M=
9

g&S vl AF JHFoZE 03mme F
o

5) 2d9] 74
Fig. 45 712he 299) 240
AR AR AR

2
N,

>

il
1o
>

N0

0.05A, 06WH Wzh dojrh 8o
3}7] 918l K-type Thermocouple
7} ofefFol| a3}

tlo o

2 % HiUXIEE =28 N5 M4E 20044 123



AN PEMASTA s A4

Cooling fin

Fig. 5 Fuel cell stack
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