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Performance evaluation by flow channel effect for a passive
air-breathing Direct Methanol Fuel Cell

Ikwhang Chang, Seungbum Ha, Suk Won Cha
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Abstract : This paper presents a passive air—breathing direct methanol fuel cell (DMFC) which has
been designed and tested. The single cell is fuelled by methanol vapor that is supplied through flow
channel from a methanol reservoir at the anode, and the oxygen is supplied via natural
air—breathing at the cathode. The methods for supplying the methanol vapor to the single cell were
parallel channel and chamber. This research investigates various methods to identify the effects of
using flow channels for providing the methanol vapor at the anode, and the opening ratio between
the inlet and outlet ports for the methanol flow at the anode. The best flow channel condition for
passive DMFC was a chamber, and the opening ratio was 0.8. Under these conditions, the peak
power was 10.2mW/cm? at room temperature and ambient pressure. The key issues for the Passive
DMEFCs for using methanol vapor are that sufficient methanol needs to be supplied using a large as
possible opening ratio. However, it is shown that the performance of the passive DMFC, which has

a channel at the anode,is low due to the low differential pressure and insufficient methanol supply
rate.

1. M & Ze Bz AXNE Ao Frh. v F5F A
2EE A8y AAE FFE] A3 FHE
A e dudAE =ER, A5 ¥, HE AAE 88 g 28R 89
PDASE -2 mutd 7]7]o] wlefe] Fojg Hde AndA = AAFIAE Hxs AL F A3 7]
2 Abgo] 7beet 7 e dsdA Aled AARE & 4 F A e Ady
T shdelth, AA ved AmAe] FHE = gy Y AdsdAY S R =
< oyx e, dHyd A, 3 AT E Betal opA 2 uta Bobgd AeoR <l
L2) Folth, ey Ay Weke AdsdA 45s AA AFel Aol ofHA st ATk, FEE
Foled dadt Be FAHY 7EHQd Fe] A5 erE dudAed g Ad+e deset
Ak, oY AL HEgE A2son, F B9 o 2 A% A0t A=l A
S FHF, $2 AF dEsvo|t. Wgkg 3
2AQB = WhEEHA] gk wlgh&o] Cathode®
SR ol7bA] AFE et Rehn dsiae 1) HEWSE BEuE HEASEHH
— - = - —-mal : wnhang.Cthang@gmal | .com
ol dAE Watth.e Wk ofy wEE e Tel : (02)880-8050 Fax : (02)880-1696
Zuo] gE Folu Ao MHFs WA s 2) M2tistn 7| A= stnt
e Bl guid oz A7 AX A E-mail @ with2you@snu.ac.kr
o f]ir s f = ”J lﬁoﬂj ! Tel : (02)880-8050 Fax : (02)880-1696
£ sHohs WHer F A ded sEd 3) Metistm 7|H = st}
TEYPoR Yo, 55de A LR E-mail : swcha@snu.ac.kr
Moot dBs maay] oe Wmel Lzolsl Tel : (02)880-1700 Fax : (02)880-1696

- 45 -



#3 A7 F2 A Ho s, wgey =
S 23 g9 HHE FFSEFEEY A4 o
BE ARdAY HY FEE SER B HYX
D 714 WEes Ad UFE IS 9 A

T2 20~30mW/cm2ol] =& Th.®)

ofgfe] AL o’ MAH Jige dAx F
5 MEA, fF =29 9XE YR U}, o] A
2Ho EXL WEghgo] AN O T ReservoirZ
FH 3 A Fo Wggo] A H & 75t
W E-E 71A 71 AnodeZ ol Edte] whSof H&
P ARZE "rk o7]e] F a3 &2 Cathode
ol 4 ¥ &S Back-Diffusions &3l AAE
A He}, o] A" A7 T3S Syringe H

o A9 SEm FEAG. HFEe of

pud

o ol

=

[ St

oo
[e]
Ez il

off

Air—Breathirlg
L]
Upper Plate
]
MEA

. |
CO,+Methanol f t f t f t ‘t CO,+Methanol
(Outlet Port) ‘|_| === (Outlet Port)
ow

Inlet Flow
Channel Port Channel

t Methanol Vapor
Reservoir

@ir—frjatfinf

Pure Methanol
Injection

Upper Plate

MEA

1111111t CO,+Methanol
(Outlet Port)

. Flow Channel

Port

t Methanol Vapor

Reservoir

Pure Methanol
Injection

Fig.1. Schematic of Passive DMFC fuelled by
methanol vapor from a reservoir to the MEA.
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Fig.5. The open circuit voltage (OCV) and
polarization curves in different channels: parallel
channel(lmm), parallel channel2mm) and
chamber
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Fig.6. The performance comparison of
the different flow channel
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