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Simulation of direct methanol fuel cells employing computational

fluid dynamics
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An analytical study on DMFCs was carried out by employing the computational fluid
dynémics(CFD) method. In this study, the commercial CFD code Fluent(ver. 55) was
used, and many assumptions were adopted to simplify the situation in the fuel cell.
From the simulation, many valuable informations were obtained in terms of distributions
of velocity, pressure, temperature, density and current density over the flow field. And
thus, it was anticipated that the simulation results were very helpful in developing
DMFCs by facilitate optimizatioh of structures of electrodes and flow field of the

separator.
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Fig.l Schematic diagram of DMFCs
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Fig.2 Schematic diagram of flow
field in DMFC

—190—



43

ik

aF

2 7o A= MEA(membrane and electrode assembly)®t anode @ cathode channel?]
A 7E 281 BEEY FEES AU Figde A€ ¥ MEAWAAY g
o FEREE AT T Ut EY, Figdt Ad, 7NAZLE £ AfdudMg e 5
EEEE Yhiz glEd Addels AR 242 Uue $EI F2dT IS
BoF 3 ot FigsS £ 229 FujF e H7 e F=& Nemnst 4 & 53 +
A otk AA Al2"e] A HE 6 & AT S ROl fleH, ol # 2Y
HE A 2 et 322 oW o) 23 mixed potential 2 28R k7] o FEol}
g6 anode Ao YHEEE HAFI Qo AdolA 714 FiFoze] wgEe] H
g3 IFE A E HBEE Ao ool i), A ol ANRAE B
3 Ao AIHAE olE & Ut

[e}

EY

MeOH concentration

10 A 3 electrode
1.0 @ catalyst layer
M ; 098 I ¢ membrane
Mo I,
096 3§ ¥¢
o 1 M gy,
0.80 094 3 Trreeeill RiHEtEeteenggy
0.4 052 j
Tom 090 3
Y ogs J8VsvcecsvcvssvssensnssINsnINO
| (02 06 Joeveverieneeeenieneraeenannnss
ﬁﬂd
inlet middle outlet
0 med I—" Position in the anode channi
Fig.3 Contour of MeOH concentration in Fig.4 MeOH concentration distribution in
the MEA and anode channel the MEA
Q 1000 o Average MeOH concantration in the catalyst layer
§~* 900 MeOH Inlet (X33
- 800 08 b
700 E o7
600 °
I o] 08 |-
p 500 2 L
i o
A > ol
E 360 03 | . \
. 200 - I P ) M
0.0 0.2 0.4 08 0.8 1.0 1.2 1.4 16
100 I—x MeOH Outlet Current density (A/cm?)
0 (pascal)
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