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Abstract: This paper presents a study of numerical simulation and analysis of Micro Direct Methanol Fuel Cell (Micro
Direct Methanol Cell, hpDMFC) by using COMSOL. The three-dimensional steady-state model is set up in which the
electrochemical kinetics, chemical reactions and composition of the coupling process are taken into consideration. We
analyze the transport of the internal material in battery and influence of the structure parameters of diffusion layers and
catalyst layers on the performance of the battery. The results show that the thickness of diffusion layer will greatly af-
fect the performance of the battery, and when thickness of diffusion layer is chosen as 20 - 40 um, better output perfor-
mance of uDMFC can be obtained.
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Figure 1. Cross section of uDMFC
1. (B E R R

KB CHO0H +H,0+3/20, — CO, +2H,0 .
3. EERREMRE R ERE

UDMFC #5574 45 BH (BH) B 38  FH (B HUZ
BH (A B AL J2 5 B 7 S e, A AR o 5 i e
2 PR, FEEFETEEORL Rt N 3, 2B AR E
MZ A BUHE TR SHETT . shESHET i, Y5
Z IRl BE A AN Y AE

AR MRS RAE, S E IR

a@wu)+v-¢puu)=-ng+v-@§)+8“ “u
ot Kt
EYHUZ S, MREAN:

5, =~ Ay @
Kt

£ UDMFC [{ A AR AN BT 7 A i, i
PO 7K KB U T R RIS 12 17 BA A )
BEor1, RIS, 20N

Su=—f“(—am)Fm )
h,eff
FA AR AL 2
gcatzru k¢yeﬂ
Su =——V———"r|—C + F¢m (4)
kh,eff I(h,eﬁ( : )

UDMFC [ &5 1E T FE N
v (gpv) = Smass (5)
ERP S, NIRRT, %A R R R R
T T RO LD PR AN 30 40 1 T R AR A
NAE UDMFC 1, AUAAEMEAL 20X — 50 R A2 Bk 2

TS
LR

witsn

AH

T A A

Figure 2. Computation domain of the model
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Table 1. Geometric parameters and working parameters of the
UDMFC model
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Figure 3. 1-V curves test of the upDMFC
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Figure 4. Output power test of the uDMFC
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Figure 5. (a) Distribution of methanol at the anode; (b) Distribution of carbon dioxide at the anode; (c) Distribution of oxygen at the cathode;
(d) Distribution of water at the cathode
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Figure 6. Diffusion layer thickness on the cell performance Figure 7. Catalyst layer thickness on the cell performance
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Figure 8. Diffusion layer porosity on the cell performance
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Figure 9. Catalyst layer porosity on the cell performance
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