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Performance of High Power Type DMFC Stack
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Performance of a direct methanol fuel cell DMFCO stack was investigated. The DMFC
stack consists of 5 cells with active electrode area of 625cm2 each. Maximum power of
245W was achieved in 1M methanol solution at 600 under ambient pressure. Output
power density of this cell was similar to that of a small active electrode area celld 61cm?2[]
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Sizél Wx Lx HO

330x 130x 310/mm

Weight

20.6kg

Number of cells

5 cells

Active electrode area

625cmf] 25x 25cmi

Fuel

1M Methanol solution

Oxidant

Aif] ambient pressure]

Photo Appearance of High Power Type DMFC Stack
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Ne£l O6FEopMlop/A Haogsll lop+Icross....... 010
Ne - Energy efficiency
Eor : Operation voltage

lop  Operation current

lcross - Methanol cross over calculated in
current

F - Faraday constanfl 96485C/mol0O

A Hyg: Standard enthalpy of methanol
combustionl 0 727kJ/mol0]
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Fig. 1 Performance of High Power Type DMFC Stack
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Fig. 2 Comparison of High Power Type and
100W Type Stack
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Table[d Estimation of Air Flow Rate for High
Power Type DMFC Stack

Actual result§] 100W type stackld

Standard power 145W
Standard voltage 14.5V1 390mV/cellO
10A1 164mA/cm?20

Standard current

Power density 65mW/cm?
Active area 61cm?

Number of cells 37 cells
Air utilization 18%
Air flow rate 351/ min

¥

Estimatiof] High power type stack(
Estimated power 1450w
Standard voltage 14.5\1 390mV/cellO
Standard current 102A1 164mA/cm?[]

Power density 65mW/cm?
Active area 625cm?

Number of cells 37 cells
Air utilization 18%
Air flow rate 350 |/ min
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Fig. 3 Relationship between Electricity Consumption of
Air Pump and Air Flow Rate
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Fig. 4 Relationship between Air Utilization and
High Power Type Cell Performance
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Fig. 5 Relationship between Current Density
and Methanol Cross Over
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Fig. 6 Relationship between Current Density and
Energy Efficiency
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