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Abstract

The 1 kW class DMFC system "YFC-1000” has been developed for a movable power source. The system is
composed of a cell stack, a fuel tank with 20 liters capacity, an air pump, a fuel pump, a DC/AC inverter, and
a system controller. This system is entirely self-contained, and its operation is to be automatically controlled
with a system controller. The stack voltage and the output power for this system were 30 V and 1350 W at
current flow of 45 A, and 26 V, 2050 W at 80 A, respectively, under the condition of using 1 mol 1" of methanol
aqueous solution, the fuel flow rate of 2 1 min", the air flow rate of 280 1 min™, the operating temperature of
338 K. The system was evaluated for various performances such as basic characteristics, starting character-
istics, and so on. As a result, the designed performances of system were fully demonstrated. For example, the
system was operated at a constant AC power of 800 W for 8 hours with stable characteristics of voltage and
power. On this operation, 12 1 of 54 mass% methanol aqueous solution was consumed and the calculated value

for energy efficiency was 17.2%.
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Fig. 1 Appearance of a cell stack for YFC-1000.
Table 1 Specifications of the cell stack for
YFC-1000.

Items Unit Standard

Maximum power W 1500

Output voltage \ DC 28

Standard current A 45

Standard operating K 338

temperature

Number of cells cell 63

Active area cm? 611

Outside dimennsions mm 335W X 245L X 305H
Mass kg 44
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Fig. 2 Appearance of a DMFC system "YFC-1000".
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Fig. 3 Schematic diagram and electric circuit of "YFC-1000".
Table 2 Specifications of 1 kW class DMFC system "YFC-1000".
ltems Unit Standard Remarks
Usable Temperature K 278 ~ 313
conditions iy %  30~90
System Model Movable independent power source
design Maximum power W 1000
Output voltage \Y AC 100
Power variation % Under =10
Continuous operation time hour 8
Noise dB 57 Ahead 1 m
Outside dimensions mm 800W X 400L X 700H
Mass kg 120
Output terminal shape AC plug type
Supply system Forced circulation
Additional fuel concentration Methanol 54% GS-Yuasa made
Tank size liter 20
Support Type Small valve-regulated lead-acid battery
battery Model REH24-12 GS-Yuasa made
Number of battery 2
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Fig. 4 |-V performance of a cell stack for 1 kW
class DMFC system "YFC-1000".
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Fig. 5 The operation characteristics for cell stack
of 1 kW class DMFC system "YFC-1000".
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Fig. 6 Change in charge-discharge current for
lead-acid battery of 1 kW class DMFC system
"YFC-1000" after starting.
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Fig. 7 Change in cell stack power of 1 kW class
DMFC system "YFC-1000" after the connection to
load power of 1250 W.
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Fig. 8 Energy efficiency of 1 kW class DMFC sys-
tem "YFC-1000" under the operation with various
output powers.
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Fig. 9 Durability performance of a cell stack for 1
kW class DMFC system "YFC-1000".
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