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Field Test for Application of 1 kW Class Direct
Methanol Fuel Cell System to Agricultural Use
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Abstract

The field test for application of 1 kW class direct methanol fuel cell (DMFC) system to agricultural use has been
conducted in the greenhouse of a strawberry grower in Suzuka City, Mie Prefecture since December 2004. The
system was automatically operated for 8 hours every day using the daily start up and stop running program. A
fuel tank with 200 liters capacity was attached on this system to attain a continuous operation test for 10 days
without additional fuel. The lighting or refrigerator worked by power generated from this system. Furthermore,
additionally emitted carbon dioxide of 100 ppm h’, water, and heat of 3400 kcal h™ were utilized for photosynthe-
sis to encourage the growth of strawberries, rearing of seedlings, and heating in the greenhouse, respectively. It

was verified by this field test that the system has highly practical performance for agricultural use.
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Fig. 1 Functional concept-flow of 1 kW class

DMFC system applied to the agriculture field test.
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DMFC system
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Fig. 2 Schematic function—-diagram for 1 kW class
DMFC system.
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DMFC system
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Fig. 3 Electric circuit flow of 1 kW class DMFC system applied to the agriculture field test.

Table 1 Specifications for 1 kW class DMFC system.

Iltems Standard
Conditions Temperature /C 5-40 (Humidity 30-90%)

Maximum power /W 1000

Output voltage /V AC 100 (Output wave, Distortion 3%)
System design Continuous operation time /h 8

Outside dimensions /mm 484 W x850L x 778 H

Mass / kg 120

Additional fuel Methanol 54 mass%

Support battery Small valve-regulated lead-acid battery

‘I"“‘
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Fig. 4 Scenery of 1 kW class DMFC system ap- Fig. 5 Scenery of fuel tank of 1 kW class DMFC
plied to the agriculture field test. system applied to the agriculture field test.
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Fig. 6 Representative operation-characteristics
under the connection of lighting apparatus for 1 kW
class DMFC system.

Table 2 Accumlative operation-data on the field
test under the connection of lighting apparatus for 1
kW class DMFC system.
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Fig. 7 Representative operation-characteristics
under the connection of refrigerator for 1 kW class
DMFC system.

Table 3 Accumlative operation-data on the field
test under the connection of refrigerator for 1 kW
class DMFC system.

ltems Iltems

Term Nov.29, 2004 — Apr.13, 2005 Term June 21, 2005 — Aug.3, 2005
Operation day /day 128 Operation day /day 33

Operation time /h 1024 Operation time /h 225

Total power of system / kWh 591.5 Total power of system / kWh 140.2

Total power of load /kWh 176.4
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Fig. 8 Change in CO, concentration and tempera-
ture in the green house during night operation-time
of 1 kW class DMFC system.
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Fig. 9 Decay curve of CO, concentration and tem-
perature in the green house after stopping the night
operation-time of 1 kW class DMFC system.
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