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ABSTRACT Fuel cell system was designed and constructed to use as a power source of unmanned aerial vehicles (UAV) in

the presented study. It is difficult to integrate gaseous hydrogen into the vehicle due to its high specific volume. Catalytic hydrolysis

of sodium borohydride (NaBH4) was used to generate pure hydrogen in the present study. Fuel cell system consists of hydrogen

generator, micro-pump, fuel cartridge, separator, fuel cell stack, and power controller. Blended wing-body (BWB) UAV was used to

validate the fuel cell system as a power plant. Performance tests of the system were carried out at various conditions and the optimal

design was sought. Three successful flights have made with the fuel cell system and show that the fuel cell UAV is capable of high

endurance and high performance.
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Fig. 1. Hydrogen production rate and reactor temperature as a function of
reaction time. Feed rate was 20 ml/h and the fuel composition was 25%

NaBH,, 5% NaOH, 70% H,0.
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Fig. 2. Performance curve of the fuel cell stack. Feed rate of hydrogen was

300 ml/min.
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Fig. 3. Layout of the fuel cell system.



Fig. 5. Integration of the fuel cell system into a UAV test bed.
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Fig. 6. Weight distribution of the fuel cell system.
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Fig. 7. Voltage, temperature, and off-gas flow rate of the fuel cell system

as a function of operation time.
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Fig. 8. Blended Wing-Body UAV.

Table 2 Specification of proposed BWB UAV

Wing Span 1.52m

Wing Area 0.52 m’

Aspect Ratio 4.43

Empty Weight 1.2 kg
Maximum Take-off Weight 2.2 kg

Wing Loading 22.4~41.1N/ m*
Cruise speed 7.2~9.8m/s
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