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Abstract : The design of a fuel cell stack is important to achieve optimal output power. This study focuses on the
evaluation of a fuel cell system for unmanned aerial vehicles (UAVs). Low temperature proton exchange membrane
(LTPEM) fuel cells are the most promising energy source for robot applications because of their unique advantages
such as high energy density, cold startup, and quick response during operation. In this paper, a 600 W open cathode
LTPEM fuel cell was tested to evaluate the performance and to determine optimal operating conditions. The open
cathode design reduces the overall size of the system to meet the requirements for robotic applications. The cruise
power requirement of 600 W was supported entirely by the fuel cell while the additional power requirements during
takeoff was extended using a battery. A peak of power of 900 W is possible for 10 minutes with a lithium polymer
(LiPo) battery. The system was evaluated under various load cycles as well as start-stop cycles. The system
response from no load to full load meets the robot platform requirements. The total weight of the stack was 2 kg,

while the overall system, including the fuel processing system and battery, was 4 kg.

Key Words : 547 (Fuel cell), LEA 844 (Proton exchange membrane fuel cell), §< 357 A5F (Power supply
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Fig. 1. A schematic of developing unmanned aerial
vehicle by DGIST.
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Table 1. The specifications developed for this study to
meet requirement for DGIST UAV

Nominal power 600 W
Peak power 900 W (with
b batteries)
Duration for peak power 10 min
Voltage 22 T34
Weight for battery 0.7 kg
Fuel cell system weight 1.2 kg
Cartridge weight 2.2 kg
System total weight (inc.
battery) 4 kg
Energy (including the 500 Wh
battery)
Operation temperature 0-40°C
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Fig. 2 A schematic of front view and top view of 600
W fuel cell system developed by DGIST

Fig. 3 A schematic of assembled stack and
hydrogen generation system
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DGIST 600W Fuel Cell System Block Diagram
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Fig 4. A 600 W fuel cell system block diagram by this
study
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Fig 5. A Ultra-light Fuel Cell System Part of 600 W
fuel cell system developed by DGIST
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600 W PEM Fuel Cell Stack
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Fig. 7 The performance test for DGIST's developed stack. Stack=25C and NaBH; supplied for hydrogen generation
and air supplied by fans with open cathode design.

Table 2. Energy chart to show each components weight, energy, weight, flight time, and specific energy

Flight
Weight (k Ti
Power | Energy cight (kg) thal e Fuel S
Weight (min.) Energy
(W) (wh) (wh/kg)
Stack H2 Fuel | © Batt. (kg) 600 | 900 (wh/kg)
ac Gon. uel ase attery W W
600 545 1.2 15 05 0.2 0.7 41 43 10 850 133
600 1020 1.2 15 1 0.2 1 49 85 10 850 208
600 1820 1.2 15 2 0.2 0.7 5.6 170 10 850 325
600 2805 1.2 15 3.1 0.2 1 7 264 10 850.6 400
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