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A Study on Optimum Takeoff Time of
the Hybrid Electric Powered Systems for a Middle Size UAV

Bohwa Lee*, Poomin Park**, Keunbae Kim** and Bongjun Cha**
ABSTRACT

The target system is a middle size UAV, which is a low-speed long-endurance UAV with
a weight of 18 kg and wingspan of 64 m. Three electric power sources, ie. solar cells, a
fuel cell, and a battery, are considered. The optimal takeoff time is determined to maximize
the endurance because the generated solar cell’s energy is heavily dependent on it. Each
power source is modeled in Matlab/Simulink, and the component models are verified with
the component test data. The component models are integrated into a power system which
is used for power simulations. When takeoff time is at 6 pm and 2 am, it can supply the
power during 375 hrs and 27.6 hrs, respectively. In addition, the thermostat control
simulation for fuel cell demonstrates that it yields more power supply and efficient power
distribution.
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Table 3. Simulation Results Summary

Takeoff Control Endurance Energy
time method [hr] (SC/Bat) [Wh]
Non 37.50 2,877/449.0
6 am
Thermostat 37.81 3,009/457 .1
Non 27.62 1,376/417.0
2 am
Thermostat 28.25 1,523/457 .4
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