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A Electric Power Source Modeling and Simulation

for Electric Propulsion Systems of a Fuel Cell Powered Small UAV

Bohwa Lee*, Poomin Park**, Chuntaek Kim**, Sungyug Kim**, Sooseok Yang**
and Seokmin Ahn**

ABSTRACT

A modeling and power simulation of a small UAV’s electric propulsion systems is
described. Each power source is modeled and simulated in Matlab/Simulink and it is
compared flight test data during 4 hr 30 min with simulation results about 200 W electric
propulsion system using fuel cell and battery as a main power sources. In result, it is
properly simulated performance and dynamic characteristic of each electric power source.
Through this, it is revealed that the simulation is available as a means of predicting power

characteristic variation for electric propulsion systems of different class.
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Table 1. Specifications of EAV-1

Structure 2.9 kg
Weight Propulsion 2.7 kg
FCC, payload 1.1 kg
Fuel cell Aeropak
Manufacturer
Battery Enerland
Fuel cell 07200 W
Power range —
Battery 07500 W
Wing area 0.68 m?
Wing Wing span 2715 m
Aspect ratio 8.5
Out runner BLDC AXI 4120/20
Motor/ -
Propeller type Fixed, Pusher
propeller -
Propeller size 14 x 95"
Operating Endurance 45 h
condition Cruise speed 50 km/h

Table 2. EAV-1 flight test summary

Sortie Test #1 Test #2 Test #3
Test date 10.10.18 | “10.10.19 10.10.19
Check . Long
Purpose of Test Flight Test flight endurance
Takeoff time 17:02 10:43 12:44
Endurance 29 min 36 min 270 min
Fuel used 88 g 94 g 874 g
Ground wind
speeditakeoff) 0.1 m/s 4 m/s 4 m/s
Ground wind
speed(Landing) 0.1 m/s 4 m/s 0 m/s
I
Catridge || Stack Vf:/[\ Cgﬁ:}‘gﬁﬂ [ Motor [
Fuelcell Lot |y Vi
é

Converter

Fig. 1. EAV-1 electric control schematic
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Fig. 3. Battery Capacity-Voltage curves

Table 3. Battery block parameters

Battery type Lithium-ion
Nominal voltage 2177 V
Rated capacity 1.2 Ah
Initial state—of-charge 100 %
Maximum capacity 1.29 Ah
Fully charged voltage 2475 V
Nominal discharge current 0.7 A
Internal resistance 013 Q
Exponential zone 22.03V at 1.005h
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