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Efficient Path Planning for Long Term Solar UAV Flight

Hanseok Ryu” , Heejae Byun1 , Sanghyuk Park'

'School of Aerospace and Mechanical Engineering, Korea Aerospace University

Abstract : Sufficient energy charging during a day is essential for a solar-powered long-endurance
aircraft. Variations of flight path that is superior to a basic circle path are sought in this study
for more efficient charging. Flight path associated with roll and pitch attitudes are investigated. It
seems that the pitch angle can play more important role than the roll angle for the solar
charging efficiency. Thus, more energy charging is observed when the entire flight path is tilted

toward the direction of the sun.
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Fig. 2 The Entire Bird's-Eye View
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Table 1 Flight Simulation Parameters Set
gl AjZt 2014 78 24 8A| 102
Al ZFH 1
( ) (86.68°, 30.06°)~(95.86°, 42.10°)
GPSZtH dE127.343608, 2/ £36.615439
P Lavload 0.01 W
0.5 0.97
efficiency otor +prop T]chrg
Min 0.15 ndischrg 0.97

g4 -

Rieiaes
S 1.5 m?
b 4m
e 0.74
incidence angle | 5°
Cp 0.02
CLQ 55
Cp, 0.2
v 10 m/s
mass 5kg
height 200 m
max. radius of path | 200 m

Table 2 Meanings of the Efficiency Coefficients

Mmotor +prop Nprop < Mmotor < TESC
Min = Tisc < Mwppt
Nsc efficiency of Solar Cell
MppT | efficiency of Maximum Power Point Tracking
mhrg efficiency of Charging
Naischrg || €fficiency of  Discharging
NEsc efficiency of Electronic Speed Controller
otor || efficiency of Motor
Norop efficiency of Propeller
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Table 3 Test Results of Various Flight Path

Path type Average Power Gain
Circle 59.7[w]
Half-Circle 59.1[w]
U-Curve 58.6[w]
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Table 4 Flight Variables According to the Change of

Curvature Radius

radius(m)  bank(deg) Lift(N) Drag(N)

10 455 70.0 4.00
25 22.2 53.0 3.06
50 115 50.6 292
75 7.74 495 2.90
100 5.82 49.3 2.90
125 4.66 49.2 2.89
150 3.89 49.2 2.89
175 3.33 49.1 2.88
200 2.92 49.1 2.88
0.00 49.0 2.88

Table 5 Comparison of Flat vs. Tilt

Path type Flat Tilt (3.35°)

Circle 59.7[w] 63.7[w]
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