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Initial Climb Mission Analysis of a Solar HALE UAV
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ABSTRACT

In this research, how a solar powered HALE (high altitude long endurance) UAV
(Unmanned Aerial Vehicle) can climb and reach mission altitude, 18km, starting from the
ground using only solar energy. A glider type aircraft was assumed as a baseline

configuration which has wing area of 35.98m° and aspect ratio of 25. Configuration
parameters, lift and drag coefficients were calculated using OpenVSP and XFLR5 that are
NASA open source programs, and climb flights were predicted through energy balance
between available energy from solar power and energy necessary for a climb flight.
Minimum time climb flight was obtained by minimizing flight velocities at each altitude
and total time and total energy consumption to reach the mission altitude were predicted
for different take off time. Also, aircraft moving distances due to westerly wind and flight
speed were calculated.
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Table 1. Aircraft configuration

Classification Values
Main wing area 35.98 (m?)
Main wing span 29.98 (m)
Main wing chord length 1.2 (m)
Aspect ratio 25

Weight 160 (kg)
Solar cell covered area 26.98 (m?)
Fuselage length 18 (m)
Main wing airfoll DAE-11
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Fig. 4. DAE-11 Airfoil

(AR: Aspect Ratio) 259] 2|t g o] th(Fig.
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Table 3. Total time and total energy
consumption

e s | e |
time (Wh)

06:46 | 12:51 | 6hr. 51min. 15,559
07:11 | 12:53 | 5hr. 42min. 15,373
08:11 | 13:09 | 4hr. 58min. 14,989
09:11 | 13:43 | 4hr. 32min. 14,730
10:11 | 14:31 | 4hr. 20min. 14,633
11:11 | 15:43 | 4hr. 32min. 15,006
11:50 | 17:23 | 5hr. 33min. 16,572

(Fig. 14, Table 3).
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Table 4. Moving distance from the take off
location for different take off times

take off time moving dist. (m)
06:46 74,008
07:11 84,660
08:11 97,479
09:11 101,086
10:11 105,048
11:11 113,081
12:01 113,275
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