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A Sizing Method for Solar Power Long Endurance UAVs

Juho Lee*, Chang-Gwan Lee*, Sesil Lim**, Keumseong Kim* and Jae-Hung Han***

ABSTRACT

The design procedure of Solar Power UAVs is complicated because the
configuration and required power for flight must be considered simultaneously as the
supplied power is influenced by the wing area. In order to minimize trial and error
for the Solar Power UAVs design, a systematic sizing method is proposed which can
be used to determine whether a Solar Power UAV is feasible for a given mission, and
to derive preliminary dimensional specification of it. The sizing procedure begins with
initially assumed wing area because the power, lift, and drag of the wing are directly
proportional to it. The assumed wing area and mission requirements are then used to
determine step by step the airfoil specifications including lift coefficient and drag
coefficient, weight, required power, and wing area. This procedure is iterated for each
newly assumed wing area until the error between the assumed wing area and
calculated wing area becomes significantly small enough. This sizing methodology was
applied to previously developed Solar Power UAVs for validation purposes, resulting
in good agreement. The methodology was also applied to determine the dimensions
and specifications of the Solar Power High-Altitude Long-Endurance UAV.
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Table 3. Propulsion group mass to power

ratio[5]
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g3 | =¥ (2 wAb
Hof7| 0.06 0.06 0.60
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(ka/kW)
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Table 4. Validation data for Skysailor
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Table 5. Mission requirement of S-HALE PRPoRE P s "= B l
VoA s Linear Fit
ESIPNES- EfQF XX, S9M HiEl2 G Pk S wrlviosiazs)
f 2522050
= B 304806 B Contdnion(1997)
e =2t 50kg 2 el S-HALE
Y 1E 10 ~ 15km § an
A7t 52l o AF Bl
T & 20m/s
Table 6. Assumed Value for S-HALE
EfY X &8 35%, GaAs 0 20 100 1 0
EjoF M| UT 0.45kg/m? Wing Ares (m2)
HiEl2| 2= 1.44x10%/kg, Li-S Fig. 7. Specification of S-HALE on surface
HiE(Z] &S 0.98 Prediction Model
=X 58
TE =22 0.65 Table 7. Design parameters of S-HALE
xH a8 0.85
HiE{2] Oof & 0.2 ool x| 160m°
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a9 o 223 AT = AR
r;v]\‘:} 7.]0” -'\L;\o £ E 20m/sE ;%O]'ﬁ‘i o 1351kg
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