Journal of the Korean Society of Propulsion Engineers 77
Vol. 19, No. 4, pp. 77-84, 2015

Technical Paper DOL: http:/ /dx.doi.org/10.6108/KSPE.2015.19.4.077

g gz W3l wE HALE UAVE
58 FH/Fu/Ae] EA A+

1} O 3)a | Z~a*
CRIny M ES

A Research for Energy Harvest/Distribution/Control of
HALE UAV based on the Solar Energy

Yoonkwang Nam® -+ To Soon Park®"

“The 7" R&D Institute, Agency for Defense Development, Korea
*Corresponding author. E-mail: pts127@add.re.kr

ABSTRACT

Recently, as the needs for eco-friendly aero propulsion system increase gradually, many study works
have been conducted to develop the hybrid propulsion system for High Altitude Long
Endurance(HALE) UAV. In this study, we analyzed both suitable energy distribution and management
methodology among the total energy collected from solar cell and the total required energy of aerial
vehicle and required energy of the regenerative fuel cellRFC) for driving in the night time and

optimized the energy balance mechanism based on the ascribed mission profile.
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Fig. 1 State of the art of HALE UAVI2].
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Table 1. Input data.

Parameters(Symbol) Valules Unit
Month 8 -

Target altitude(h) 18 km

Air density(p) 0.1207 kg/m’
Wing area(S.) 50 m?
Cruise speed(V) 23 m/s
Propeller efficiency(n,,,,)| 90.0 %
Motor efficiency(n,,ot0r) 85.0 %
Solar cell efficiency(7,,) 18 %
RFC efficiency (1 pzc) 42.0 %
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Table 2. Solar cell area and energy distribution.

Day Night
4 2 41 2

Ssc Esc Elev Epl Eelct Efc Elev Epl
3000 || 5032 | 1812 | 130 | 2877 | 1208 | 1397 | 035
3250 || 5451 | 1812 | 130 | 3233 | 1358 | 1397 | 035
3569 | 5657 | 1812 | 130 | 3409 | 1432 | 1397 | 035
3065 || 6650 | 1812 | 130 | 4272 | 1794 | 1397 | 035
1:Energy production, 2:Energy Consumption
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