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Design Characteristics on the Hybrid Power System for
Quad-Tilt Prop

Keunbae Kim* - Bohwa Lee*

ABSTRACT

A series-hybrid power system was designed for quad-tilt prop UAV and the characteristics was
analysed. The power system consists of a 4.5kW rotary engine-generator and a li-battery as power
sources, a power controller manages the overall power and supplies to the vehicle system. The output
power of the engine is to be matched with the generator performance considering mechanical driving
loss and generating efficiency, and also loss for charging and discharging of the battery energy. It is
applied that the constant speed operation of the engine-generator to minimize overall fuel consumption
by integrating the generating power and the battery energy, consequentially the battery capacity and

characteristics could be important factors for improvement of the system efficiency.

S
i

A YEZFQIP) U719 AY-stolngs W4 FHN2YL AL 54

HA 2" 45kWHE ZHAZ-ER7] AAE 7|2os g5

28
A A B3 AoldlA AAAY ARLRES
Speed) £871do] A gHr], Ao WE
Pyl T2 942 48T 5 Aok

= g AL e] g <(Constant
of &% 54, 28 FAF HH Ae] o] &g

Key Words: Quad-Tilt Prop(H =-9EZ ), Series-Hybrid(%] €-3}°] B 2] &), Rotary Engine(ZE &2l
71), Generator(t%71), Li-Battery(2] &-81 €l 2]), Power Controller(-s % A|o]7])

LM B A2 Ry FAAE J&d BAH HE

Aol z2Ay FAAR A7t 718t
Holx o} H|PA e Tz 47}
oqud Ao w Zzde Ao FoEW

g 97 AT AN Y ATY
Al

£
A A2}, E-mail: kbkim@Kkari.re.kr

—+
El o



Al AAAR] AgE HAsta FIAA "] <k
A Budo] FFEE Aol e ¥, Al
28 AL BERsiA T wf Aw AojA 2~
glo] @ ®Th[l, 2, 3] Fig. 1& I3+
TAAA Adstn Y FS-HEZE Folr]9
FAE UedH, dibF o2 AF T A&
He 3 A WA 7 AY Z2dy AR 5
Zl-o|25 g vy AdFo] 5oy, Y <
5 I F e E4S 2F2 do

Fig. 1 Quad-Tilt Prop UAV
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Fig. 2 Configuration of Series-Hybrid Power System
for Quad-Tilt Prop
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Fig. 3 Mission Profile for Quad-Tilt Prop
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Table 1. Prediction of Fuel Consumptions

Generator Battery Fuel
Output Energy Consumption
45 kW 4.5 kWh 3.79 kg
45 kW 1.0 kWh 3.67 kg
45 kW 0.68 kWh 3.87 kg
45 kW 0.5 kWh 3.83 kg
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Fig. 4 Power Distribution and SOC Variation
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