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Aerial Application Using a Small RF Controlled Helicopter (III)
— Lift Test of Rotor System —

Y.M. Koo T.S.Seok S K Shin C.S Lee T.G. Kang

Aerial application using an unmanned agricultural helicopter can reduce labor and pollution. The development of an
agricultural helicopter became urgent for both precise and timely spraying.

In this study, a rotor system for unmanned helicopter capable of 20 kgr payload, was developed and lift capability was
evaluated. A lift force over the dead weight of the helicopter was obtained at the pitch angle of 6°. As the pitch angle
increased to 8° and 10°, the total lift increased to 74~81 kgr and 86~93 kgs, respectively.

A range of engine speed at the rated flight condition, lifting mean payload of 23 kgr was determined. The data acquired
from this study will be used for designing tail system and RF console in the next stage of the research. The rated lift
capability was enough for loading 20 liters of spray material including spraying equipments.

Keywords : Unmanned helicopter, Rotor blade, Lift test, Payload, Pitch angle, Aerial Application
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Table 1 Specifications of the main rotor and the stabilizer

Specification Main rotor Stabilizer

Type Straight Simple
Blade length (mm) 1,225 155
Width (mm) 90 88
Diameter of rotor (mm) 2,765 550
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Fig. 5 A typical payload test result showing a payload of 27 kg,
lifted over the dead weight of 52 kg

Table 2 Maximum total lift (kgr) at the target pitch angles of 6,
8, 10°and upper limit

) P1;ch angle (df:)g) - Dead wt. (ke
59.9 81.2 92.9 - 53.26
60.3 74.1 85.7 84.8 54.00
56.5 80.2 88.8 824 54.00
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Fig. 7 Lift and slip at the high engine speed over 7,000 rpm..

50 ~ 150
Free Payload Test
8000 -

£ F e
g Englne speed engine (dn) temp |
0 I [ (3]
'§ 6000 100 @

[ s 3
g engine (up) temp r g s
5 3 5
g g 7
& 4000 4 > E
2 LA
s - 50 E
2 =
? 2000 Net payload |
w Rotor speed [ o L

[ /\rﬁr-\\ r - -10 o
650 700 750 800
Time, sec

Fig. 8 Typical result of payload test with the free anchored method.

Table 3 Total lift (kgr) and max/mean payload with for the pitch
angles of 7-10°

Pitch angle (deg)
7 8 9 10
Total lift 724 76.3 86.4 86.0
Maximum payload 9.36 13.26 23.36 24.88
Mean payload 8 13 20 23
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