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Aerial Application using a Smail RF Controlled Helicopter (V)
— Tail Rotor System —

Y. M. Koo

T. S, Seok

In this study, a tail rotor system for an agricultural RF controlled helicopter was developed and tested. This study
concluded the mechanical development of the ‘Agro-heli’ by completing the tail rotor system and its radio console. The
RF control system was closely related with the tail system for the control of flying attitude. The thrust of the tail system

balance off the reaction torque, created by the main rotor. Lifting tests with and without the tail system were compared

for estimating the consumption of power. The tail system would use 4~5% of the total power which was in an acceptable
range. Flying performance and attitude was visually inspected. It showed reliable and safe control during the distance flying
trials and could be adapted for utilization in aerial applications. Aerial application using an RF controlled agricultural

helicopter may make precise and timely spraying possible.

Keywords : Aerial Application, Unmanned helicopter, Reaction-torque, Tail rotor system, Attitude performance
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Fig. 1 The loss of power due to the thrust direction (pusher and
tractor types), relative rotor distance (X/R) and relative fin area
(S/A), where R=tail rotor radius, A=rotor disc area, X=rotor dis-
tance to boom, and S=tail fin area (2}, 1992).
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Fig. 2 The tail rotor assembly driven by a belt system.
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Table 1 Specifications of the tail rotor

Tail configuration w/stabilizer Pusher type
Tail blade tip velocity (m/s) 180~190
Ratio of main/tail rotor Dia. 4.93
Blade length (mm) 200
Width (mm) Tapered 40~45
Diameter of tail rotor (mm) 560
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Fig. 3 Schematic of RF console through the transmitter and receiver.
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control of helicopter by a tail rudder servo.
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Fig. 5 Experimental tests for comparing lifts with and without tail
system.
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Fig. 6 Lifting test result without a tail assembly using the rest-
rained set-up.
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(a) overvie

(b) flying trial
Fig. 9 Overview of the developed unmanned helicopter 'Agro-heli’
and distance flying trial for agricultural application.

AR E] Q) A5 2,760 mmo|t}. WFEE A L5 mEE
o) golellA Al ulgste] FEF A} F5s KA
AR wdo g u@AAY 729 A P
S eiFee HFA) 7)= AR ALY
o] Hlrh HYZHY e R Ve HdaA
o] HEA ol HEe stof HlY Eelol=ot A

AL el oM, AR CCPMHS A48 RF

il
)=
A

A5 APFEE o} 4T ST PA7IES EEAoin &
Y A FAFApae] A sk A ¢
otk FUg 29 d2FE Q] FHT(Seok T, 2006)2} ZE]
(Koo 5, 2006b)2} 7ol o]ojA] AelFEl HEAE A
Hoh AFshe YR 2552 8L AN F
&) AAA 1S T EA 48 F-9 delFEe] 7R I
urS g siitt v delFE Y HY ZEF-e} ZpAA0]
FAE Asie] AY FALES FHEY) A AN
¥} A o] Ajoldt.

1) HEEIE A7) YEte] vlE 249 HY 2HTE

235



29 LAYIE OI8Y YBYAIIS (V) - €Y 2w 7y -

4a

A3k
2) 244 CCPMHA 9] A 2A AXE A8sto] AloiE
T
3) HIYZHE Za3 A5 252 HdF 9} SR 9
H210 2 Q181 4 kg5, HIYRS FEARE s}
of FAFEL- 79 ke(774 N)oIA 76 ke(745 N) & °F 3
kgd29 N)AE 743 Ed tif2 HYRe s8H4R
of st How wdHT)
4) E49 9 v e HUZEC] A0 o%
RO AAKE 4~5 % A2, o] k= Akl
A FE A2 2 e AR FFolqdth
5) ARE LEFEE A 1.5 mAEY FoloA kg
AAA g Ak
L FEIE g3l Hsto] kg FEN S
817] gt AHn3 AX9] sldo] deshy, FelFEHE
a17] fIst 7122 AAA & BuAA|, 2FAF 1S, B 2 A
THAA, ¢ 2D FFHBR Hy] Fo] FIHE A7
HAZ AXEk

236

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

S. H. Kim and T. Y. Choi. 2006a. Aerial application using a
small RF controlled helicopter (I) -status and cost analysis-.
Journal of Bio systems Engineering 31(2):95-101. (In Korean)

. Koo, Y. M, T. S. Soek, S. K. Shin, C. S. Lee and T. G. Kang,

2006b. Aerial application using a small RF controlled helicopter
(ITI) -lift test and rotor system-. Journal of Bio systems Engi-
neering 31(3):182-187. (In Korean)

. Leishman, J. G. 2002. Principles of helicopter aerodynamics.

Cambridge University Press.

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

and S. H. Kim. 2006. Aerial application using a small RF cont-
rolled helicopter (IT) -development of power unit- Journal of
Bio systems Engineering 31(2):102-107. (In Korean)

- EHEE] 1992, (R.W. Prouty 994)) 2FEHE ols). FEAL
6. 21743, 1996. A3 A=BI - T FZFAL vjAT-.
. ol5zh 719, AAE. 2003. (S. Newman €4) el 33k

TAEY dEuA



