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Mechanical Development of an Unmanned Helicopter

for Precise Small—scaled ULV Aerial Application
— Conceptual Design and Prototype —

Y. M. Koo T. S, Seok

S. K. Shin

C.S. Lee T. G .Kang

Present chemical application method using a power sprayer has been labor intensive, costly and ineffective. Therefore,

a small agricultural unmanned helicopter was suggested to replace the conventional spray system. In this study, conceptual

design for developing the helicopter and a consequential prototype were reported. The overall conceptual design was
initiated by deciding the type of agricultural helicopter, as the single rotor helicopter with a tail system. As the first step
of the designing, an air-cooled, 2-stroke engine was selected and a prototype transmission was designed by determining
the rotating speed of main rotor shaft. A ‘pusher’ type tail rotor system was adapted to balance the reaction torque and
reduce the power use. The tail boom length was designed to avoid the rotating trajectory of the main rotor. The RF console
consisted of the engine control, attitude control, and emergency control modules. Assembling the prototype concluded the

mechanical development of the agricultural helicopter.

Keywords : Aerial application, Unmanned helicopter, Single rotor helicopter, Tail rotor system, Radio frequency control
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Fig. 1 Modules in the agricultural helicopter system and their
related functions, power unit, rotor system, tail & fuselage and RF
control.
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Fig. 2 A selected engine for the unmanned agricultural helicopter.
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