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Abstract

Opening agricultural market progresses radically, reducing cost of high quality agricultural products becomes urgent.
Aerial application using an agricultural helicopter helps precise and timely spraying and reduces labor intensity and
pollution. The development of an agricultural helicopter was necessary for taking advantages of both technique and

economy.

In this study, as the first stage of developing an unmanned helicopter capable of 20kg payload, an engine was selected
and a prototype transmission was designed for an agricultural helicopter. Prony type dynamo-meter was constructed, the
engine was tested and then performance curve was obtained. The centrifugal clutch was engaged at the rotation speed of
3,500-4,000 rpm. Maximum power was expected at the engine speed of 5,900-6,200 rpm when adjusted at the optimal
output. Based on the test results, the transmission was designed for driving main rotor shaft.
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Fig. 1 A design of the power train to main shaft, driven by the
2-cycle engine through the geared transmission.

Table 1 Specification of the selected engine for an agricultural helicopter

Engine 2-cylinder, 2-cycle Displacement (cc) 239
Cooling type Air cooled Stroke (mm) 46
Weight (kg) 6.7 (8.0)* Bore (mm) 57.5
Max output (PS) 21 Engine Speed (rpm) 1200-7000

* necessary parts included for self-running
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Fig. 2 Laboratory setup of the dynamo-meter, testing the prototype
power unit.
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Fig. 3 Test procedure measuring maximum torque at a target rpm
and power using the Prony type dynamo-meter.
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Fig. 8 The redesigned transmission assembly according to the results

of power test.
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