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Abstract: In order to investigate the aerodynamic characteristics of autorotating coaxial

twin-rotor, the wind-tunnel test of an autorotating coaxial twin-rotor was performed with

the theorical investigation. The blade element theory is adopted to calculate aerodynamic

force and moment. The aerodynamic interaction model and the dynamic inflow model were

used to investigate the inflow of the autorotating coaxial twin—rotor. The comparison be-

tween experiment and calculation shows that the error is less than 5% when the rotor speed

is greater than 300r/min. Thus, the model of the aerodynamic characteristics of autorotat-

ing coaxial twin—rotor was verified. The relationship of speed and lift of the twin-rotor and

the design parameters which included pitch angle, shaft angle, the distance between the up-

per rotor and the lower rotor, and wind speed of the wind tunnel was obtained. The aerody-

namic interaction between the rotors was analyzed. The method of calculation for the thrust

ratio of the upper rotor and the lower rotor was derived.

Key words: coaxial twin-rotor; autorotation; aerodynamic interaction;

wind-tunnel test; aerodynamic characteristics
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Flow model of autorotating coaxial twin-rotor
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Fig. 6 Rotor rotational speed and lift vs. parameters
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Fig. 9 Rotor rotational speed and lift vs. pitch angle
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Fig. 10 Rotor rotational speed and lift vs. wind speed and distance of rotors
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