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Helicopter Flight Performance Improvement by Variable Rotor Diameter

Han Dong , Zhang Yonggang , Huang Dongsheng
(National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics, Nanjing University of

Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: To investigate the performance improvement of helicopters by varying rotor diameter, a com-
prehensive rotor model is combined with a fuselage model. A propulsive trim method is introduced to
obtain the pitch controls and fuselage attitude in steady states and then the helicopter power required.
The helicopter power with rotor radius, forward speed, helicopter weight and fight altitude is investiga-
ted to explore how much power reduction can be achieved. The pitch controls and the tilt of fuselage
with rotor radius and forward speed are also addressed. Varying rotor radius can achieve significant heli-
copter performance improvement in medium to high forward flight, especially at high speed. 20% re-
duction of rotor radius can reduce the power by 37. 6% at the speed 200 km/h. The power reduction de-
creases in low to medium forward flight and increases at high speed with increasing flight altitude. The
collective and cyclic pitches increases with decreasing rotor radius, and the longitudinal and lateral tilt of
the fuselage decreases.
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