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Lifting and propulsion devices for flight performance

improvement of a compound helicopter

YANG Kelong, HAN Dong, SHI Qipeng

(National Key Laboratory of Science-and-Technology on Rotorcraft Aeromechanics,
College of Aerospace Enginecring,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: To analyze the effects of lifting and propulsion devices for flight performance
improvement of a compound helicopter, a model of performance prediction was developed.
Based on the UH-60A helicopter equipped with a wing and a propeller, the influence mecha-
nism of parameters of the wing and propeller, lift and propulsive force shares on the per-
formance was analyzed. At low speeds, due to the low efficiency of the wing and propeller,
equipping the wing and propeller decreased the lift-to-drag ratio of the helicopter. The higher
rotor speed or blade twist of the propeller led to larger profile power of the propeller, and
further reduced the lift-to~drag significantly. At high speeds, the efficiency of the wing and
propeller was higher; the performance was significantly improved when the wing and propel-
ler offloaded most of the lift and propulsive force with the decrease of the main rotor speed;
the lift-to-drag ratio increased first and then decreased as increasing the lift and propulsive

force shares. At a speed of 300 km/h, optimizing the lift and propulsive force share, at
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100%, 95% ., 85% and 80% of main rotor speed, increased the lift-drag ratio by 4.0%,

21.33%, 27.0% and 30.6%, respectively.
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Fig. 1 Velocities and forces on a blade element
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Fig. 3 Aerodynamics of wing and airfoil
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Fig.5 Forces and moments acting on a compound helicopter
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