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Effects of Swept Blade Tip on Flowfield and Aerodynamic
Characteristics of Rotor

Zhao Qijun, Xu Guohua

(National Key Laboratory of Rotorcraft Aeromechanics, Nanjing University of

Aeronautics &. Astronautics, Nanjing, 210016, China)

Abstract: The relationships between the section normal mach number and the equivalent angle of attack
of the rotor with a swept tip and the mach number and angle of attack of the rotor with a rectangular tip
are derived, and a new conclusion that the normal incoming flow on a swept blade tip are not always less
than that on a rectangular tip in forward flight is presented and proved. As a result, an analytic az-
imuthal interval where the normal incoming mach number on a swept tip is bigger than that on a rectan-
gular tip is given. On the contrary, in order to avoid the emergence of the analytic azimuthal interval, a
sweepback angle distribute regulation is presented. A design program of the rotor with a curvilinear
swept tip for keeping the velocity of leading-edge normal incoming flow constant is raised. Then, nu-
merical simulations of transonic flowfield for a helicopter rotor with a swept tip in both hover and for-
ward flight are performed by using CFD. Based upon the theoretical analysis results and numerical simu-
lated results, the effects of a swept blade tip on the flowfield and aerodynamic characteristic of the ro-
tor, especially the changing of shock wave location, scope and strength nearby the blade tip are analyzed
thoroughly.
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