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Table 1 Parameters of rotors
Name Radius/ Airfoil Sha%)e of Average
mm tip chord/mm
Rotor-1 1010 SC-1095  Rectangular 72
Rotor-2 1010 SC-1095  Sweptback 72
Rotor-3 1010 OA2 series CLOR-]I 72
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Experimental Research and Numerical Analysis on Aerodynamic
Characteristics of Rotors with Improved CLOR Blade-tip

WANG Bo. ZHAO Qijun* , ZHAO Guoging, XU Guohua

National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics s Nanjing University of

Aeronautics and Astronautics , Nanjing 210016 , China

Abstract: Wind tunnel test and numerical simulation are performed to investigate the aerodynamic characteristics of rotors
with an improved CLOR (CLOR- I )blade-tip in hover and forward flight. Taking into consideration the unsteady characteris-
tics of the rotor flowfield. and aiming at advanced aerodynamic performance of the rotors in both hover and forward flight,
the aerodynamic shape of the rotor blade is redesigned using aerodynamic analysis based on the investigations of rotors with
CLOR tip. It mainly includes the optimal allocation of airfoils on the spanwise direction of the rotor blade for improving such
properties as advancing blade compressibility and retreating blade dynamic stall, and the shape of the blade tip is designed
meticulously taking into account the dynamic characteristics of the blade in forward flight. The three types of rotors are
measured in a wind tunnel under multi-conditions. Based on these, the aerodynamic characteristics of rotors under the same
conditions with the tests are simulated by computational fluid dynamics (CFD) and the calculated results are compared with
the experimental results. Additionally, higher speed rotation conditions are also computed. Results show that the obvious
advantages of the rotors with CLOR-1[ tip in suppressing the transonic strength and increasing the stall angle of attack are
demonstrated by comparing with the other two types of rotors, and the characteristics of the rotors in hover and forward flight

are comprehensive improved.

Key words: aerodynamic characteristics; rotors; experiments; new type blade-tip; helicopters; computational fluid dy-

namics
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