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Wind Tunnel Test Investigation of Coaxial Rigid Rotor Aerodynamic

Interaction

YUAN Mingchuan, LIU Ping’an, FAN Feng, JIANG Lusheng, LIN Yongfeng
(Science and Technology on Rotorcraflt Aeromechanics Laboratory, China Helicopter Research and Development Institute,
Jingdezhen, 333001, China)

Abstract: The wind tunnel of a 4 m-diameter coaxial rigid model rotor is conducted to investigate the aero-

dynamic interaction characteristics. Both coaxial and single rotor are tested, and the upper and lower rotor

forces are measured independently. The force distribution of the coaxial rotor is analyzed. The aerodynamic

forces and lift offset characteristics of coaxial and single rotor are compared. Simultaneity, the free wake

method is used to analyze the tip vortex wake characteristic under interference. It is shown that the coaxial

rigid rotor interaction is weaken as advance ratio increases, and the coaxial rigid rotor lift offset increases due

to the asymmetry aerodynamic interaction.
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Tab.1 General characteristics of model rotor

Property Value
Rotor radius/m 2
RPM 778
Velocity of blade tip/(me=s ") 163
Number of blades for dual rotors 8
Precone (do) 3
Distance between dual rotors/R 0.15
Solidity for dual rotors 0.175
Rotor first flap frequency/Q 1.54
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Fig.1 Coaxial rotor test device
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Fig.2 Thrust distribution of coaxial rotor in hover
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