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Analysis of Rotor Interference Effects on Quad-rotor Lift in Hover

Liu Xuesong, Ang Haisong, Xiao Tianhang
(Key Laboratory of Fundamental Science for National Defense-advanced Design Technology of Flight
Vehicle, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The aerodynamic interference among rotors has strong affect on the lift force of the quad-rotor UAV,
An equivalent actuator disk model of airplane propeller is presented, which takes the factors such as diameter,
chord, pitch and rotating speed of rotor, etc, into consideration. The effectiveness of the equivalent actuator
disk is established thorough increasing momentum source. The different lift force of a single rotor in hover on
Fluent is calculated and compared with the experimental data. Thorough the above method, the effects of inter-
ference among rotors on lift force of quad-rotor in hover are calculated in different rotor distances. Results show
that the smaller the rotor distance is, the stronger the interference and the more loss of lift force will be.
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Fig.1 Forces on propeller blade section
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Fig. 2 Cell of equivalent actuator disk model
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Fig.3 Velocity vectors on the lower surface of disk model
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Fig.4 =z velocity contours on the lower

surface of disk model
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Fig. 5 Velocity change across disk model at 0.7 R
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Fig. 6 Pressure change across disk model at 0. 7 R
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CFD results and texting data
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Fig.8 Comparison of lift between quadrotor and single rotor
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Fig. 9 Pressure contours on the vertical

section of quadrotor(D=2.1 R)
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Fig. 10 Pressure contours on the vertical section of single
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Fig. 11 Pressure contours on the horizontal

section of quadrotor(D=2.1 R)
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Fig. 12 Pressure contours on the Horizontal

section of quadrotor(D=3.0 R)
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