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Design of Multi-ducted UAYV and Its Numerical Simulation on
Hover Performance

LIU Shichun, WANG Zhigiang, LI Chuanpeng, TU Baofeng
(College of Energy and Power Engineering, Nanjing University of Aeronautics &. Astronautics, Nanjing 210016, China)

Abstract: In order to meet the requirements of autonomous docking and combined flight of unmanned aerial
vehicles (UAVs) , the aerodynamic configuration of six-ducted UAV was designed. The aerodynamic
characteristics of the UAV in hover condition were studied by numerical simulation, the aerodynamic
performance changes of the whole machine under different propeller speeds were studied, and the
aerodynamic optimization of the propeller was carried out under the duct condition. The results show that the
propeller is the main source of hover lift, and with the change of rotation speed, the lift force of the duct
always accounts for about 17% of the total lift force. The resistance comes from the upper surface of the
vehicle and the motor support, which reaches 10% of the total lift of the UAV. With the increase of the
propeller plate load, the power load of UAV decreases. The presence of the duct affects the slip flow
characteristics of the propeller, resulting in the increase of the axial speed of the propeller disc, the decrease of
the angle of attack of the section airfoil, and the decrease of the working efficiency. By adjusting the
distribution of the torsion angle, the propeller efficiency is improved, the lift is increased by 3.3%, and the
efficiency is increased by 2.9%.
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Table 4 Aerodynamic performance calculation results of

single-ducted propeller in hover state
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Fig.13 Aerodynamic characteristics of each section airfoil
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Table 7 Comparison of aerodynamic performance optimized results
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Model-3 6.89 2.5 0.116 5 256.2 2.74 —1.4
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