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Abstract: Numerical simulation is carried out to calculate and analyze the aerodynamic interaction be-

tween the front rotor / fuselage / rear rotor during the tilting and transition state of the cross shaped

four-rotor UAV. The calculation models of isolated front rotor, front/rear rotors, front rotor / fuse-

lage, and front/rear rotors fuselage combination are established. Numerical calculation and analysis of

aerodynamic force and aerodynamic torque of the front rotor / fuselage / rear rotor at the different an-

gles of rotor tilting are proposed. It is concluded that the front rotor is the leading factor in the aerody-

namic interference of the whole UAV in the front rotor/fuselage and front/rear rotor fuselage combina-

tion. It provides the theoretical guidance for the design and optimization of the configuration of this kind

UAV.
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(a) Cross shaped tilting UAV

(c) Simplified calculation model

(e) Rotor section mesh
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Tab.1 Size parameters of UAV
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Fig. 3 Change curves of thrust and torque of front rotor

with angle of propeller disc



182 &

5% 50 %

(a) Downwash equivalent surface at 13—15 m/s

(b) Downwash flow

(c) Downwash sketch map
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Fig. 4 Flow field of front rotor fuselage at angle of 45°
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Fig. 5 Change curves of thrust of rear rotor with angle of
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(a) z direction velocity when
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(b) y direction velocity when
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Fig. 7 Interference curves of lift and drag of fuselage
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Fig. 9 Change curves of pitch moment of fuselage
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