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ABSTRACT

Vertical take-off and landing fixed-wing UAV in the form of rotor vertical flight
take-off and landing and fixed-wing way forward, can carry out vertical take-off and
landing. Hovering and hovering at a high altitude can also be achieved for medium-
and long-range navigation. Compared with the traditional fixed-wing UAV and rotary
wing UAV, the two can be fixed point take-off and landing and hovering after the
combination, and there is no restriction on the airport runway. At the same time, it has
the characteristics of long voyage and long sailing time, and the task capability has
been significantly improved on the basis of the previous. Based on the above
characteristics, VTNs can be applied to scenarios and complex environments with
high mission requirements.

Through the analysis of the development status and performance of the current
vertical take-off and landing fixed-wing UAV, this paper uses SolidWorks software to
design a new type of VT and fixed-wing UAV, so that it combines the characteristics
of the rotor UAV with the small dependence on the take-off and landing site and also
increases the flight characteristics of the fixed-wing UAV. And through the software to
its finite element analysis, verify its feasibility, in the follow-up to further improve the
performance of vertical take-off and landing fixed-wing UAV.

Again, the structure that has been modeled in 3D is assembled as a whole. At the
same time, static experiments were also carried out on some structures of the UAV,
such as wings, tails and landing gear, which verified the feasibility of the structure.

Due to the special combination of wings and rotors in the design of this article, in
order to achieve the function of hanging, a circular hole is opened on each side of the
wing, and will directly affect the aerodynamics of the UAV and the overall strength of
the wings. There is not much reference in theory and research, for the design of this
kind of wing opening, there will be greater difficulties in design reasonable
calculation and aerodynamic analysis. In this paper, a simple aerodynamic analysis of
the wing cut-out design is performed to verify that it meets the flight requirements.

After a series of research design and analysis, the design of the vertical take-off
and landing fixed-wing UAV was completed. The software was used to complete the
3D modeling and the overall assembly. At the same time, static experimental analysis
of important structures was carried out, and the important structures of UAVs were
verified to meet their design requirements. The tensile force generated by the rotor is



calculated, which is enough to achieve the vertical take-off and landing of the drone.

Finally, the aerodynamics of the wings were analyzed to verify that the drone could
achieve normal flight.

Key words: Vertical take-off and landing; Fixed-wing drones; Drone design
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