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Abstract

Compared with conventional aerodynamic configuration, the joined-wing is characterized by light
structural weight, high flexural and torsional strength, smaller induced drag, large lift coefficient
and stability. In this paper, the geometric and aerodynamic shape of a joined-wing layout UAV is pre-
liminarily designed, and the geometric shape of the rear wing is changed by a variable parameter to
construct the deformation configuration of the joined-wing UAV. The geometric model of the air-
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craft’s outflow field was meshed and simulated by STARCCM+ software. The basic aerodynamic pa-
rameters of the joint wing layout scheme including lift coefficient, drag coefficient, lift-drag charac-
teristic, pitching moment coefficient were obtained and analyzed. The results show that changing
the profile parameters of the rear wing has less influence on the lift-drag characteristics and more
influence on the pitching moment characteristics of the UAV, and proper modification of the geome-
try of the rear wing is helpful to improve the pitch control ability of the connected wing layout. It can
be a reference in design and study of the joined wing aircraft in the future.
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Figure 1. Aerodynamic configuration of Joined-wing UAV
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Figure 2. Mesh model of the joined-wing UAV
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Figure 3. The trend of lift/drag coefficient with mesh size
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Figure 4. Lift coefficient curve of the joined wing UAV
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Figure 5. Lift coefficient curve of front/rear wing
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Figure 6. Drag coefficient curve of the joined wing UAV
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Figure 7. Drag coefficient curve of front/rear wing
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Figure 8. Lift-drag ratio curve of the joined wing UAV
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Figure 9. The pitching moment coefficient curve of the joined wing UAV
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Figure 10. Schematic of variation of pitching moment coefficient of the UAV with angle of attack for different elevator def-
lection angles when b; =0 m
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Figure 11. Schematic of variation of pitching moment coefficient of the UAV with angle of attack for different elevator def-
lection angles when b; = 1.8 m
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