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Aerodynamic characteristics and static stability computations

analysis of a twin-boom UAYV with inverted V-tail
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(1. School of Aerospace Engineering, Zhengzhou University of Aeronautics, Zhengzhou 450046, China)
(2. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The inverted V-tail is equipped in a twin-boom UAV, whose intersection angle can influence the aero-
dynamic characteristics and static stability. A twin-boom UAV with inverted V—tail is proposed, and compared
with the U-tail configuration by numerical method. The computational models of inverted V-tail and U-tail configu-
ration are examined and verified numerically. The longitudinal, lateral and directional aerodynamic characteristics
and static stability of the two configurations are investigated and compared at different angles of attack and side-slip
angles. The results show that the inverted V-tail can reduce the wetted area, increase the lift drag ratio of the
whole aircraft by 2.2% , and increase the stall angle of attack of the tail, whereas the lateral static stability is de-
creased apparently. When the included angle is less than 90°, the tail can enhance the lateral stability of the aircraft.
The increment of included angle leads to a slight decrement of directional stability, but makes certain increment of
longitudinal stability.
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Table 1 Verification of grid sensitivity
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Fig. 3 Computational mesh of wall and symmetry plane
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Fig.4 Comparison of aerodynamic coefficient curves
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Table 2 Comparison of wet aera and drag coefficients
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Fig. 5 Comparison of pressure contours on tail surfaces
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Fig. 6 Comparison of pitching moment coefficients
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Fig. 7 Comparison of pressure contours and
streamlines distribution at a=12°
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stability derivatives
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components of airplane
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different A for the inverted V-tail
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Fig. 20 Longitudinal stability derivative with

different A for the inverted V—tail configuration
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