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Predicting Stability Derivatives of Flying Wing Aircraft

Based on Improved Vortex Lattice Method

Song Lei, Yang Hua, Xie Jingfeng ., Huang Jun

(School of Aeronautic Science and Engineering, Beihang University, Beijing, 100191, China)

Abstract: Because the absence of vertical stabilizer causes neutral or slightly negative yaw stiffness, the

flying wing aircraft differs from conventional configuration aircraft in lateral directional stability. Thus

in the conceptual design stage of tailless aircraft, not only aerodynamic characteristics need to be opti-

mized, but also the relatively accurate stability derivatives are necessary to analyze the dynamic stability

of aircraft. It requires higher accuracy and efficiency of aerodynamic calculation program. An improved

vortex lattice algorithm is proposed in this paper. A certain tailless aircraft is chosen to be tested in wind

tunnel and calculated with the improved algorithm. The comparison of the results shows that the im-

proved algorithm has made progress in accuracy during sideslip.
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Fig. 1 Two typical vortex lattice layouts
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Fig. 2 Velocity on a certain point induced by a line

vortex segment
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Fig.3 Aerodynamic force on the side-edge of a vortex

ring
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Fig. 4 Vortex lattice layout of validation example
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Fig. 5 Comparison of computation and experimental longitudinal aerodynamic coefficients
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Fig. 6 Comparison of computation and experimental lateral-directional aerodynamic coefficients
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