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Investigation on Aerodynamic Center of Tailless Configuration Under the
Wide Mach Number Range

Dai Xuping*, Wang Xiao, Lu Enwei, Zhang Xuan, Wang Zeyu
AVIC Shenyang Aircraft Design and Research Institute, Shenyang 110035, China

Abstract: Hypersonic aircraft which could take off and land horizontally and fly at wide-range Mach number is a key
development direction in the aviation technology field. Tailless configuration is used for this kind of airplane. This
tailless configuration is featured with the wide range movement of aerodynamic center and limitation of pitch balance
ability, so the design of longitudinal stability is a critical technology for the aircraft. In this paper, numerical simulation
is employed to research the aerodynamic center with different forehead section shapes, forehead length and straws
for a tailless configuration of wide-range mach number. The result indicates that the forehead length is crucial for the
aerodynamic center forward movement from low speed to hypersonic. The longer the forehead is, the further the
aerodynamic center moves forward from low speed to hypersonic. The shape of straw has less impact on the
aerodynamic center forward movement from low speed to hypersonic. The study results provide reference for the
tailless configuration under wide-range Mach number.

Key Words: aerodynamic center; wide-range mach number; hypersonic; forehead; straw
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