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Fig.1 Design ideas for hypersonic aerodynamic layout with large capacity and wide-speed domain
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Table 3 Comparison table of aerodynamic characteristics
before and after optimization
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Vortex-wave Comprehensive Utilization for Large Volume Capacity and
Wide-speed Aerodynamic Layout Optimization Design

Yang Long*, Wang Lu, Li Xuefei, Qian Zhansen

Aeronautical Science and Technology Key Lab for High Speed and High Reynolds Number Aerodynamic Force
Research, AVIC Aerodynamics Research Institute, Shenyang 110034, China

Abstract: The problem of sub-sonic aerodynamic efficiency and capacity of hypersonic vehicles has become a
bottleneck problem that restricts the technology of hypersonic vehicles from the conceptual and theoretical exploration
stage to the advanced technology development and flight demonstration test stage with clear application background.
The high-capacity and wide-speed domain high-performance aerodynamic layout design technology should ensure
high aerodynamic performance during the hypersonic cruise stage, and urgently needs to achieve high transonic
speed aerodynamic efficiency under the premise of sufficient capacity. Through the comprehensive use of low-speed
vortex lift and high-speed shock compression lift, a vortex-wave comprehensive utilization of wide-speed domain and
large-capacity aerodynamic layout design method was proposed. Combining the CFD method and the ARI_OPT
optimization design platform, a knapsack large-capacity aerodynamic layout was designed. The evaluation results
show that the maximum lift-to-drag ratio of the layout at transonic and hypersonic speeds is 10.3 and 5.9, respectively.
The overall performance of the aircraft is stable and has good aerodynamic performance under wide-speed
conditions, which makes up for the performance defects of the traditional wave rider aerodynamic layout at transonic
speed, and can provide technical support for hypersonic aircraft to engineering applications.

Key Words: wide-speed domain; large capacity; vortex-wave comprehensive utilization; aerodynamic layout;
optimization design
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