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Table 1 Main technology index of hypersonic ISR vehicle
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Table 2 Geometry parameters of wing
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Table 3 Relationship between aerodynamic
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Table 4 Geometry parameters of hypersonic ISR vehicle
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Table 5 Freestream conditions for computation
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Fig.4 Pressure contours on the surface of hypersonic ISR fuselage
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Table 6 Aerodynamic performance of 3D
benchmark model
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Table 7 Aerodynamic force of each part
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Table 8 Freestream conditions for computation
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Conceptual Design of Hypersonic ISR Vehicle Configuration

Liu Jimin, Yan Xianrong, Zhang Zhaoyang, Shen Ji
Naval Research Institute, Shanghai 200436, China

Abstract: The conceptual configuration of hypersonic ISR (Intelligence, Surveillance, Reconnaissance) vehicle is
designed preliminarily. Based on the overall parameters of hypersonic ISR vehicle and the design of waverider
forebody, middle fuselage, airfoil and afterbody, the integrated benchmark model is built. CFD is used to analyze the
aerodynamic performance of the integrated benchmark model under design and off-design conditions. According to
the numerical results, design requirement of hypersonic ISR vehicle is verified briefly. The results show that the lift-to-
drag ratio of the integrated benchmark model is 4.8822 under the design condition, whose lift-to-drag characteristics
can meet the design requirements. When the lift is 2.0x105N, the drag is only 4.2x104N. The aerodynamic
performance of the integrated benchmark model under the design condition is stable, and its aerodynamic factor
varies less with the flight Machs and altitude in the considered off-design regimes. The integrated benchmark model
can be used in wide range.

Key Words: hypersonic; ISR vehicle; aerodynamic shape; conceptual design; requirement verification
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