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Analysis on the Design Characteristics of Reusable Reentry Vehicle Model 176
in the United States

Li Wenijia, Li Yiming
China Aerodynamics Research and Development Center, Mianyang 621000, China

Abstract: The technology of reusable reentry vehicles is a competitive hotspot in the aerospace field and has become
a key focus in the development strategy of world's space powers. As early as in the 1950s and 1960s, human beings
have begun to explore the technologies related to the reuse of transportation systems. In this paper, various reusable
reentry vehicles proposed by research institutions of US in the 1950s and 1960s are introduced, with a focus on
analyzing the aerodynamic and structural solutions of Model 176, which is still the most capable vehicle that America
has in its design repertoire. The analysis results show that Model 176 adopts a variable wing configuration, with a lift-
to-drag ratio of 3.5 in the hypersonic segment, 6.5 in the subsonic segment. And the much higher lift-to-drag ratio than
other types of reentry vehicles enables it to have superior down range and lateral range, theoretically able to land
horizontally on the mainland of US from any space orbit. In terms of structure, Model 176 adopts a complete all-metal
structure and thermal protection system, which is equivalent in weight to ceramics and carbon-carbon materials, and
has higher structural strength. The research on Model 176 as a high-performance reusable reentry vehicle can
provide certain reference value.
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