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Key Challenges of Lifting-Body Rocket-Powered
Airline-Flight-Mode Space Transportation System

CAI Qiaoyan, WU Lili. SUN Jian

(China Academy of Launch Vehicle Technology. Beijing 100076, China)

Abstract: The airline-flight-mode space transportation system is an advanced form of reusable
space transportation system, with features of high-reliability, low-cost, intelligent and industrial-
ized. One of the feasible approach of airline-flight-mode space transportation system is based on
rocket engines with lifting-body configuration, which can achieve fast turnover launch capability
like commercial flights. It is challenging to develop such an advance space transportation system
and therefore innovation in technologies are needed. In this article, combined with recent develop-
ments and technical solutions of the airline-flight-mode space transportation system, technical
challenges faced in the development of reusable launch vehicles are analyzed, and research
priorities and suggestions in the future are given.
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Fig. 1 Lifting-body rocket-powered airline-flight-mode

space transportation system
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Fig. 2 Lifting-body symmetrical aerodynamic configuration
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Fig. 4 Complex aerodynamic thermal environment profile
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Fig. 12 Heath management structure
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