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ABSTRACT: With the development to high altitude, high speed, and long endurance of hypersonic vehicles, the external and
inner thermal environment it faced has become more severe, which has brought great challenges to the current thermal protec-
tion and thermal management. Focused on the hypersonic vehicles’ internal and external thermal environment and the require-
ments of thermal protection and thermal management, and to deal with the status of increasing heat load and limited heat sink,
the method of integrated design and management for thermal protection and thermal management in cabin was proposed in this
work. Then, comprehensive discussion and analysis on thermal protection and thermal management were carried out, which in-
cluded current technological means, applications and development trends. Based on these, the series of plans about the inte-
grated thermal management in USA were summarized. At last, three key technologies of integrated thermal management for
hypersonic vehicles were analyzed, including advanced thermal management technologies, integrated internal and external cou-
pling design and rapid modeling and analysis of integrated thermal management systems.
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Fig.1 Aerodynamic heating environment of hypersonic vehicles
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Fig.4 Selections of cooling methods for thermal management
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Fig.5 Thermal management based on fuel system
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