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Challenges and Key Technical Issues in the Development of
Nuclear Thermal Rockets
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(1. R&D Department, China Academy of Launch Vehicle Technology, Beijing, 100076; 2. National Key Laboratory of High-efficiency
Reusable Aerospace Transportation Technology, Changsha, 410073)

Abstract: Nuclear thermal rockets, as a revolutionary potential space luanch vehicle, have the capability to significantly reduce
the scale of space transportation missions or enhance transportation capacity. The historical research of nuclear thermal propulsion
(NTP) technology in the United States and Russia (The Soviet Union) is reviewed, the development challenges of nuclear thermal
rocket are analysed. By proposing feasible lunar return missions and manned Mars exploration transportation tasks for nuclear thermal
rocket, the study examines key technological challenges form an engineering application perspective, including optimization of overall
parameters, high-power thermal propulsion, nuclear safety design and protection. At the end of the research, it is suggested to
strengthen the research and development of key nuclear thermal rocket technologies and promote the construction of non nuclear and
nuclear testing capabilities.
Keywords: nuclear thermal rocket; nuclear thermal propulsion; nuclear reactor; nuclear safety; space transportation
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Fig.5 Typical mission profile for manned Mars transportation
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Tab.5 Potential accident analysis of nuclear thermal launch vehicle
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Fig.9 Shielding performance laws of shielding materials
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