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Abstract; The Brayton cycle with He-Xe mixture as the working medium has many advantages,
including high cycle efficiency, compact system structure, and good chemical stability, making it
suitable for energy conversion systems in space nuclear reactors. This paper reviews the develop-
ment history and research progress of the He-Xe Brayton cycle in space reactors and summarizes
the research progress of key technical problems and key research directions. The current research
mainly focuses on the characteristics of He-Xe mixture working medium, the key components of
the He-Xe Brayton cycle, the performance improvement of the cycle, and the dynamic character-
istics and control strategy of the cycle. The key technical issues to be further investigated include
high precision physical properties and flow heat transfer modeling of helium-xenon working medi-
um with different helium-xenon ratios, the design and testing of high-performance impellers and
high-efficiency compact heat exchangers, optimization of the whole working condition of the sys-
tem under different power levels, and the global dynamic characteristics and control strategy of

the coupled reactor system. The analysis results provide a reference for advancing the develop-
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ment of the He-Xe Brayton cycle in space reactors.

Keywords: space nuclear reactor; He-Xe Brayton cycle; performance optimization;

dynamic characteristics
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Table 1 Parameters of Brayton cycle system for space reactor

e BRU #4: SR-100G & gg[ NASA-GRC & St &g
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R/ N 39. 40 24,57 28.06 28. 50
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Table 2 Properties of helium and xenon binary mixture gas
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Table 3 Helium-xenon fluid heat transfer correlation
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Fig. 4 Schematic diagram of megawatt nuclear power propulsion system
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