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Figure 1 (Color online) Schematic diagram of integration of heat
exchange and shielding.
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Table 1 Comparison of physical properties between lithium and
sodium-potassium

R il B
P (kg/m’) 491 754
FEHER (kI/kg K) 4170 873
HFEFE (WmK) 54.1 26
Ji s (K) 453 260
e (K) 1615 1058
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Figure 2 (Color online) Structure of the lithium-cooled nuclear
reactor.
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Figure 3 (Color online) Thermodynamic cycle of the space reactor.
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Figure 4 (Color online) Overall layout during operation and launch.
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Table 2 Design options and overall parameters
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Table 3 Total weight evaluation of the space reactor system
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Figure 5 (Color online) Reactor core structure. (a) Reactor body
structure; (b) integrated fuel.
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Figure 6 (Color online) ZrN pellet sample.
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Figure 7 (Color online) Schematic of pre-energy-stored reactivity
compensation mechanism.
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Figure 8 (Color online) Prototype of pre-energy-stored reactivity
compensation mechanism.
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Table 4 Main design parameters of the reactor core
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Figure 11 (Color online) Integrated experimental of lithium-cooled
space nuclear reactor.
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Design and R&D of megawatt lithium-cooled space nuclear reactor
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Space nuclear reactor power, with the advantages of high energy density, high output power, long duration, and minimal influence
from the external environment, is the preferred route for energy supply for future high-power long-life space missions and deep space
exploration missions. Based on the developmental requirements and characteristics of different design options for megawatt-class
space nuclear reactors, a technical scheme for a megawatt-class small lithium-cooled space reactor is designed. This scheme uses a
lithium-cooled reactor coupled with a Brayton power conversion system that is lightweight and durable. The key technologies
involved in the design are reviewed. Developmental progress of technical analysis and demonstration, verification prototype systems,

and experimental platforms is presented. Suggestions and comments for developing high-power space nuclear power in China in the
future are presented.

space nuclear reactor, lithium-cooled reactor, Brayton power conversion system
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