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Fig. 16 Fusion power output and utilization
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Fig. 17 Z-Pinch vehicle configuration
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Fig. 19 Magnetic nozzle in cross-section and expanding plasma
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Fig. 20 Nozzle configuration
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Fig. 21  Cross-section of the structure and shielding around an actively-
cooled ring assembly
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Fig. 22 Power and thermal rejection schematic of Z-pinch vehicle
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Table 1 Results of mission analysis
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Current Status and Development for Deep Space Nuclear Power Explorer

ZHU Anwen, LIU Feibiao, DU Hui, MA Shijun

(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: In deep space exploration, due to the inability to use solar power or solar energy utilization efficiency is too low,
space nuclear power is needed. So far, the isotope radioisotope decay energy is mainly used for nuclear power deep space explorers
exploring the Lunar surface, Mars surface, Jupiter and beyond , while decay heat energy is used for temperature control and
thermoelectric power generation. The applications of space nuclear power in deep space exploration include the Lunar base project,
manned Mars flight, unmanned exploration and so on, where the fission energy is adopted. The reactors used in space fission power
include reactors include liquid metal cooled reactor and gas cooled reactor. The former is able to support thermoelectric, stirling and
brayton power generation, while the latter is able to support brayton and MHD power generation. The deep space explorers with the
fission power attract much attention recently. From the perspective of the development of space nuclear power, the radioisotope
thermoelectric generator will still play an important role in this field, and large space nuclear power combined with electric
propulsion system will be an important direction of future deep space exploration.

Key words: nuclear power; deep space explorer; radioisotope thermoelectric generator; reactor

High lights:

e Affected by the special environment of deep space, space nuclear power will play an important role in deep space exploration,

there are three typess of nuclear power: decay energy, fission energy, and fusion energy.

e From the perspective of the development history of space nuclear power, the radioisotope thermoelectric generator still plays an

important role, and the large nuclear space power combined with electric propulsion system will be the development trend of future

deep space exploration.

e The spacecraft which utilizing fission reactor and electric propulsion system is the current research hotspot.

e The Fusion technology has not made a breakthrough yet, but its potential application research in deep space exploration has been

conducted.
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