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Review and Prospect of Key Technologies for Lunar Manned Base
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(1. Deep Space Exploration Research Center, Harbin Institute of Technology, Harbin 150001, China;
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Technology, Harbin 150080, China;
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Harbin Institute of Technology, Harbin 150001, China;
5. Laboratory for Space Environment and Physical Sciences, Harbin Institute of Technology, Harbin 150001, China;
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Abstract: The research and development of key technologies of manned lunar bases home and abroad were summarized in
this paper. The landmark events and achievements of lunar exploration and lunar base research were studied. The four basic
principles of lunar base construction were proposed, based on which the overall planning scheme and six major systems of the
manned lunar base located in the polar region of the moon were developed. In addition, a number of key technologies were extracted
from the aspects of lunar resource exploration and development, energy utilization and environmental control, life and health, lunar
surface communication and intelligent technology, carrying and transportation, operation and maintenance and simulation. Finally,
based on the research status of key technologies and the actual needs of the construction of lunar bases, the shortcomings of this
research were summarized, to provide suggestions and prospects for the construction, operation and maintenance of future manned

lunar bases.

Keywords: manned lunar base; overall vision; key technologies; prospects

Highlights:

e Different phases in the development process of human lunar exploration since the 1960s are is elaborated in stages, and several

key nodes or important plans are selected to makefor a detailed analysis and discussion.

e The general route, development trend, international cooperative relations and expected goals of China in the direction of manned

lunar base in the future are described in a more comprehensive way.

o Ideas for the future human manned lunar base on the Moon are put forward, four principles that shouldto be adhered to in

constructing the system of human manned lunar base are summarized, and a base framework composed of six systems: architecture,

energy, ecology, transportation, resource development and information technology is estab-lished.

e Six mutually supportive key technology groups of the human manned base are proposed, and the connotation, sig-nificance and

implementation methods of each technology group are explored to ensure the stable operation of the lunar base and meet the needs of

sustainable exploration of the space environment.
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