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FEASIBILITY ANALYSIS OF SPACE ELEVATOR

XU Laoli SU Xueqiong
(School of Physical and Optical Engineering, Beijing University of Technology, Beijing 100124)

Abstract This paper explores the feasibility of the space elevator concept. It begins by pres-
enting fundamental equations for satellites in stable circular orbits and geosynchronous orbits,
covering their speed, orbital radius, and mechanical energy. These form the basis for subse-
quent analysis. The paper also reviews existing satellite attitude and position-adjustment
mechanisms. Then, it introduces the space elevator concept and calculates fuel consumption
for a combined geosynchronous satellite and space elevator system maintaining its orbital posi-
tion. It goes on to discuss the necessity, working principle, orbital radius, and operation rules
of counterweight satellites. Finally, the paper points out two major challenges for the space
elevator concept. First, chemical fuel consumption for satellite state maintenance might ex-
ceed energy-saving expectations. Second, due to random atmospheric and cosmic disturb-
ances, the combined system may struggle to stay stable in geosynchronous orbit via effective
automatic control.
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