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Abstract

Understanding of cable dynamics at the construction of a space elevator is one of the most important
issues to design a space elevator. Several studies have been made about the cable dynamics at the
construction of a space elevator until now, however, it is assumed in these studies that the cable deployment
is done with rising the space station to the orbit higher than GEO keeping the center of the orbit being
stayed in GEO. Such method has a disadvantage that a large propellant is required to rise the space
station to the higher orbit. We proposed a new method to construct the space elevator in which cables
are simultaneously deployed both upward and downward from GEO space station with keeping it in
GEO under the momentum balances between the upward- and downward- moving cables. Our preceding
analytical study [1] showed that this proposed cable deployment method was able to reduce the total
required propellant mass for controlling cable tips and GEO station by about one-third of that in the
cable deployment method with rising the space station, but the required propellant mass was still large
compared with the assumed cable tip masses and GEO station mass. In this study, we improved the
analytical model as such that the time variation of propellant mass during cable deployment was reflected
more accurately, and examined the optimum control conditions of cable deployment. From the results,
we found that the dramatic reduction of propellant mass for controlling the cable tips was possible by
finely controlling the cable deployment speed. The detail of the analytical results will be presented at the
conference.
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