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Analysis on Kinematical Constraint Characters of the Launch
Window and the Fast Design Method for Trans lunar Trajectory
Based on the High Elliptical Parking Orbit

XI Xiae-ning, GAO Yu-dong
( College of Aerospace and Materia] Engineering, National Univ. of Deferse Techmology, Changsha 410073, China)

Abstract: Through the analysis on kinematical constmint characters of the launch window for Eaithte-Moon transfer trajectories
based on the high elliptical parking orbit, laws of kinematical constraint nfluence on the launch window are given, and launch
opportunities of the lunar probe and the probability to add the launch window are verified. According to the kinematical constraint
characters of the launch window, a fast design method for the Eaith-te-Moon transfer trajectory based on the high elliptical parking orbit
is provided. The simulation resuls show that the analysis on kinematical constraint characters of the launch window for Earth-te-Moon
transfer trajectories based on the high elliptical parking oibi is correct and the design method for transfer trajectory is effective.
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Flow chart of kinematical constraint characters
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Fig.2 Longitudes and Latitudes distribution of the inject points

of the lunar probe in a sidereal month
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Fig. 3 Right ascensions of ascending node and arguments of perigee of the earth te- moon transfer trajectories
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Fig.4 The relation between longitudes and latitudes of the
’ inject points and the rendezvous time
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Tab.1 Several transfer trajectories satisfying the constraints
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Fig.5 Right ascensbns of ascending node and arguments of
3 5 s s perigee of the Eartk te-Moon transfer trajectories
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Tab.2 Initial elements of the probe at inject point
QUAY) a(km) e i(°) o(°) Q°) J(°)
4 10 55 57.79 204583. 231227 0. 965891 31.000 179.998 176. 883 0.000
4 10 52 02.49 204791. 128522 0.965926  31.000 180. 085 175.591 0. 000
4 10 51 12.95 210434.221411 0.966839  31.000 180. 085 175.385 0. 000
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Fig. 6 Transfer trajectories through
’ > searching step by step
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