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An Algebraic Method for Fast Design of Lunar Satellite Transfer Trajectory

ZENG Guo—giang, REN Xuan, XI Xiaoming
(College of Aerospace and M aterial Engineering, National Univ. of Defence T echnology, Changsha 410073 China)
Abstract: A fast design method for the lunar satellite transfer trajectory is presented by com bining patched-conic
technique and ephemeris. This method is a pure algebraic method that doesnt need trajectory integral. It has the
characteristics of rapidity and high accuracy, and can be used for preliminary design of the lunar satellite transfer
trajectory. The time for precise trajectory design will be reduced greatly when parameters gotten from preliminary
design is used as the initial value of precise design.
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Fig. 1 Sketch of earth-moon transfer trajectory
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Fig.2 Sketch of lunar satellite orbit
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Influence of entrance point on transfer trajectory parameters

(°) (m/s) (m/s) (h)

30.0 0.0 10968.8 2481.7 58.28
50.0 0.0 10924.6 2269.6 82. 25
70.0 0.0 10916.0 2222.1 105.94
30.0 - 1.0 10971.2 2497.3 57. 64
50.0 - 1.5 10925.1 2278.1 81. 63
70.0 - 1.9 10916.1 2229.4 105.45
30.0 -2.0 10975.1 2522.3 56. 66
50.0 - 3.0 10926.0 2291.5 80. 66
70.0 - 3.8 10916.2 2241.1 104. 67
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Tab.2 comparison of preliminary design and precise design results

Vio h,
T.( ) Ts T ) Ts
10 920 300 97-6204-37-53.51 554. 88 97-6-20-4-49-20.00 556.55
10 920 500 97-6204-3743.10 555. 82 97-6-20-4-48-50. 00 557.30

10 920 1 000 97-6204-37-04.41 558. 05 97-6-20-4-48-15.81 559.55
10930 300 97-6204-20-16.78 561. 96 97-6-20-4-27-20. 00 560.00
10930 500 97-620-4-20-11.81 563. 01 97-6-20-4-27-14.95 561.06
10930 1 000 97-620-4-19-39.43 565. 01 97-6-20-4-26-35.00 563.15
10 950 300 97-6204-00-33.12 582.79 97-6-20-4-05-12.42 579.34
10 950 500 97-6204-00-22. 88 583. 64 97-6-20-4-05-04.13 580.26

10 950 1 000 97-6-204-00-06.55 585. 58 97-6-20-4-04-33.90 582.17

233 s
T: Ts Vo 6% 6 s
; 50*% 50 s
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