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Analysis and design of phasing strategy for

near-earth short rendezvous mission

YANG Zhen, LUO Yazhong, ZHANG Jin
(College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; Based on the two-day profile of Chinese rendezvous and docking mission, a 5 — revolution short-rendezvous phasing strategy was

proposed by cutting down the flight duration for orbit determination, computation of maneuver parameters and command uploading, and non-visible

course of flight. This phasing strategy was solved by using the algorithm of four-impulse modified special-point maneuver. The required precision of

orbit determination to meet the control precision at the end of phasing was obtained. Then, the optimal phase range and total velocity increment

were analyzed. Further results show that the optimal phase range is affected by the target spacecraft’ s orbit injection accuracy, the chaser’s orbit

insert precision and apogee height, the target orbital altitude and the final desired target point of rendezvous phasing. Finally, in order to obtain the

starting phase angle, both the target spacecraft’ s phasing strategy and the chaser’ s launch chances are analyzed for the short rendezvous mission.
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rendezvous-phasing mission
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Tab. 1 Maneuver plan of five-obit short rendezvous
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Tab. 2 Four-impulse phasing maneuver plan
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Fig. 2 Subsatellite point trajectory of chasing spacecraft
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Rl PR 58 2 Xof 2 1A AR U 58 5 B AL R4 7 1
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B ENT AR LA B BRI RE T, BT
PIEAGEEN 70 m GRS R 0.035 m/s, X H
FREE & B 340 km, 38 EE AT K #F A B/ 2 b a5
1 200/330 km , R 2 il o B AR LR #R )G T

J7 52 km 19 5 Pl PRI SZ 2 X HEAT 55, Hose AR DL
FATEREZY 0 10°(13° ~23°) ¢
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