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Table 1 Orbit parameters (: = 90°, 2 =0°)

7B R ) FEE FEEGHE
B h/km w/(°) e w/(®) e
100 270 0.0209 0  0.00001
200 270 00198 0  0.00001
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Fig.1 The effects in perilune altitude as Fig.2 The effects in perilune altitude as
a = 1938km

a = 1838km
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Table 2 Orbit parameters (i = 90°, 2 = 0°)

Ah/km  wo/(°) a = 1838km a = 1938 km
ep eg
30 235.87 0.0163 0.0155
20 213.49 0.0109 0.0103
10 196.02 0.0054 0.0052
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OPTIMIZATION OF ORBIT DESIGN FOR
LUNAR SATELLITE

LIN Shengyong!+? LI Zhuji? HE Xingsuot!
1(Department of Engineering Mechanics, Northwestern Polytechnical University, Xi’an 710072)

2( Aerospace System Engineering Shanghaz)
Abstract

Orbit design of lunar satellite is optimized by using zonal harmonics J; and J;.
First, the effects of perturbation factors are analyzed. The result shows that the
primary perturbation on a low-altitude lunar satellite orbit is the moon’s nonspher-
ical gravity field. Second, the formula of frozen orbit are derived in response to J;
and J; and verified by direct integration of differential equation including only lunar
gravity model. In this analysis, all other perturbations (third body perturbation,
solar radiation pressure, etc.) are neglected. Finally, polar orbit design is optimized
by proper selection of ey and wg, and simulated. As a numerical result, initial val-
ues of 213.49° for argument of perigee and approximately 0.0109 for eccentricity
(80 x 120 km orbit) can limit excursions beyond the +20km range within about 70d
on the orbit of a = 1838 km. It shows that the optimization method is very useful.

Key words Lunar satellite, Perturbation, Frozen orbit, Orbit design, Opti-

mization
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