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Fig. 1 Illustration of the launch inertial coordinate system
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Trajectory Optimization and Parameter Analysis for Lunar Ascent

ZHANG Lei
(DFH Satellite Co. , Ltd., Beijing 100094, China)

Abstract: According to requirements of the lunar sampling return mission, the lunar ascent trajectory optimization and some
of influence factors for the fuel consumption are studied. Based on the ascent motion equations, the trajectory optimization model
for optimal fuel consumption with orbit insertion constraints is constructed and then the optimal control of the thrust direction is
solved by the Gauss pseudospectral method and the sequential quadratic programming. Using the ascent motion equations with
different initial thrust to weight ratio and terminal constraints with different orbit insertion parameters, relevant results on the fuel
consumption are acquired by solving the relevant trajectory optimization model and the effects of these parameters on the fuel
consumption are analyzed. Three schemes for the non-coplanar ascent, i.e. the yaw steering in ascent, the ascent node maneuver
on orbit and the inclination maneuver on orbit, are proposed and the applicable situations are analyzed respectively in term of the
fuel consumption.

Key words: lunar ascent; trajectory optimization; Gauss pseudospectral method; parameter analysis

High lights:

® The Gauss pseudospectral method with barycentric Lagrange interpolation is used to solve the lunar ascent trajectory

optimization problem.

e Effects of initial thrust to weight ratio and orbit insertion parameters on the fuel consumption are analyzed.

® Three schemes for the non-coplanar ascent, i.e. the yaw steering in ascent, the ascent node maneuver on orbit and the

inclination maneuver on orbit, are proposed and andlyzed.
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