Accepted Manuscript

Multi-objective trajectory optimization for a hybrid propulsion system

Taibo Li, Zhaokui Wang, Yulin Zhang

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

S0273-1177(18)30476-9
https://doi.org/10.1016/j.asr.2018.06.010
JASR 13792

Advances in Space Research

20 October 2017
23 May 2018
7 June 2018

ADVANCES IN
% SPACE

REseArcH

Please cite this article as: Li, T., Wang, Z., Zhang, Y., Multi-objective trajectory optimization for a hybrid propulsion
system, Advances in Space Research (2018), doi: https://doi.org/10.1016/j.asr.2018.06.010

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.asr.2018.06.010
https://doi.org/10.1016/j.asr.2018.06.010

Multi-objective trajectory optimization for a hybrid

propulsion system

Taibo Li"", , Zhaokui Wang?, Yulin Zhang®

! Space Technology Institute, National University of Defense Technology, Changsha, 410073, China
2 College of Aerospace Science, Tsinghua University, Beijing, 100084, China

Abstract

It is attractive to use a hybrid propulsion system (HPS) consisting of solar electric propulsion
(SEP) and solar radiation pressure (SRP) in interplanetary and near-Earth missions. Compared
with the equivalent pure sail and pure SEP trajectories, HPS can reduce fuel consumption and
transfer time. A multi-objective optimization model for the three-dimensional rendezvous mission
of hybrid propulsion system is established in this paper. The optimization index is defined as a
weighted sum of transfer time and the fuel consmputation. Solutions with the bang-bang thrust
profile are obtained under the specific mission constraints of time and fuel consumption. The
influence of weights on the optimization results is discussed, and a reasonable weight range is
given based on the magnitude analysis. By combining the homotopy approach with time-optimal
solar sail trajectory, the initial value of the covariates are well estimated. Numerical simulations
are performed both on Earth-2000SG344 and Earth—Apophis rendezvous. The results indicate that
the proposed method is advantageous to obtain solutions with different mission time and fuel
consumption flexibility.
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