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Fig.1 Conceptual sketch of an electric sail
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Fig.2 Aalto-1 prototype test satellite of electric sail
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REFINED THRUST MODEL OF ELECTRIC SAIL AND ANALYSIS
OF DEEP SPACE DETECTION PERFORMANCE "

Huo Mingying '" Qi Naiming' Liao Yufei® Cao Shilei ' Ye Yanmao'
(1.Harbin Institute of Technology, Department of Aerospace Engineering, Harbin 150001, China)
(2.China Aerospace Science and Technology Corporation, Qian Xuesen Laboratory of Space Technology, Beijing 100094, China)

Abstract The electric solar wind sail (electric sail for short) is an innovative concept for spacecraft propulsion ,
which can generate continuous thrust without propellant by reflecting solar wind ions. In previous studies, the
thrust of an electric sail is described by a classical model, which neglected the effects of the electric sail attitude
on the propulsive thrust modulus and direction. The aim of this paper is to reappraise the performance of the elec-
tric sail in the Earth-Mars exploration mission with a refined thrust model, which considered the effect of the
spacecraft attitude on both the thrust modulus and direction. The simulation results show that the flight times with
the refined analytical thrust model are longer than that with classical thrust model. The reason for this phenome-
non is that the classical thrust model ignores the attitude change effect on the thrust acceleration, and overesti-

mate the maximum thrust cone angle.

Key words electric sail, fined thrust model, deep-space exploration, trajectory optimization
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