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Fig.1 The structure of traditional electric solar sail and flight principle
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ANALYSIS OF ROTATING ELECTRIC SOLAR SAIL
FOR SPACECRAFT PROPULSION*

Zhang Heng Wen Hao'
(State Key Laboratory of Mechanics and Control of Mechanical Structures ,

Luo Caoqun

Nanjing University of Aeronautics and Astronautics, 29 Yudao Street, Nanjing 210016, China)

Abstract The electric solar sail (E-sail) is a new propulsion concept which can extract momentum from the so-
lar wind almost without comsuming any propellant. The dynamic characterisites of a E-sail system composed of two
microsatellites connected each other by tethers were investigated. The E-sail system was modelled by adopting the
dumbbell model assumption accounting for the attitude of electric solar sail, which was neglected in traditional
models. Numercial simulations based on heliocentric non-kepler orbits were carried out to evaluate the propulsion
performance under the coulomb force from the solar wind. The simulation results indicated that the propulsive effi-
ciency of the E-sail was largely influenced by the lengths and voltages of the tethers, the masses of the satellites

and the pitch angle with respect to the flight direction.

electric solar sail, thrust model, solar wind, coulomb force
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