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Table 1 Comparison in the optimal trajectories for three gravity assist sequences
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Table 2 Data of Earth-Jupiter transfer trajectory
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Preliminary Design for the Trajectories of Jovian and Planetary Mission

CHEN Shiyu', YANG Hongwei’, BAOYIN Hexi'

(1. School of Aerospace Engineering, Tsinghua University, Beijing 100084, China;
2. College of Astronautics, Nangjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: The trajectories of the Chinese Jovian mission is designed. Gravity assist is needed to achieve circumjovian

missions, for current launch capability is not enough. With the launch window between 2029 and 2032 and the flight time not
exceeding 7 years, the trajectory with gravity assists and impulsive maneuvers is formulated by some parameters such as the time

of launch, gravity assist, maneuver and arrival, and the Particle Swam Optimization (PSO) algorithm is applied to optimize

these parameters so that the total velocity increment is minimum. After entering Jovian system, the spacecraft is captured to a big
circumjovian elliptical orbit by using gravity assist of the Ganymede. And then resonant gravity assist orbits are constructed to
capture the spacecraft to the orbit of the Callisto. Based on the Jovian mission, an expansion mission of Uranus flyby was
will fly to the

Uranus after Jovian gravity assist with no fuel consumption and flied by Uranus before 2043, it can provide reference for the future

considered. The Uranus detector, which is released from the Jovian system detector when arriving at Jupiter,
task of deep space exploration in China.

Key words: Jovian mission; gravity assist; trajectory design

High lights:

® The trajectories of the whole Jovian mission are preliminarily designed, including the trajectories of Earth-Jupiter transfer
and the transfers in Jovian system.
® Three gravity assist sequences are considered, where Venus-Earth gravity assist sequence is turned out to be the best one
for Earth-Jupiter transfer with given constraints.
® In Jovian system, the velocity increment is reduced by using multiple gravity assists of Ganymede and Callistox, the
trajectory is designed by constructing resonant orbits and applying the PSO algorithm.
® The total velocity increment of the Jovian mission is 3.042 km/s, while the Uranus flyby mission doesn’t cost any velocity

increment.

(TR &, ELFR: K]



