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Jupiter Transfer Trajectory Design Based on Different Powered Gravity Assist Models
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Abstract: The selection of powered gravity assist models is investigated in this paper. Firstly, the powered
gravity assist models with periapsis maneuver and maneuver after flyby are introduced, and corresponding methods
of solving the optimal velocity increment are also derived. Secondly, based on proposed powered gravity-assist
models, a preliminary design method of the interplanetary transfer trajectory with planet gravity assists is proposed.
Finally, taking Jupiter mission as an example, Jupiter transfer trajectories with various gravity-assist models are
designed. Simulation results show that the powered gravity assist with periapsis maneuver is a more fuel-saving way.
Therefore, the preliminary transfer trajectory to Jupiter with a gravity assist sequence of Venus-Earth-Earth is
finally obtained by using the powered gravity assist with periapsis maneuver. The research in this paper has a certain
reference significance for our future deep space exploration missions with gravity assists.
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Fig.1 Gravity assist reference frame
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Fig.2 Flowchart of patched conic method with powered gravity-assist model



TIPS

58 AEROSPACE SHANGHAI

9536 4 2019 445 3

B TR ORI A% R R R I 2 AT R
RRRER I BENG AL E S A i Fo R Y I B NG R IiPS
RARTE AL 20 B AR 2 o K5 56 T 6 o ot 2 B 4
AR SR Lambert [0] 380, 15 5 47 48 K 14 2 [8]
(e B U3, N 2 P PR B 3GE D FIBLE 1. fx
Jev RIS 3 i B AE TR R T 6 e R Tt s B 44 T Iy
Fe JF VTS 0 5 W A AR v BT R A Tk e BE g
i FE A B AL 55 B f 00 6 3 4

PRI 6 A2 B3 BT R B g i Ay — > 2 A i
DU Ta) AL RIV3 ok 32 fi A9 4T 55 I5F 1) 5 R S 1
BN S B GI O s B R ) RS
BORHE FE I D o X T IX b 22748 o 4 R A Ak R R g
AL HA M B AL H . BT LL, AR 3OS 28 i Bl it
B 2R g A S0 BE AT O AL, PR BE AR AR D 2R I 4% 42
EYIPSSEY; i 5

3 RREE &R
3.1 BINBBARIER

DAL T 0.0 51 77 46 B A8 A 2 4R DA 55O 491 ko
Loy 2 AR AL 51 1A Bl J5 %8 . S J5 X L L BR 5

TS AR 55 S5 F o8 A — 3. IRIES T
2032 4F 11 H 8 H Mgk i &, T 2033 44 H 27 H
ARG R CEARR, I RA T 2036 4 9
A1 HIREARR, RIEE 2 RN
T 43 A AT O s LBl 51 T i B AR R R AR IS
BLEh5| T A, i A B AR SR B e, (L4
RILFE 1,

F 1 AEMIKSI AT RO

Tab.1 Comparison of different Earth gravity assist methods
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Tab.2 Comparison of different powered gravity assist models for different cases
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Fig.3 Search process of genetic algorithm
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Fig.4 Transfer trajectory for Jupiter mission
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