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Table 1 Performances of the 4 types high power electric thrusters
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Fig. 1 Scheme of electric propulsion system
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Table 2 The equipment sets and mass of the electric propul
sion system

Fr5 B HAffEREkg BEHR/E TH/kg
1 BT 30 6 180
2 EABEREEHM 20 6 120
3 iR 123 1 123
4 JE SR R 10 1 10
5 TR PR 4 6 24
6 FEL Y A B B T 25 6 150
7 kS ST 9 3 27
8 o R L 10 1 10
9 BRI 4 1 4

&t — 31 648

HEREFIHEAT BN 233 kg, REIEHE] 881 kg.
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Table 3 Propellantcost andorbit transfertime and propellant

consumption
o AR #E/kg RN K/d
UES - X
Tt Fi i< 7t B B

1 671.6  561.2 1232.8 1934 1615 3549
2 753.7 637.0 1390.7 181.8 153.6 335.4
3 6334 5363 1169.7 193.5 160.5  354.0
4 725.9 633.2 1359.1 184.2 155.0 339.2

5 709.4 595.0 1304.4 210.8 175.8 362.6
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Table 4 Comparations of the selectric propulsion schemes

. R w:ﬂ %%‘é ”s!;m ﬁ%@%
FH/kg MHEke B HEa Hf/m
1 648 1232.8 354.9 31 53
2 545 1390.7 335.4 31 2.8
3 637 1169.7 354.0 22 5.0
4 554 1359.1 339.2 22 2.7
5 476 1304.4 362.6 13 1.6
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Study on High Power All-Electric Propulsion System for Spacecraft Orbit Transfer

TANG Zhangyang"*, ZHOU Cheng"*, HAN Dong"*, MA Xue"“, CHEN Tao"*

(1. BeijingInstitute of Control Engineering, Beijing 100190, China;
2. Beijing Engineering Center of Green High-efficience Space Propulsion, Beijing 100190, China)

Abstract: Compared with chemical propulsion, the application electric propulsion system in spacecraft can save the amount
of propellant, which is able to significantly reduce the launch mass or allow more payloads to the target. In this paper, the research
on high power electric thrusters in the world is investigated. An electric propulsion systemis designed for the near-earth spacecraft
orbit transfer. Several schemes are compared with different thruster performances. At last, the suggestions are proposed for

developing high power electric thruster and propulsion system in China.

Key words: high power; electric propulsion; orbit transfer

High lights:

e The high power ion thrusters, hall thrusters, MPD thrusters and VASIMRS in USA, Russia and Europe countries are investigated.
The characteristic of these four types of thrusters are compared, and the key issuess and constraints of these technologies are analyzed.

e According to the development of high power electric thruster in China, five propulsion system schemes with different types of
thrusters for the near-Earth spacecraft orbit transfer are discussed, and the system dry mass, propellant cost, transfer time, parts
number, install envelope are compared,while the optimal concept is proposed.

e According to the development of high power electric thrusters in China, the key technologies and suggestions of the high power

electric thruster for spacecraft orbit transfer are presented.
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