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Fig. 1 The configuration of the Stardust spacecraft during flight
and after landing
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Fig. 2 The genesis spacecraft during flight
and after landing
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Fig. 3 The configuration of the Stardust spacecraft
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Fig. 4 The configuration of the Stardust spacecraft during collecting sample
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Fig. 5 The configuration of the Stardust sample return capsule
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Fig. 6 The diagram of the Stardust sample return Capsule
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Fig. 7 The configuration of the Genesis spacecraft
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Fig. 8 The configuration of the Genesis sample return capsule
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Fig. 9 The diagram of the Genesis sample return capsule
1.3 ESMRFRAFIR E RN [ =
] AL SR AR ] R0 8 P ) R 3 A DL R
1) R ES i B 5w 5y 2 M e B, BUIRSSF &
AR [l fig, b IS5 & SR HIHK 5 T8 A 4 45 1 i 2
GEKL, IR [AIRER T ERHESME ;
2) FEASER AR AT B TR BIAR RS AR BT I R
A SO 5 9 5 BRSO AE 3R [ 258 P, AU ot A
WA S5 F T AT RL T4 3K
3) IR[AIAE S5 E I AR HORIE . SR BRI
R, FrhJE RN AR T R BE AT T AR
P, e 22 R T 2 R B AR Y H B
4) RPIfERE AR A EE =K R AL
FARE NP RS BT IRE, SRR PR
SR, MR A A AR R L, B
AR 2 SRS 2 BAE IR [ml i v s

5) PRINES IR 551 6 AR 55 1 22 IR 55 TR [ Ag
HM A EE R E M T ABREAE . KHE . K
2 HHERE IR A A R g, [ A 2 RO A R
A TT TR R S5 R AR AR 4 o

2 FERZRLT RAFIR EERM AN E

2.1 ERSEmE

BB H AT, R AR SRR R A IR [ AT
Z RN EE . AL IRE BT 20144 K 58 A Ho s
NIRERAISAE 55, 6 3R E JF R b R A IR BRI AT 5%
B —ERE %R A s m R [ AT 8 R
FEASEC AT M7 20, H RS AR IR [l 25 2H A, R
AR E W E 1007; R [B188 R A Bh S0 B2 ke
KRR, RS FAR KT, R
[ 25 308 ik 45 ) S A 22 e T IR 25 R MR AR Ty, o6 88 () &
BHEFF . KCBUE 5 TReas e, fRaifn o v,

() JRIFIRE

R EE

& 28 ey

(b) Wtk

10 3 Hb s TN IR 116 AT 34 1

Fig. 10 The configuration of circumlunar return and reentry spacecraft
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Fig. 11  The configuration of sampling and return spacecraft's configuration
during launch
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Fig. 12 The configuration of sampling and return spacecraft's configuration
during fight
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Fig. 13 The configuraion of the return capsule
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Fig. 14 The configuration of the return capsule during collecting sample
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Study on the Configuration of Deep Space Particles Sampling and Return Spacecraft

LU Yuntong, ZHANG Zhengfeng, FU Zijing, ZHANG Xuhui
(Beijing Institute of Spacecraft System Engineering, Beijing 100094, China)

Abstract: Deep space particles such as solar wind particles or space dust sampling and return mission is popular in space
science and deep space exploration. The configuration of typical deep space particle sampling and return spacecraft including
Stardust and Genesis, and their characteristics are described and analyzed. Based the configuration of the circumlunar return and
reentry spacecraft, a reasonable configuration of the deep space particles sampling and return spaceship was proposed. The
spacecraft is made up of a noumenon frame and a return capsule generally. The noumenon frame's configuration should fit the return
capsule and other instruments, while the return capsule's configuration should fit collecting sample and the pneumatic shape. The
configuration adopts the inflatable sampler for particle collection, with small volume, light weight, high folding efficiency, reliable
expansion and simple implementation; the spacecraft adopts the repeatable folding solar wing, meeting the needs of collecting
different types of deep space particles.

Key words: deep space particles; configuration; sampling and return missions

High lights:

e The configuration of typical deep space particles sampling and return spacecrafts including Stardust and Genesis, and their

characters are describled and analyzed.

e Based the configuration of circumlunar return and reentry spacecraft, a reasonable configuration deep space particles sampling and

return spaceship's configuration is proposed.

e The configuration adopts the inflatable sampler for particle collection, with small volume, light weight, high folding efficiency,

reliable expansion and simple in implementation; the spacecraft adopts the repeatable folding Solar Wing, meeting the needs of

collecting different types of deep space particles.
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