B2 g3
2015 4£ 9 A

xZERWNZFE R

Journal of Deep Space Exploration

Vol.2 No. 3
September 2015

HANMTERNESSHE TR

&

skiFf, 4, A, EiE

CHA R Tl R 2 TR 25 R il B 5 70 L WA ZR V- 150080)

OB BT TR M PO R B AT 0 2 BT A A A BN TR S TN LA A AR BT OB B A S L 4
JLEFPRSTROL AT E AT R ERAER S ZESRAME SN THNRITH T SRESH IR ER
BT BRI D RE RN BRSSO AT T . TESL AR B AR SC RS S 4660 19 Nereus /M7 B IR H AR, B it
T Pk b AR PUE IR AT T RGBS B T RS ORI R EGE . O BLAE SRR 4 WA SR AL P K e
FERSPUIE SR AR WP TE 5 k/s LAY, AR FE RS IS (M AE 160 d LLPY . AE 8 35 2 R R AE BB/ G SO /NMT 2R

5,

KW RARSHN; ERIETE; SRS O Im/MTE; PuEit S5k

FEASES: V41 X#kFRiRAS: A
DOI:10. 15982/j. issn. 2095-7777. 2015. 03. 007

0 51 B

2010 4F 4 A, R BB E AT T YK
AR, L #2025 AR T K
AL SE RAT BB B K 4% . BE % SCRREE — I F 38 H Bk
DL TR 25 AT 55 SE N8 D7 58 1 1 OB i R
Bk B/MT R ] 2035 AR RERE A N5 AR K 2 BE
I AR Pl Bk, B A SN B KR, BTE
2008 4F 11 A R EAT B E e s 17—l H
BRUAE” Y 21 thE 20 4 N 25 [a] #5000 (2 2 181, H v 48
SN — B BRAT » 32 B A 3 /N T
BN HER R ERIIAE 55 X SRR R AR B AR A
A IR V8 T 1 R ) P 2 T] 5 005 () B A ol 1 48 o
BRI R . XX 28 H AR BRI 5 2
FE BT IR ML FF & 5 T fi 615 52 30T 3K 28 3 b K 1A R
op B A 807 % 55 4 TR A

W21 229 LIS A 10 4348 a), 28 B 78 2 /D
T BRI LS T R By R AU R AR
5 E RS NS T E T, i B s] TS
(The Boeing Company ). ¥ 7% 7 f& 07
(Lockheed Martin) . % 7 35 Al (Rocketdyne) 55 /23 )
TEN B R Z R WL F 2= R BA 2 5858, BE9E R
T B 55 2N /DT BRI R K] 5 i 2k I’ T RN

W fs H 1 :2015-01-01 &8l H 41 .2015-06-09

XEHS: 2095-7777(2015)03-0229-07

AT R BEAT 55 J7 28 & s A R AR Bt e i
S [ E R G R & A SRR MT R AR
Bl R 25 FR b R BT i R DR A i IR &S R A
S IR A R G et bl AR K R RB ST 6
EFAEA DK RN

T ) XoF 4 N R A R I 4 ) AF 5 A B Ok
M. 2012 4%, i B B R T o TR B SR
RIS 3T T[] A R T TR & i 1 AR AR AR R G
W7 A W 8 LA 4 ALl 5 E AR
U G, AT A0 Ry 1 oK R N TR s 400 ) o 4
QR T AR BN /N T B AR AT 55 19 S i LA B
AR SEN.

N R A RIAT: 55 09 n] A A AT e
PE A SCBETE AR T b U0 21 % B Sy RO
MY ATRZS O 5 i T & T S8
XN NT BRI H OB E T TS
I3
1 HARZTCMRIEIT

BN R pon s it T84
F DRI R G0 2) B A R A AR 5 Ak 45
J6:3) EEBF SO O N T E o0 ) WA &
M6 BRFARES: D 2SR M. B 1 HEA

FEETH .« E R E SR R R 973 7181 (2012CB720000) 5 [H 5K H SRR 5L 4 W B B (61374213) 3 24 45 TWF 3% A B A 38 4 W%
B3 H (9140A04030113HTO01049) 5 H i KB 4 A A Wi KA 3% 42 (CASC201312) % By iR i



230 WA 1R

B2k

oS KA SRR B, BRSSO RR RSF
5RESHNE 1R, 5K 72 m, BEE 144 ¢,
BEAS I 2 4 B R AR 300 4y d IR 235 HR AT 55

WA S BT AL

\ﬁﬂ(mﬁ/

WA R

TS R

RF TR

Mok, XA R NT B IR IAT 55 . n] 2 e
W ES PRSI AN T S BICS 550, i BT K
RWADE 2 A, BEEAI/NT 100 t,

YNNG WIES )
ZALS TG

-

- Pd ?ﬁiﬁiﬁﬁf&{

1 AR Z WA R Z IR

Fig. 1 Tllustration of the elements of the manned spacecraft
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Fig. 2 Cabin distribution of the habitation module
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Fig. 3 Illustration of the mission phases for the manned asteroid exploration
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Table 2 Orbit parameters of the Nereus asteroid
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Overall Scheme of Manned Asteroid Exploration Mission

ZHANG Zexu, ZHENG Bo, ZHOU Hao, CUI Hutao

(Deep Space Exploration Research Center, Harbin Institute of Technology, Harbin 150080, China)

Abstract: The manned spacecraft for deep space exploration, including nuclear thermal propulsion module, fuel

tank and supply module, active radiation-resistant module, artificial gravity module, habitation module and multi-

task crew cabin is designed in this paper. The size and mass of these elements are presented and the composition,

function and characteristics of the main elements are analyzed. The two-impulse transfer trajectories are designed

preliminarily on the basis of previous analysis, taking No. 4660 asteroid named Nereus as the exploration target.

The launch window and optimal transfer trajectory are obtained. The simulation results show that the optimal two-

impulse transfer trajectory makes the single impulse within 5 km/s and single transfer time within 160 days, which

satisfies the low-energy manned asteroid exploration missions in the future.

Key words: manned deep space exploration; nuclear thermal propulsion; manned spacecraft; near Earth

asteroids; trajectory design and optimization
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