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Propulsion System for Moon Explorer

Cho Young HAN* - Ho Hyung LEE*

ABSTRACT

Development of Moon Explorer-1 (orbiter) is supposed to be commenced in 2017 and launched in
2020. In case of Moon Explorer-2 (lander), it would be slated to start in 2021 and launch in 2025. For
this reason it is taken for granted to investigate a fundamental propulsion system for a Moon
Explorer. In this paper conceptual feasibility and comparison studies are proposed for the propulsion
system applicable to a Moon Explorer. Availability of monopropellant/bipropellant/electric propulsion
system is compared and analysed as well with precedents overseas. As a result possible candidates for

a Moon Explorer propulsion system are suggested.

= =

SHAYHEIEA) 15E 20179 F4 20209 AT, FEAA(REA) 255 20219 Z5
20259 WALE FREA Hol Atk webd AEAA AT FHS AL, FHANAY FAA2E
oA t@ 7% A77t WS Fad Aol B AFgNE SgAgddl Ag ssd FAA 2
oE AEA B 2 WA AT AN ST 9d/o/H7] FAALH] BHEEAS 9T
Aol WA/ BRI, 7EA FUAe ARG SPAA FANAYOR sd FRES A

Qkitsg

o

j&

Key Words: Moon Explorer(2®AF14), Propulsion System(5%14]2=%l), Monopropellant(Ttd 5%
Al), Bipropellant(¢]¥5%1A)), Electric Propulsion( 7]531)

M E 43 71eFE HdFo] XFE FALALY Al

FARARERY ] A9 - JAHAY. T 2007

Zd 20073 112 200 A43] SFHLRE 69 2090 FHE FFAL IZIEA G
AT L3 RH ], AR SFAEAY A FEXAR FFNEALEY] ARERE, FIYE,
SF71&gdR AFE FAE e, 1049 o

* BTG FATA FAN SIS FEAEAGA i B71HA FANE FHA
A=A A}, E-mail: cyhan@Kkari.re.kr o, ES ‘oMU AZ ) EA Y T oz



L

Axd AR APAYS T3 FASE F3
2 Ao, SEAAAIEA) 15+ 2017d
WA}EL L DlEl-/g]._CH/\—](xLE )ZE‘_
2021 F4= 20251 TALS FEHAl Ho] it
geAr g Afole 71Ee] AdE #H A
AA=Adds 22 F3e A AF&
AA dFE FAoF shrlel, I FHAI=H 9
FRANE o}7e ZEAE AUXA gk A
AN F2AAA4) A9 1 4=
= AelA 685 kme HIFT7AEE AX
z doezA, Axdeld we A
Qe Bazt glol oF 72 kgd F
Ergoll A o] ApAl| A of ol mﬁf?_ =
EZRF FAA o] FAH v dhA
Aol AFHI Q= Xéxl?ﬂ+ﬂ*éd Al
FAdL 1 8= 7 A4 36,000 km
Awolh. wekA wARA o o) FAAER
e Aol BrAsSIel A4 AA
Aolo] Wad 5L 251 Yok
2} &= (parking orbit)7}A] £
glell 51, o] HAA=7A C&Z—.‘s}ﬂ
1= 94 A9 ojgs A=
Hol2 FslA o adEE AAEATYE
g2 Al=dolod FBad A YDA HAA (Liquid
Apogee Engine, LAE)°] &= o] lon, A=
HolAlolut ¢k 1E Ar o] wfst ko] Z=FA|

]

(R O]

rl

o2
N
>
Yo
o

fUom X
m
0,

40 I

N ooy dZ o N oo S N
o
2
H]Irlr

N

E S PPN K-

SRR AsE @AY F53e] e
= A= Eg(lunar orbit insertion)

.

3 23 g gw g9 9
ATRE oug FANE AYA R
A7 Tk @ B AR q3HE @
S gAY FANZEEe AFAA
299w g A2e Felo] F24 2
SN AgsAL, | s1Ee A
AR T EE sl Agsier s,

o N

—=

i)

mlo £ 0or 1 oo
S
2 4

gEAA FRA2E BE AE ATe 4
FAY AR BAE AT 44 Fadn
011*1% gEAe gl Hg hse

>4
=2
ol

3 NEA B 2 vl dF
= xﬂ}\] 1:} 1}_}%_]/0]ﬂ/;<47] ZAA 2" 3

875 S Sl Alde via/ s, Ve
Al Aude HEste] R FAA2H
o2 Jed FHTE AAT:

2.1 SRSV oldFZIA FZIA2H)
A

N
-

2

O 1% do RN
kol
[zl
:?I:/‘l
&
[l
Bl
jin/
N
ol
I yg 2
ol
2 o= z 12
- S
2T
o mom r
et
£ it
o X o

> 2o QY @ o
o UL s i
il
rm@“;
el
o 2
N &

o 2

2
lm
b
fo
AU
My off
o3
hu 2

Bl

!

N

i
oX,
o
-
e
ot
v

22 UEAAERY TAFIA F

OEAAE9E GdFIA FIAAEHLE o]
EE5((DIM) 445 F FRAF2Z it
FAANZH AN AFete dP82e dY FAA
stol= a}ﬂﬂr Zufoke]  FRafuk-g-oll %H
AgE, olmf FXAW A AZH 3=
AAE =y rel A (diaphragm)S A
EZ T Aol o FAFY 45 N9

2N 2E]

°l

¢

w8

A &v

3. shielo| SEMIY FTIAIAHS, 4]

3.1 SMART 1 - ESA Lunar Orbiter Mission
SMART-1¢] AME#E 3665 kgol™, 53
Alz=gle 87l FFA 2 (solar-electric
propulsion system)°|th. FAZeF=el TaEH
& 7| (stationary plasma hall-effect thruster)<!
PPS-1350°] ARE-H e FAAZ= Awes ©f

— 156 —



ok F8L2 70 mNoj# HIFH2 1600 s o
o} 82 kg9 Z<7(supercritical) A= FIAE
A5, o] AR 47he] whE¥(reaction

wheel)Z 9144 ¢] =X F2E 8709 1IN
FE 7|2 3= A=

shol =2}zl S,

Fig. 1 SMART-1

3.2 Lunar Prospector - NASA Lunar Discovery

Mission
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3.5 Ranger - NASA Lunar Impact Missions

Fig. 6 Ranger
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3.6 SELENE - JAXA (Japan) Lunar Orbiter
Mission
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3.7 Chandrayaan-1 - ISRO(India) Lunar Orbiter
Mission
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Fig. 8 Chandrayaan—1

3.8 Chang’E-1 - China Lunar Orbiter Mission

Fig. 9 Chang'E-1
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