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ABSTRACT

Spacecraft propulsion system is a kind of rocket engine that has been developed from
the end of 1950s for attitude control and orbit maintenance of satellite. Since the spacecraft
propulsion system has to be used for a relatively long time, therefore, stability of
propellant and life of thruster could be very important factor for propulsion system design.
Recently, green propellant propulsion and all electrical propulsion system have became
very important issue, and we also need a development according to well organized plan.
In this paper, we will introduce the development status, key technologies and development
prospect of spacecraft propulsion system.
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Table 1. Spacecraft Propulsion System
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Fig. 1. Long Life Firing Test Facility for
Hydrazine Thruster

Fig. 4. Hydrazine Propulsion System for
Low Earth Orbit Satellite
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Table 5. High Power Electric Propulsion

3| Al Delg Ms |27 sAb
Boeing XIPS 165 mN
(ol =) (lon) 3,550's
Busek BHT-1500 | 101 mN
(ol =) (Hall) 1,670s
Fakel SPT-100 90 mN
(2{Aloh) (Hall) 1600 s
Airbus RIT-2X 200 mN
(=¢) (lon) 4300s
Snecma PPS-1350 90 mN
(=) (Hall) 1660 s
QinetiQ T6 230 mN |
(g=) (lon) 4000 s
MELCO IES 17 mN B
() (lon) 2200's

o] =
AR

iy 7]
FAoR AAT WES Table 591 A3t
T}H[22-25].

FuelAE oba Ar1ERel HE ATE &
7 BAR 29948 AHY EFY7 @

A7t KAISTS AdE THSE A
sk 2 AR &2y YA E HEgHUeH

FEBLFATANNE 28 ECR 4 ol e3d

718 AA B Az iR 7|2AT7F E bt
ATH26-27].
2.2

SFEEHIH H

o =
SFHI A S AAA0] B AEHlE
FR A el e FFI7E
.‘_f’__

4

ol gl 7|.| H} d} St

t
rlo
o M
o
AL
2
—_
Ne)]
=
rL
fu)
2
o
=)
o
i)
i
2 N

1 o
I o

Vee AL ALt FHE
ARG Aol Aoy, HTol=
o] &3] o] FofA|al 9lom AR 7]

ANEZE ol o] FojAaL Ut}

Vg AAH R FETL

A

( 10 rlr
rlr E
N rlo

%0
rlr o [l N

o
%
2
)
2
Lo
>
o0
ek
e
)
2

sl
A

=
1=
z
op
tlo
i)
b
of
o

)
A=)
- =
N
i
2Ly
o
o
N
o
o
k)
rlo
2
)

fo
4
o

N

(]

=
2
2

| sl A

%
¥ Nfg
4
%0,
‘ 2
B
o &= v
2
>
b

o my oy
Y
_>|1_4‘
it

FFuFAE F71Ee] S
el A AeEI koo A
s ZlEstsich. stel=ekl Ald F3A)
AR AAHCR F27 7EeH
Wl s 33 AFATe] o Rokr &
SEA R 7)Ao g2 A7 He] e

]

)
N
Sl
)
>
[>
o
lo
o
= ol

U] HER=HLE AF A
BoE AAZQ 7|2ATE 53] HAl7]|&S



%44 B ZE 8 B, 2016. 8.

FEHEA #7018 71e 3% 9 A% 701

Az FRrE7) 9 dgo] oy oz
et

References

1) Sutton, G. P., Rocket Propulsion Elements,
John Wiley & Sons, 1992.

2) Turner, M. J. L., Rocket and Spacecraft
Propulsion, Springer, 2004.

3) Han, C. Y, Kim, S. K. and Won, S. H.
and Chae, J. W., "Monopropellant Thrusters for
a Satellite," Current Industrial and Technological
Trends in Aerospace, 2013, Vol. 11, No. 2, pp.
116~123.

4) https:/ /www.rocket.com/propulsion-systems/
monopropellant-rockets

5) http://www.moog.com/products/thrusters/

6) http://www.space-propulsion.com/spacecraft
-propulsion/hydrazine-thrusters/index.html

7) http:/ /www rafael.co.il/Marketing /422-1216-en/
Marketing.aspx

8) https://www.ihi.cojp/ia/en/product/spp_b_02.html

9) Kim, S. K. and Won, S. H., "Development
Thruster for
Propulsion System," 45th KOSCO Symposium,
2012, pp. 295~296.

10) Kim, S. K, Won, S. H, Kam, H. D,
Lee, J. H., Lee, J. W. and Jun, H. Y, "A
Development of 30N Class Hydrazine Thruster
DM," 2015 KSPE Fall Conference, 2015.

11) Anflo, K. and Crowe, B,
Demonstration of High Performance Green

of Monopropellant Spacecraft

"In-Space

Propulsion and its Impact on Small Satellite,"
25th Annual AIAA/USU Confere nce on Small
Satellite, SSC11-IX-2, 2011.

12) Spores, R. A., Masse, R, Kimbrel, S. and
McLean, C., "GPIM AF-M315E Propulsion
System," 49th AIAA/ASME/SAE/ ASEE Joint
Propulsion Conference and Exhibit, AIAA
2013-3849, 2013.

13) Tanaka, N., Matsuo T., Furukawa, K,
Nishida, and Yasutake, A.,
"The “Greening” of Spacecraft Reaction Control

M., Suemori, S.

System," Mitsubishi Heavy Industries Technical
Review, 2011, Vol. 48, No. 4, pp. 44-50.

14) Fukuchi, B. A., Nagase, S.,, Maruizumi,
H. and Ayabe, M., "HAN/HN-Based

Monopropellant  Thrusters," IHI  Engineering
Review, 2010, Vol. 43, No. 1, pp. 22-29.

15) Zheng, H., Li, F., Zhang, S, Yu, X,
Zhang, W. and Yao, Z., "Midinfrared
Absorption Measurements of Nitrous Oxide in
Ammonium Dinitramide Monopropellant
Thruster," Journal of Propulsion and Power, 2015,
Vol. 31, No. 5, pp. 1496-1500.

16) Han, C. Y. and Chae, J. W,
"Bipropellant Liquid Apogee Engine for a GEO
Satellite," 2013 KSPE Fall Conference, 2013.

17) http://www.northropgrumman.com

18) Goebel, D. M. and Katz, I,
Fundamentals of Electric John
Wiley & Sons, 2008.

19) Edwards, C. H., Wallac, N. C., Tato, C.

and Put, P.,, "The T5 Ion Propulsion Assembly

Propulsion,

for Drag Compensation on GOCE," Proc.
Second International GOCE User Workshop,
2014.

20) The Annual Compendium of Commercial
Space Transportation: 2014

21) http:/ /boeing.mediaroom.com/2014-11-12-
oeing-tacks-Two-Satellites-to-Launch-as-a-Pair#
ssets_117

22) Goebel, D. M., Polk, J. E. Sandler, I,
Mikellides, I. G., Brophy, ]J. R, Tighe, W. G.
and Chien, K. R.,, "Evaluation of 25-cm XIPS
Thruster Life for Deep Space
Applications,” IEPC-2009-152, 2009.

23) http://www.busek.com

24) Mitrofanova, O. A, Gnizdor, R. Y,
Murashko, V. M., Koryakin, A. I and
Nesterenko, A. N. “New Generation of
SPT-100,” IEPC-2011-041, 2011.

25)  http:/ /www.space-propulsion.com/space

Mission

raft-propulsion/ion-propulsion/index.html

26) Kang, S. M., Kim, Y. H, Seon, ]J. H,
Lee, J. S, Seo, M. H. and Choe, W. H,
"Development of the Head Unit of a 300W
Cylinderical Hall Thruster for Small Satellite,"
Journal of The Korean Society for Aeronautical and
Space  Sciences, 2009, Vol. 37, No. 5, pp.
496~501.

27) Kim, S. K., Yu, M. J. and Choi, S. W,,
"Preliminary Design of ECR Ion Thruster,"
Aerospace Engineering and Technology, 2010, Vol.
9, No. 2, pp. 14~21.





