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New Approachesin U.S. Space Launch
System’s Technology Development based
on SUSTAIN Programm

The major purpose of this paper is to consider the strategy and long
term approaches in th American U.S. Space Launch Systems (SLSs)'s
technology devel opment. Recently, new approaches has been interested
by U.S. The major roots of these approaches can be searched in the
Small Unit Space Transportation and Insertion (SUSTAIN) program
that is suggested by U.S marine corps. The main objective of SUSTAIN
isto convey facilities and equipmgnt to the any point of the earth in the
minimum time and cost. Hence, the importance of this program leaded
to develop the future SLSs's technology in SUSTAIN orientation. Then,
in this paper, the SUSTAIN’S needs is considered and also presented
the new approaches in technology development of SLSs to meet the
programm’ s requirements.

Keywords: New Approaches, Technology Development, Space Launch Systems,
SUSTAIN Programm, American U.S.
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8. Buran Energia

9. Modular Approach

10. Small Unit Space Transportation and Insertion (SUSTAIN)
11. United States Marine Corps (USMC)
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1. Sputnik Satellite
2. John F. Kenedy
3. Saturn vV

4.N-1

5. Redeston

6. Atlas

7. Space Shuttle
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12. DARPA

13. Space and Missile Command (SMC)
14. Rapid Eye

15. Glove

16. Unmanned Aeria Vehicle (UAV)
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19. DC-XA

20. SSTO

21. Vertical Take-off and Vertical Landing (VTOVL)
22. XCOR

23. Aurora

24.NRO
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17. Point to Point (P2P)
18. National Security Space Office (NSSO)
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Express First Stage

dard ing 747-200; dified

v
the tow equipment module, which is attached
to the underside of the aircraft.

Express 3 with CCTV
Express 3 designed to carry 250,000 Ibs
externally. CCTV (SUSTAIN) upper stage
designed to transpartup to 19,250 Ib.

T Y <eade y
Towed Express 3 With CCTV
= Suborbital Point-to-Point
= Large Satellite Launch
* lLarge Scale Suborbital Missions
= Multi-Passengerorbital flights

[Y]EXPress z,b (¢ sl dawgs —A JSW0

Bl am s olad sl o> il &7 olog Slaal

& Sty bcyygele floy 1 w)le wiley pbol 4 (olid

Jox 5 2lad ole (glacaygele gy ( lall oy (2l ol

YOV 5 b g ble Veyoer dalo dy (lhbop lo gl

du%,,;u G ol L bl g bomim Cype 4 el

Sl b adpiy wiize Glol 550 by o (ol
DIYTR JSE) conlesd S5 )2 3590 Y3 (4]

November 2002
SRR

2003/2004
Phase Il ATP.

Mid-Decade
Decision

+ Req and Changed

+ Includes All Aspects of the Com plete System

* Reusable Launch Vehicle

+ Ground & Flight Operations.

+ Ground-Based & On-Orbit Support Infrastructure
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29. Advanced Engineering Applications (AEA)
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25. Major Technology Area (MTA)
26. Kelly Space & Technology, Inc.
27. Express

28.Tow Launch



Sygkd ledlatel b jlie 4 dgeze 505 9 by -
ol plgn

loyiog b Grao)lSy olas sl dals (6y5ld dnwys -
«Wbpas bz

ool opsls 5l odlind | glad 4 s -
5 (otalojl = plS > 059 0) (sl oSS

@ ol Jlcwlsy g 598 Jols al slasysls dawy -
5 mmwg 03l > am sjle gylul 5 agiluans ol pon
ol g tle 5 Elo slace o 5> dlas (bl

&>

[1] NASA's Exploration System Architecture Study, Nov.
2005.

[2] Sage, A. P., Methodology for Large-Scale Systems, 1%
Ed., McGraw-Hill, 1977.

[3] Heppenheimer, T. A., History of the Space Shuittle,
Vol. 1 & 2, Smithsonian Institution Press, 2002.

[4]Williamson, R., “Developing the space shuttle’,
NASA SP-4407, May 2001.

[5] Kobolov, V.N., Milovanov, A.G., Sace Vehicle
Transportation Systems, Moscov, 39 Ed., Restart
Publication, 2009 (In Russia).

[6]Damphousse, P. E., Space Transportation Technology
Roadmap, A Collaboration by Government and
Industry To Address U.S. Government and
Commercia Space Transportation Needs, 21 October
2010.

[7] Adams, Joseph D., Hampsten, Kenneth R., Hickman,
Robert A., “ARES: Affordable REsponsive Spacelift
The U. S. Air Force's Next Generation Launch
System,” 30 August -1 September 2005, Long Beach,
California, AIAA 2005-6682, Space 2005.

[8] U.S Commercial Space Transportation Developments
and Concepts, 2007.

[9] Jurist, John M. Hook, David C., Livingston, David,
“Small Unit Space Transport And Insertion
(SUSTAIN): How to Do It and Use It as a Driver for
Low-Cost Responsive Orbital Launch”, Th
Responsive Space Conference, Los Angeles, CA,
April 27-30, 2009.

[10] Dumbacher, Dan, “NASA'S Second Generation
Reusable Launch Vehicle Program Introduction, Status,
and Future Plans’, 38" AIAA/ASME/SAE/ASEE Joint
Propulsion Conference & Exhibit 7-10 July 2002,
Indianapalis, Indiana.

[11] Hueter, Uwe, “Access-To-Space: States Launch
Potential Future United Vehicle Transportation
Systems”, Acta Astronautica, Val. 35, No. 9, pp. 753-
761, 1995.

[12] Florida Spaceport System Plan, Proven, Resposive,
Ready and Safe — April 2013.

[13] Launch Services Program (Vision, Mission, and
Goals), 2013 Path to the Future, LSP-PLN-210.01.

ol e

» )Lyw\g iy d)a.a.o )L.\o L;’La.‘a Lgl.(bJob (b.—\~3 NN uL.w)
CiS byl e o pund oliebsl Cubil dgupy i yials
o S b ghb 4 Cus Cujgetle (35 polie 5 Uy
@ Bpae jbuz 5l sl <81y axwg asly [VY] il
g oEiylol Lawgs 45 wsl o | o — sbiee &ypeo

. = - . .
b ol b B (289 S b g b 9y
S A (Ve JSD) Wil e s dgas g Casls p dg0s
Gl Co gl o3l b 5t STy Sygo 4y s
g (odal Candy ()J9yken (Su 595 Chgw (5y5l3 )

LA (VY JSKb) consl (6365 9 pbsl b p3 Lol

LIBERTY SHIP|
GCHR-HLLY
renramuLGre.

[8] Spd (255 1l6 5590 (Sl 259l dxuwgi =V Y SIS

S5 45 g (G R0>

Otolos Aoy slogiiofls 9 Cleljll e by colis dlis cpl
s ) oMo YV Jlo b ol cla b duwg (4l
b o dnog Jio > ol o oo clatoby 4 pizean
el 4 adlee otals dobyy bojls g sliwly > 928
ol sl ol ] s b s sliz Colag 0 b o0
220l oo 5 Blaal 5 b gyolid b slay Jols Cuans 4y oo YL
ol ) Candi d908 g Casld p Sg0e (55l dawg -
(G S 5 2~ Jnbrse
5 Ol JB 5 Jo> ly 2lad Glails Bl Jus -
o lad oSl 4y wlipos
OiblS gly same edlatwl B L olad gla fels -
by slaai e

30. MICHELLE-B
31. TGV
32. Liberty Ship

T ele aelibod )3 (§)9LLS
lnolgm cwrigo OF

Y n,l«f:/,o,: Jw yyay “)‘Zw.g‘s



