AEROSPACE

UNMANNED TRANSPORT

REUSABLE AIRBORNE-SPACE VEHICLE

Description

Unmanned transport reusable airborne-space vehicle (ASV)
"Sura" is designed for launching into near Earth orbit and
as a reentry vehicle for satellites and other payloads.

It is a two-staged vehicle. Full weight is 48—50 tons,
full thrust of air feed and liquid propellant jet engines (LPJE)
is 61.1-70 tons, length — 17 m, wings span — 14 m, height —
6.6 m.

The first stage can be used in autonomous mode as a
cargo sub-orbital plane. The second stage — as a space ship,
i. e. for inter-planet flights and also for flights in the atmos-
phere of Solar system planets. The second stage contains a
cargo module. Body of the module can be moved for laun-
ching and reentry of Earth satellites.

For further flight in the atmosphere the body is moved
back to its place.

During reentry with cosmic speeds and flights on a
chosen trajectory, the thermal protection shields prevent
overheating.

Unmanned maximal quick-responsive option allows
reducing transitive processes time up to minutes, seconds
and microseconds.

Application of produced serially air-feed engines and
LPJE makes it possible to reduce time of development by
three times, as compared to analogues, and to cut cost of
development by two times (for example, in comparison with
Russian project TU-2000).

Innovative Aspect and Main Advantages

Special constructional features of ASV construction are the

following:

—  plane stages have modular construction;

—  there are no aerodynamic control elements;

—  flight control is realized by LPJE;

—  an advantage of the atmosphere is used (wing lifting
force and oxidizer — oxygen);

—  the principle of a "mortar" launching for staging and
orbiting the payload is applied.
ASV construction features allow reducing spacelaun-

ching cost.
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Fig. 1. Picture of the dimensional model of two-staged airborne-
space vehicle

Expected specific cost index of launching for 300 km
height and 300 kg cargo weight is $ 1000 per one kg.

Areas of Application

—  launching of commercial communication satellites to
the near Earth orbit;

—  space research and remote Earth sounding.

Stage of Development
Conceptual development at the stage of construction pa-
tenting in Ukraine.
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AEPOKOCMIYHI TEXHOJIOTIi

BECHIJIOTHUI TPAHCIIOPTHU BATATOPA30OBUI
IIOBITPSITHO-KOCMIYHUI JIITAK

022150 nponosuuii

BesminoTHuil, TpaHCHOPTHUI, HaraTOpasoBUil MOBITPSIHO-
kocmiunmii sitak (ITKJT) "Cypa" npusnauenuii 17151 BuBe-
JIEHHSI HA HABKOJIO3eMHY OpOITY 1 IIOBEPHEHHS HAa 3eMJIIO
CYIYTHUKIB 1 IHIINX KOPUCHUX BaHTAXKIB.

IHosiTpsano-komiunnii jitax Asocryninyactuil. [Tosna
Mmaca 48-50 T, moBHA TATA MOBITPSTHO-PEAKTUBHUX i PinH-
Hux asurysis 61,1-70,0 tc, noBxuna 17 M, po3dmax KpuJ
14 M, Bucora 6,6 M.

IIepunii cTyninb MOJke BUKOPHUCTOBYBATUCSI aBTOHOM-
HO B IKOCTI BAHTaKHOTO cyOopbiTaibHOro Jitaka. JIpyruii
— SIK KOCMIUHUIH anapar, y T.4. U MKIJIAaHeTHUX MOJIBOTIB
i excrtyaranii B armocdepax miianer COHAYHOI CUCTEMU.

Jlpyruii cTyninb Ma€ BaHTKHUHI BiJICIK, KOPILYC SIKO-
O [EePEMIIILYETHCS [IJIsl BUBEIEHHS Ha 0pOiTy ab0 3HATTS 3
op6iTH HABKOJIO3eMHUX cyIyTHHKIB. [ToTiM Kopityc moBep-
TAETHCA Ha MICIIe JUIF MOJIbOTY B aTMOchepi.

TentozaxucT npu BXxoji B arMocdepy Ha KOCMiYHUX
HMIBUKOCTSIX 1 pyci o o6paHiil TpaeKTOPIl 103BOJISIE YHU-
KaTH I1eperpisy.

BesninoTHnit BapianT n1pyu MaKCUMaJIbHIN ITBUKO/IT
JI03BOJISIE 3HU3UTHU YacC MePexi[HUX MPOIEeCiB MOJbOTY /10
XBUJIMH, CEKYHJI i MIKPOCEKYHI.

3acTOCYBaHHS MOBITPSIHO-PEAKTUBHUX JIBUTYHIB i Pi-
JIVMHHUX PAKETHUX JBUTYHIB, 1110 BUTOTOBJISIOTHCS CEPIIHO,
JI03BOJIUTH CKOPOTUTH 4ac PO3poOKM BTPUUL B IIOPIBHSIHHI
3 aHAJIOraMU, & BapTicTh PO3POOKY 3HU3UTH BJiBiYi (HANIPU-
KJIaJl — y MOPiBHAHHI 3 pociiicbkuM nipoekTom TY-2000).

Innosauitinuii acnexm ma ocnoeni nepegazu

Koncrpykiis IIKJI BigpisHsS€TbCS KOHCTPYKTUBHUMU

0COOJIMBOCTSIMHU:

—  CTYIIiHI JliTaka MalOThb MOJLYJIbHY KOHCTPYKILiIO;

—  BIJICYTHI eJIeMEHTH aepOMHAMIYHOTO KepyBaHHST;

—  KepyBaHHS ITOJIbOTOM 3/IIHCHIOETBCS PIIMHHIMHA pa-
kerHumu asurynamu (ZKP/T);

—  BUKOPHCTOBYIOThCS TiepeBaru arMocdepu (1iaHiMab-
HOI CHJIN KpHUJIa 1 OKMCITI0BAvYa-KICHIO);

—  3aCTOCOBYETHCS MPUHIINI "MIHOMETHOTO CTapTy " IS
MOJIJIY CTYIIEHIB i BUBEJIEHHS BAaHTAXKY Ha OpOITY.

Koncrpykrussi pittennst [TKJI 103B0sg10Th 3HU3UTH
BapTIiCTb KOCMIUYHUX 3AITYCKiB.

HAYKA TA ITHHOBAIIIIL. Ne 4, 2006

Puc. 1. @oTo raGapuTHOrO MaKeTy NOBITPAHO — KOCMIYHOTO Ji-
TaKa

[InanoBanuil MOKa3HUK HMUTOMOI BapTOCTI BUILYCKY
Ha opbiry Bucoror 300 kM BaHTaxy Macow g0 300 kr —
$ 1000 32 ouH Kisorpam.

Tanys3v 3acmocyeanna

—  BUBEJCHHS HA HABKOJIO3eMHY OpOITY KOMepIiiHuX
CYIIyTHUKIB 3B'43KY;

—  KOCMIiuHi JOCJI/PKEHHS 1 AucCTaHIfiifHe 30H/yBaHHA
3emui.

Cmadis po3poodxu
KonrenryasibHa po3pobka Ha cTaii IIaTeHTyBaHHST KOHCT-
pyKIii B YKpaiHi.

Konmaxmmna ingpopmauin

['TI "T1O IliBpenunii MamHOOy AiBHKUN 3aBo/ iM. A. M. Ma-
KapoBa”

ByJ1. KpuBopisbka, 1, /[rinpomerposesk, 49008, Yrpaina
Bomogmvmp Kyxymkin, 1okTop TeXHIYHUX HAyK

Teun.: +38-056-744-96-94

®Daxkc: +38-056-744-96-97

Mo6.: +38-050-440-04-27

E-mail: ugv@orbita.dp.ua
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