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BASIC SPECIFICATIONS

Maximum launch mass, tons
Number of stages
Dimensions, m

* length

* stages diameter

* fairing diameter
Propellants

* fuel

Thrust, ton-force
e stage 1 (at ground level/in vacuum)
e stage 2 (in vacuum)
e stage 3 (in vacuum)
Injected payload mass, tons
e circular orbit (H=1000 km)
* geostationary transfer orbit (H=200 kmx 35786 km)
Injection accuracy
circular orbit (Heirc=1000 km)
| altitude, km
| « inclination, deg

|
|
|
|
|
|
|
e oxidizer
|
|
|
|
|
|

LAUNCH VEHICLES

B Zenit-3SL

integrated launch vehicle delivers
spacecraft into medium, high, circular and elliptical
near-earth orbits, including geostationary transfer
and geostationary orbits, as well as escape
trajectories inclined at £180°.

Zenit-3SL is launched from an ocean-going launch
platform positioned in the Pacific waters. Prelaunch
processing is fully automated, which provides an
automatic-launch capability from an ocean-going
platform using the unmanned launch profile.

The first launch was conducted on March 28, 1999.
36 launches were conducted in all, 33 of them
successful.

OCHOBHBbIE TEXHUHECKWVE XAPAKTEPUNCTUKI

473

99,6
3.9
415

XWIKUA Kncnopon
liquid oxygen

KepocuH
kerosene

740/ 806,4
1011
8,1

6,1
6,1

+25
+0,06

MakcumanbHas cTapToBas Macca, T |
KonnyecTso cTynexen

[a6aputel, M |

* [/1Ha |

* vameTp kopnyca |

* mametp obTekaTens |

KomnoHeHTbI TonnvBea

® OKMCnuTenb

* ropioyee

Tara fBuratened, Tc |

* | cTynenn (Ha 3emne/ B nyctoTe) |

* Il crynesu (8 mycrote) |

e |l ctynenn (B nycroTe) |
Macca nonesHoro rpy3a BbIBOOUMOrO Ha 0p6uThI, T
* kpyrosyto (H=1000 km)
* reonepexopHyto (H=200 kmx 35786 km)
ToYHOCTb BBIBEAEHUS HA KPYTOBYIO OPBUTY
(Hkp=1000 km)

* 10 BbICOT, KM |

* 0 HaKMOHEHMIo, rpaj |




® 3oHa none3Horo rpysa Payload unit

B PakeTa-HOCUTENb KOCMUYECKoro HasHayeHus (PKH)

«3eHnT-3SL»  nNpepgHasHauyeHa AnA  OOCTaBKU @1300
KOCMUYECKMX amnmnapaToB Ha CpefHue 1 BbICOKME, 1 doria noneaoro rpysa
KpYroBble 1 /IMNTAYECKNE OKOSTO3EMHbIE OPOUTDI, ,’\\ Payload area
BK/IOYAA MepexofHble K reoCTaunoHapHOM 1 ‘ lonosHol o6Texarens
reoCTalMoOHapHYI0, a TakXe OTNEeTHble TPaeKTopuK C B ‘ Fairing
HaknoHeHrem opbutbl +180°. < @ 9500
Myckm PKH ocywecTBnalotca € nnaBy4ven \
nnatpopmbl M3 akBaTopumM  TUXOro  OKeaHa. ‘ -
MNpepcTapToBan noaroToBKa NOJSIHOCTbIO = ‘ ]
aBTOMAaTM3MPOBaAHa, yto obecneumBaet s 2?4130 *®
BO3MOXHOCTb 3anycka PKH ¢ mopckon ctapTtoBoi T | ~
nnatopmbl MO cxeme «O6e3M0AHbIN CTapT». @3750 @
MepBbin nyck coctoanca 28 mapta 1999 r. Bcero ! v An KA
6bIO  OCylecTBNeHO 36 MycKoB, M3 HuX 33 - ‘ Sca';;sgter
yCreLHbIX.
§ MnockocTb oTaeneHns KA
o Spacecraft Separation Plane
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BASIC SPECIFICATIONS

I Maximum launch mass, tons
| Number of stages

| Dimensions, m

| * length

| e stages diameter

I * fairing diameter

| Propellants

e oxidizer

e fuel

| Thrust, ton-force

| e stage 1 (at ground level/in vacuum)

|+ stage 2 (in vacuum)

| Injected payload mass, tons

e circular orbit: (Hcirc=200 km, i=51.4°)

* sun-synchronous orbit: (Heirc=700 km, i=98.8°)
| Injection accuracy (Hcirc=1000 km)

| e altitude, km

| * inclination, deg

LAUNCH VEHICLES

B Zenit-2SLB  integrated

launch vehicle delivers
spacecraft into low and medium Earth orbits,
including sun-synchronous and polar orbits.
Zenit-2SLB is derived from Zenit-2 launch vehicle.
The first launch was conducted on June 29, 2007.
38 launches were conducted in all, including the
original Zenit-2 launches, 33 of them successful.
Launches are conducted from  Baikonur
Cosmodrome (Kazakhstan).

OCHOBHbIE TEXHNHYECKWE XAPAKTEPUNCTIIKIN

460,6

97,4
39
3,9

XUIKWIA KNCNOpoA
liquid oxygen
KepocyH
kerosene

740/ 806,4
101,1

MakcuvanbHag cTapTosas Macca, T |
KonnecTso cTyneen

fa6apuTel, M

* [n1Ha |

* MaveTp Kopnyca |
* mavetp o6Texatens |
KomnoHeHTsl Tonnuea

¢ oKucnutenb

® ropro4ee

Tara gurateneit, Tc I

* | cTyneHn (Ha 3emne / B nycToTe) |

e || cTynenn (B nycroTe) |

Macca nonesHoro rpy3a BbIBOOUMOr0 Ha 0p6uThI, T |

e kpyrosyio: (Hkp=200 km, i=51,4°) |

* GConHeyHo-cuHxpoHHyi: (Hkp=700 km, i=98,8°) |
TouHocTb BbIBefEHNs Ha kpyroyto oputy (Hkp=1000km) |
® 110 BbICOTE, KM |

° 10 HaKMOHEHWIO, Tpafl |




B PakeTa-HOCUTENb KoCMmn4yeckoro Ha3HayeHnA

«3eHnT-2SLB» nNpepgHasHaueHa pnAa  [OCTaBKU
KOCMMYECKUX arnmnapaToB Ha HU3KMe U cpefHune
OKONI03eMHble  opbuTbl, B TOM 4WCie Ha
COJIHEYHO-CUHXPOHHbIE 1 NONAPHbIE.

PKH «3eHunt-2SLb» nABnAetca npeemHukom PH
«3eHunT-2». MNepBbI Nyck coctoanca 29 uioHa 2007 .
Bcero, ¢ yuyetom nyckoB «3eHUT-2»,  OblNO
OoCyLecTBIeHO 38 MYCKOB, U3 HNX 33 — yCreLUHbIX.
Myckn PKH ocywecTtenAawTca ¢ KOCMOZpoMma
BbankoHyp (KaszaxcrtaH).

PAYLOAD WEIGHT, KG

MACCA MOJIE3HOr0 rPY3A, KI

16000

14000

12000

10000

8000

6000

4000

2000

= 3oHa none3Horo rpysa Payload unit
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BASIC SPECIFICATIONS

Maximum launch mass, tons
Number of stages
Dimensions, m

* length

* stages diameter

* fairing diameter
Prapellants

e oxidizer

Thrust, ton-force

e stage 1 (at ground level/in vacuum)
e stage 2 (in vacuum)

* stage 3 (in vacuum)

Injected payload mass, tons

e circular orbit (Hcirc=1000 km)

* geostationary transfer orbit
(H=4100x35786 km, i=23.2°)

Injection accuracy
circular orbit (Heirc=1000 km)

e altitude, km
¢ inclination, deg

|
|
I
I
|
|
‘ e fuel
|
I
I
|
|

LAUNCH VEHICLES

B Zenit-3SLB integrated launch vehicle delivers

spacecraft into medium, high, circular and elliptical
near-earth orbits, including geostationary transfer
and geostationary orbits, as well as escape
trajectories.

Zenit-3SLB is a three-stage space rocket derived
from Zenit-3SL launch vehicle. The rocket comprises
a payload fairing developed by NPO Lavochkin.

The first launch of Zenit-3SLB was conducted on
April 28, 2008. Six launches were conducted in all, all
successful.

Launches are conducted from  Baikonur
Cosmodrome (Kazakhstan) under the Land Launch
program.

OCHOBHBbIE TEXHHECKWVE XAPAKTEPUNCTUKIA

466,5

28,7
39
41

XKWUIKWIA Kucnopog
liquid oxygen
KEpPOCUH
kerosene

740/ 806,4

1011
8.1

+ (0,06

MakcumanbHas cTapToBas Macca, T |
Konnyectso cTyneHeit

fa6aputel, M

* [Ha |

* MameTp kopnyca |

* mametp obTekaTens |

KomnoHeHTbI TonnvBa

® OKMCNNTENb

* ropioyee

Tara gBuratenen, Tc

e | cTynenn (Ha 3emne / B nycToTe)

* |l ctyneHw (B nycToTe)

* |l ctynenw (B nyctoTe)

Macca nonesHoro rpy3a BbIBOLAMOr0 Ha 0p6uTbI, T
* Ha kpyrosyto (Hkp=1000 km)

* Ha reonepexopHytlo (H=4100x35786kwm, i=23,2°)

To4HOCTb BbIBEEHUS HA KPYTOBYHO OPGUTY
(Hkp=1000 km)

¢ [10 BbICOTE, KM |
® 0 HaKMOHEHWIO, rpan |
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B PakeTa-HOCMTeNlb  KOCMMYECKOro  Ha3HayeHuA
«3eHnT-3SLBb» npepgHa3HauyeHa AnA  OOCTaBKU
KOCMMYeCKUX annapaToB Ha CpefHvie U BbICOKUE,
KpYroBble 1 SN/IMNTUYECK/E OKOJTI03EMHble OpOUTDI,
BK/IOYAA MepexofHble K reoCTauuoHapHOM U
reoCTalMoHapHY1o, a TakKe OT/IeTHble TPAaeKTOPUN.
PKH «3eHuT-3SLB» - TpéxcTyneHyataa pakeTta
KOCMUYECKOro Ha3HaueHus, co3faHa Ha 6ase PKH
«3eHnT-3SL». B ee KOHCTpyKUMM MpumeHAeTcA
ob6TeKaTesnb pa3paboTku HMO um. JlaBoUKMHa.
MNepBbin nyck PKH «3eHnT-3SLB» coctoanca 28
anpena 2008 r. Bcero npon3eeaeHo 6 NyCKOB, BCe
ycreLHble.

Myckn PKH no nporpamme «HasemHbini cTapm
OCYLIeCTBAAIOTCA € KOocmofgpoma  baikoHyp
(KasaxcTaH). o e

30Ha nonesHoro rpy3a
Payload area

lonoBHoit o6TekaTenb
Fairing

10400
6675

4653

6278

23645 \HHOCKDCTb omenewﬂ KA
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B Cyclone-family integrated launch vehicles deliver

spacecraft into low and medium, circular and
elliptical near-earth orbits, including near-earth
orbits, including sun-synchronous orbits.
Cyclone family is designed based on well-proven
technologies applied in existing launch vehicles
of Zenit family and other developments
of Yuzhnoye SDO.

B PakeTbl-HOCUTENN  KOCMUYECKOTO  Ha3HauyeHus

cemenctea  «LuknoH»  npepgHasHaueHbl oA
[IOCTaBKM KOCMUYECKMX annapaToB Ha HU3KUE U
cpenHue, KpyroBble 1 31IMNTUYECKMe
OKONO3eMHble  OpbUTbI,  BK/IOYAA  COSIHEYHO-
CUHXPOHHbIE OPOUTBI.
CemencTBo paket-Hocutenen «LuknoH» co3pgaetca
Ha 6a3e 0TPabOTaHHbIX TEXHONIOTMI CYLLECTBYIOLLMX
PKH cemeiictBa «3eHUT» K Apyrux paspaboTok
M «KB «O>kHOe».

m Cyclone-1K m Cyclone-1M m Cyclone-1C m Cyclone-23K
BASIC SPECIFICATIONS OCHOBHBIE TEXHHECKIVIE XAPAKTEPVCTIVIKIAN
Cyclone-1K  Cyclone-1M Cyclone-1C Cyclone-23K

| Maximum launch mass, tons 66.3 63.1 66 132.3 MakcuvanbHas CTapToBast Macca, T |

I Number of stages 3 3 2 3 KonnyecTeo crynexeit I
Dimensions, m [a6apuThl, M |
« length 31.0 29.0 28.7 358 g~ |
* stage diameter 2.1 2.25 2.1 3.0 * [VaMEeTp Kopryca |
* fairing diameter 2.1 2.6 2.1 3.0 * [MaMeTp o6TeKaTens |

I Propellants: KomnoHeHTb! Tonnvea I
* stage JXugkuin knenopog + kepocut / LOX+kerosene * | CTyneHb |
. Kupkuir kucnopoy + KepocuH AT+HOMI KK+ kepocuH . |

stage 2 LOX+kerosene NTO+UDMH  LOX+kerosene 2 CTyne
AT-+HOMI AT+HOMI
S NTO' CONIH HAN ] NTO' CONIH " 3 crynee |
Thrust in vacuum, ton-force: Tara guraTenen B nycToTe, TG |
* stage 1 89.4 89.4 89.4 2x89.4 * 1 cTynexs |
* stage 2 10.0 4.88 50.6 10.0 * 2 CTyneHb |
* stage 3 0.25 0.02 - 0.25 * 3 cTyneHb |
Injected payload mass, tons: Macca nonesHoro rpy3a, BbIBOAVIMON Ha Op6uTbI, T I
* LEO (Hcirc=200km, i=18,2°) 1.32 1.27 1.03 30 * HOO (Hkp=200 Kkm, i=18,2°)
* 550 (Heirc=>500km, i=97,35°) 0.9 0.65 0.49 2.1 * CCO (Hkp=500 Kkm, i=97,35°)
* GTO (H=200 km, - - - - * MI'CO (Hm=200 kv, Ha=35186 kmi=18,2°)
Ha=235186 km, i=18,2°)
LAUNCH VEHICLES
8
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m (yclone-23C

BASIC SPECIFICATIONS

| Maximum launch mass, tons
I Number of stages
Dimensions, m

* length

* stage diameter

* fairing diameter

I Propellants

* stage 1

* stage 2

* stage 3

Thrust in vacuum, ton-force

* stage 1
* stage 2
* stage 3

Injected payload mass, tons
e LEO (Heirc=200km, i=18,2°)
* 550 (Heirc=500km, i=97,35°)

* GTO (Hm=200 km,
Ha=35186 km, i=18,2°)

® Cyclone-4K ® Cyclone-4M

m Cyclone-5

OCHOBHbIE TEXHHECKWVE XAPAKTEPVCTIIK

Cyclone-23C  Cyclone-4K Cyclone-4M  Cyclone-5
130.4 264.8 264 264.5
2 3 2 3
329 41.5 38.9 45.4
3.0 3.9 3.9 3.9
3.25 4.0 4.0 4.0

JXngkuin knenopop + kepocwH / LOX+kerosene

AT+HOMI XK+ KepocuH AT+HOMI KK+ kepocuH
NTO-+UDMH LOX+kerosene ~ NTO+UDMH LOX+kerosene
_ AT-+HOMT ) AT+HOMI
NTO+UDMH NTO+UDMH
2x89.4 4x89.4 4x89.4 4x89.4
7.9 10.0 7.9 93
= 0.25 - 7.9
2.4 58 498 7.5
1.65 4.0 3.35 5.4
- 11 - 2.15

MakcmanbHas cTapToBas Macca, T I
KonnyecTso cTyneren I

[aGapuThl, MM

* [NuHa

* OnameTp Kopnyca

° amMeTp o6TekaTens

KomnoHeHTbI TonnmBa

* 1 cTynexb

* 2 CTyneHb

* 3 cTyneHb

Tara gBuraTenei B nyctote, TC

* 1 cTyneHb
* 2 CTyneHb

* 3 CTyneHb

Macca nonesHoro rpy3a, BbIBOAVMOTO Ha 0p6uThI, T
* HOO (Hkp=200 km, i=18,2°)

 CCO (Hkp=500 km, i=97,35°)

e [MMCO (Hm=200 km, Ha=35186 kv i=18,2°)

YUZHNOYE

design office




BASIC SPECIFICATIONS

Dimensions, m

e length

* stages diameter
* fairing diameter
Propellants

e Stage 1
oxidizer

fuel

e Stage 2
oxidizer

fuel

e Stage 3
oxidizer

fuel

Maximum launch mass, tons
Number of stages

|

E

|

|

|

Thrust, ton-force

|  Stage 1 (at ground level / vacuum)
| e Stage 2 (vacuum)

|  Stage 3 (vacuum)

Maximum injected payload mass, tons

* sun-synchronous orbit

LAUNCH VEHICLES

e circular orbit (Heirc=200 km, i=51,6°)

B Cyclone-1M integrated launch vehicle is designed to inject
spacecraft into low earth orbits, including sun synchronous orbits.
ILV structure is a new design, where composite materials
(propellant tanks, dry bays) are widely used.

The following approach is employed as a basis for development:

« A rational combination of new rocket technologies with highly
reliable serial production, assemblies systems and units

« Application of composite materials for manufacturing of the main
basic part of stages, as well as tanks for cryogenic propellants.

« Application at the second-stage of a new design main engine with
electric pumping propellant feed system using additive
technologies to the maximum.

« Application of orbital stage with new design propulsion system
that uses environmentally safe propellants.

Wide-range international cooperation is envisioned for designing
and operation of the rocket and space complex, including joint
construction of the ground launch base at the foreign
territory.

This approach complies with global space rocketry trends and has
high technical perfection, high reliability and competitiveness.

OCHOBHBbIE TEXHHECKWE XAPAKTEPUNCTUKI/N

63.1 MakcumarsHaq cTapToBas mMacca, T I

3 KonuecTso cTyneren

laGapuTsl, M |

29 * nnvHa I

2,25 * OuameTp Kopnyca I

2.6 * anameTp o6TekaTens I

KomnoHeHTbI Tonnmea |

e lcryness

xunakun kuenopop / liquid oxygen OKMCIIUTESb I
KepocuH / kerosene ropioyee I

e || cTyneHb |

Xupkui kuenopog / liquid oxygen OKMCIIUTESb I
KepocuH / kerosene roptoyee |

e |l cTyneHsb I

BOMHbI PACTBOP HUTPaTa rMAPOKCUNaMUHa oKucnnTenb I
aqua solution nitrate hydroxylamine roptoyee I
Tara puratenen, Tc I

79,3/89,4 e | cTynexwn (Ha 3emne/ B nycToTe) l

4,88 e |l ctynenn (B nycToTe) I

0,02 e |l ctynenn (B myctoTe) l

Macca noneaHoro rpy3a BbIBOAMMOr0 Ha 0p6uTbI, T |

1,15 * 10 BbICOTE, KM I

0,65 ® Ha COSTHEYHO-CUHXPOHHYIO I

10



B PakeTa KOCMUYECKOro HasHayeHua «LuknoH-1M»
npegHasHayeHa A9 BbIBEAEHUA  KOCMMYECKMX
annapaToB Ha HU3KME OKOMO3eMHble opbuTbl, B TOM
YMCNe CONTHEYHO-CUHXPOHHbIE.

KoHcTpykuua PKH — HoBoli pa3pabotku, B KOTOpoU
LUMPOKO NPUMEHAIOTCA KOMMO3ULMOHHbIE MaTepuaibl
(TonnmBHbIE GaKW, «Cyxme» OTCEKN).

B ocHoBY pa3paboTKu 3aKnagblBaeTca:

e PaunoHanbHOe  coyeTaHMe  HOBbIX  PAKETHbIX
TEXHONOTUA € BbICOKOHAAEXHbIMU  CEPUNHBIMU
y3namu, CMcTemamm 1 arperatamu.

« /lcnonb3oBaHMe KOMMO3UTHbIX MaTepuanos [anA
N3roTOB/IEHVNA OCHOBHbIX KOPMYCHbIX 3/1EMEHTOB
CTyreHeln , B TOM uucie 6GakoB [NA KPUOFEHHbIX
KOMMOHEHTOB TOMN/MBA.

o [lpyMeHeHNe Ha BTOPOW CTYyMeHM MapLLEBOrO
[BUraTefii HOBOWN pPa3paboTKM C 3NIEKTPOHACOCHOM
cucTemon nopaun KOMMOHEHTOB TONNVBA,
N3roTaBN1MBaemoro c MaKCVMasbHbIM
MCMOMb30BaHMEM aaaUTUBHBIX TEXHOMOTMUA.

« [pryMeHeHNe opbrTanbHONM CTYNEHW C ABUraTeIbHOM
YCTAaHOBKOW HOBOW Pa3paboTKM Ha 3SKOMOrUYeCKM
YNCTbIX KOMMOHEHTaX TOMJIMBA.

MNpenycmatpusaeTtca LUIMPOKOMaCLUTabHOe
MeX[yHapofHoe COTPYAHMYECTBO Npu pa3paboTke n
SKCMJyaTaLUUn  PaKETHO-KOCMUYECKOTO  KOMIMJeKCa,
BK/IOYAsA COBMECTHOE CO3[jaH1e Ha3eMHOW MyCKOBOW
6a3bl Ha IHOCTPAHHOW TEPPUTOPUNI.

CooTBeTCTBYeT TeHAEHUMAM pPa3BUTAA  MUPOBOTO
KOCMMYECKOrO PaKeTOCTPOEHA 1 00afaeT BbICOKUM
TEXHNYECKNM COBEPLUEHCTBOM, BbICOKOM
HafEXKHOCTbIO U KOHKYPEHTOCMOCOOHOCTbIO.

PAYLOAD WEIGHT, KG

MACCA T, K

1500

1300

1100

900

700

500

300

= 3o0Ha nonesHoro rpysa Payload unit

@740
[onoBHoin 06TeKaTeNb
N -
/ Fairing
@157
B 30Ha noneaHoro rpy3a
Payload area
o ©
g d=]
o ¢ T 92200
[d=]
o
MnockocTb
S otpenexns KA
@ Spacecraft
/ \\ Separation Plane
o Anantep KA
& / \ Egacgcraft
= apter
. /
(o]
(aV]
@2600
— =8 38°
CCO
SS0
200 400 600 800 1000

BbICOTA KPYIOBOW OPBUTLI , KM

= JHepreTnyeckue xapaktepuctukn Payload capability
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BASIC SPECIFICATIONS

Maximum launch mass, tons
Number of stages
Dimensions, m

* length

* stages diameter
* fairing diameter
Propellants

* Stage 1

oxidizer

fuel

* Stage 2

oxidizer

fuel

Thrust, ton-force

Stage 1 (at ground level / vacuum)

Stage 2 (vacuum)

Maximum injected payload mass, tons

e Circular orhit (Hcirc=200 km, i=51,6°)

* Sun-synchronous orbit
(Heirc=500km, i=97,35°)

LAUNCH VEHICLES

B Cyclone-4M integrated launch vehicle belongs to a middle class
LVs and is designed to inject spacecraft into low and medium earth
orbits, including sun synchronous and polar orbits.

The existing technologies and methods are used to a maximum, for
designing ILV and its complex, which ensures high level of
reliability and production readiness, lead time minimization and
reasonable costs of both of the complex construction and its
operation.

The first stage is equipped with 4 RD870 engines designed by
“Yuzhnoye” SDO, working on liquid oxygen and kerosene
propellants. The main components of this engine have already
been adopted for production at Yuzhmash PA and they are being
manufactured to be used in other engines.

As the second stage a standard 3rd stage of "Cyclone 4" ILV is
employed, which is equipped with RD861K engine, working on
long-lasting NTO+UDMH propellants with multiple ignition
capability for orbital maneuvers.

The components of avionics are being manufactured based on
"Cyclone-4" ILV systems and have been flight tested as a part
of “Dnepr”ILV.

"Cyclone-4M" ILV will be operated from Cosmodrome in Nova
Scotia (Canada).

OCHOBHBbIE TEXH/NHECKWE XAPAKTEPUNCTIVIKIA

265 MakcumanbHag cTapToBas mMacca, T I
2 Konnyectso cTyneHeit |
[aGapuTbl, M I
389 * [InHa I
3,9 (3,98) * [VamEeTp Kopryca I
40 ° mamMeTp o6Tekarens I
KomnokenT! Tonnmea |
* | cTyneHb |
XUakui kuemopog / liquid oxygen OKUCTITENb I
KepocvH / kerosene ropioyee I
* |l cTyneHb |
a30THbIIN TETPAOKCIL S ST
nitrogen tetraoxide
HECMETPI4HbIA AUMETANMARPa3IH ropiosee |
unsymmetrical dimethylhydrazine

Tara gBurateneit, Tc |

317,2/ 357,72 * | cTyneny (Ha 3emne/ B nycToTe) |
7.916 * Il cTynesut (8 nycrote) |
Macca nonesHoro rpy3a BbIBOZVIMOTO Ha Op6UTbI, T I

5 * Ha kpyrosyio opéuTy (Hkp=200km, i=51,6) I

3,39 * Ha CONHEYHO-CUHXPOHHYO |
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B PakeTa KOCMMYECKOro HasHauyeHua «LnknoH-4M» oTHocuTCA K

cpefgHemy Knaccy 1 npefHasHayeHa gnA AOCTaBKM KOCMUYECKUX
annapaToB HA HU3KUE U CPefHMe OKON03eMHble opbuTbl, B TOM
YNCIe Ha CONMHEYHO-CUHXPOHHbIE 1 NONAPHbIE.

Mpwu pa3paboTke PKH 1 Komnnekca MakCMMasnbHO MCNOSb3yloTcA
CylecTBylOLME TEXHONOTMU W MEeTOAMUKKM, 4To obecneumBaert
BbICOKM/ YPOBEHb HAaZEeXHOCTW W TFOTOBHOCTM MPOW3BOACTBA,
MVHMMaNbHOCTb CPOKOB pa3paboTKM 1 YMEPEHHOCTb 3aTpaT Kak
npu Co3aaHUM KOMMEKCa, Tak U BO BPEMSA ero SKCrayaTauuu.
MepBas cTyneHb ocHaleHa 4 asuratenamu PI870 pa3paboTtku [T
«Kb «lOxHOe», NCnonb3yWUMN KOMMOHEHTbI TOMANBA XUAKAN
Kucnopos W KepocuH. OCHOBHble KOMMOHEHTbl AaHHOro
ABuratena yxe ocCBOeHbl B npowusBogctBe Ha 1O IOM3 wu
M3roTaBNMBalOTCA A1 NMPUMEHEHNA B COCTaBe APYrX ABUraTenen.
B kauecTBe BTOPOW CTYNeHM UCNOMb3yeTca WTaTHasA 3-A CTyneHb
PKH «UunknoH-4», KoTopaa ocHawaetca pasuratenem PO861K,
paboTaloLLMM Ha JONTOXPaHUMbIX KOMIOHEHTax TOM/MBa
AT+HOMI ¢ BO3MOXHOCTbKO MHOFOKPATHOro BKJ/IOYEHUA [AnA
BbINOJIHEHNA OPOUTANIbHBIX MaHEBPOB.

KOMMNOHEHTbI aBUOHMKK CO3[alTCA Ha 6ase cuctem PKH
«LIMknoH-4» 1 npoLwnu neTHyto oTpaboTKy B cocTaBe PH «JHenp».
Myckn pakeTbl-HocuTensa «LnuknoH-4M» GyayT oCywecTBRATbCA C
kKocmoppoma B Hoeo LWoTtnanaun (KaHaga).
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B Mayak-family integrated launch vehicles family
deliver spacecraft into low, medium, high, circular
and elliptical near-earth orbits, including
geostationary transfer and geostationary orbits, as
well as escape trajectories.

Mayak family is designed based on well-mastered

g H technologies applied in the existing launch vehicles
I 5,‘__‘: of Zenit and families.
.! B Mayak-13.0 B Mayak-H3.0 1_ B \ayak-M3.9
e - B PaKeTbl-HOCUTENIN  KOCMUYECKOrO  Ha3HaueHwus
E B: cemenctBa «MaAk» nNpefHa3HayeHbl AnA AOCTaBKM
Cl E i KOCMUYECKMX anmnapaToB Ha HU3KUe, cpefHue un
Ig = I,I; BbICOKUeE, Kpyrosbie n ANNnMNTnyeckmne
] : it OKOJI03eMHble OpbUTbI, BKIIlOYas MepexofHble K
i : reoCTalMOHapHOM W reoCTaLMoOHapHYl0, a TakxKe
OT/IETHbIE TPAEKTOPUM.
CemencTBO pakeT-HocuTenen «Masak» co3gaeTcs Ha
6a3ze OTpabOTaHHbIX TEXHONOIMI CYLIEeCTBYHOLNX
PKH cemencTta «3eHnT» 1 «LINKNOH».
BASIC SPECIFICATIONS OCHOBHBbIE TEXH/NHECKWNE XAPAKTEPUNCTUKW
Mayak-L3.0 Mayak-H3.0 Mayak-M3.9
Maximum launch mass, tons 205 534 550 MakcumanbHas cTapToBas mMacca, T |
2
Number of stages 2 +2 yckopuTens 2 KonnyecTso cTynexen
+3, boosters
Dimensions, m [abapuThl, M |
* length 47 .2 48.5 64.8 * [NiHa |
* hooster case diameter = 3.0 - * 1ameTp Kopryca yCKopuUTenen |
* stage diameter 3.0 3.0 3.0 * [IMaveTp Kopnyca CTyneHeil |
* fairing diameter 3.0 4.2 4.2 * [1aMeTp obTeKaTens |
- : Kupkui kncnopod + KepocuH KomnoHeHTbI TonnvBea
Propellants (including boosters) Liquid oxygen + kerosene cTynexeit (B T.4. yckopuTenei)
Thrust in vacuum, ton-force Tara gurateneii B mycraTe, TC |
* boosters - 2x274.5 - * yCKOpUTENEN |
* stage 1 274,5 2745 3x274.5 * 1 crynens
* stage 2 50 a0 93 e 2 CTyneHb |
Injected payload mass, tons Macca nonestioro rpy3a, |
BbIBOAMMOrO Ha OpBUTHI, T
* LEO (Hcirc=200 km, i=18,2°) 45 15.8 22 * HOO (Hkp=200 km, i=18,2°) I
e GTO (Hm=200 km, 44 6.65 * [INCO (Hm=200 kwm,
Ha=35186 km, i=18,2°) - : : Ha=35186 kv i=18,2°)
LAUNCH VEHICLES
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B \ayak-SH-3

BASIC SPECIFICATIONS

| Maximum launch mass, tons

Number of stages

Dimensions, m

* length

* hooster case diameter
* stage diameter

* fairing diameter
Propellants (including boosters)

Thrust in vacuum, ton-force
* boosters

* stage 1

* stage 2

Injected payload mass, tons

* LEO (Hcirc=200 km, i=18,2°)

* GTO (Hm=200 km,
Ha=35186 km, i=18,2")

A ‘ D ——
Fi) [
/ \%' ! l.’f
B Mayak-SH-5 B \layak-SH-6

OCHOBHbIE TEXHNHECKWE XAPAKTEPVCTIIKA

Mayak-SH-3 Mayak-SH-5 Mayak-SH-6

1450 2341 2785 Makc1manbHas cTapToBas Macca, T |

2 2 2 5

ey | e | s FOTIHETR0 EnEHer

[a6apuTbl, M

75.0 75.0 75.0 * [NNHa

3.9 2.9 2.9 * [MamMeTp Kopryca yCcKopuTenen

3.9 3.9 3.9 ° NAMETp Kopnyca CTyneHen

6.2 6.2 6.5 * namveTp ob6Tekatens

KomMnoHeHTbI TonnmBea
cTyneHed (B T.4. yckoputenei)

JKuakii knenopog + KepocuH
Liquid oxygen + kerosene

Tara nBuratenen B nycrore, TC

6x274.5 12x274.5 15%274.5 * yckopuTenei
3x274.5 3x274.5 3%x274.5 * ‘| cTyneHb
58 93 93 * 2 CTyneHb
Macca nonesHoro rpy3a,

BbIBOAVMOrO Ha OpBUTI, T

60 95 111 * HOO (Hkp=200 km, i=18,2°)

91 345 39 5 * [MMCO (Hm=200 kwm,

Ha=35186 km i=18,2°)
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= 3oHa noneaHoro rpy3a Payload unit
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B “Mayak-M3.9”integrated launch vehicle belongs to a middle class

LVs and is designed to inject spacecraft to all kinds of earth orbits,
including GTO, as well as escape trajectories.

Development of Mayak family is based on application at the first
stages of RD815 engines designed by Yuzhnoye SDO and the
technologies used in Zenit, Cyclone and Antares ILVs. RD872
engine with dual ignition capability is used at the second stage.
The main stages of ILV work on environmentally safe propellants
e.g. liquid oxygen and kerosene.

ILV “Mayak-M3.9” may be equipped with an upper stage, as well
as a fairing with increased overall dimensions if necessary.

W PakeTa KOCMMYECKOro HasHauyeHua «Maak-C3.9» oTHocuTCAa K

cpedHeMmy Knaccy 1 npefHa3HayeHa Ana 4OCTaBKM KOCMUYECKNX
annapaToB Ha BCe BUAblI OKONO3eMHbIX op6uT, BKtouvas MICO, a
TaKXe OT/IETHble TPaeKTopUun.

PaspaboTka PKH cemerictea «Mask» 6a3npyetcs Ha TpMMeHeHNN
Ha nepBbix cTyneHAx pAguratenenn PO815 paspabotkm Kb
«lOkHOe» n TexHonorum, npumMmeHaemblx B PKH «3eHuT»,
«Umknon» wn Antares. Ha BTOpOoM CTyneHu npuMeHAeTcA
asuratens PN872, obnajatolmii BO3MOXHOCTbIO [ABYKPATHOIO
BKMtoueHns. OcHoBHble  cTyneHn PKH  pabotaior  Ha
3Kosornyeckn 6e3onacHbIX KOMMOHEHTaX TOMMBa KUAKWUIA

KNCnopona 1 KepoCuH.
PKH «Mask-C3.9» npu Heo6xoaMMOCTV MOXKET OCHALLIATLCA Pa3rOHHbIM

6J'IOKOM, a Takxke obTekaTtenem yBEeJINYEHHbIX FaGapI/ITOB.
BASIC SPECIFICATIONS
Mayak-M3.9
| Maximum launch mass, tans 550
‘ Number of stages 2
| Dimensions, m
| * length 64,8
| * stages diameter 3.9
| * fairing diameter 4,2
| Propellants
| * Stage 1
| L KUIKMIA KNCTIOPOA
oxidizer liquid oxygen
KepocuH
| fuel kerosene
| e+ Stage2
. XKNIKUIA KCnopon
‘ Oxidizer iquid oxygen
‘ fuel KEpocuH
kerosene
| Thrust, ton-force
\ * Stage 1 (at ground level / vacuum) 754 / 824
|« Stage 2 (vacuum) 93
| Maximum injected payload mass, tons
|« circular orbit (Heire=200 km, i=18,2°) 22
| * GT0 (Hm=200 km, Ha=35186 km, i=18,2") 6,65
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e MAYAK-SH-5

B Mayak-SH-5 belongs to a super heavy-lift class LVs and is
designed to inject large payloads including components of
Lunar Space Transportation System, Marsian Landing Module or
solar space electric power plants into low Earth orbits. Using of
booster stages will allow to deliver space vehicles to high-energy
orbits, including geostationary transfer-, geostationary- and
escape trajectories.

The ILV structure is developed on the basis of rocket modules of
the first and second stages of a new medium-class "Mayak-M3.9"
ILV, it allows to significantly reduce development and production
costs (engines, stage modules, avionics) in case of their parallel
production. Large-scale PLF is made of composite materials.
"Mayak-SH-3" with two strap-on boosters or "Mayak-SH-6" with
five strap-on boosters version may could be designed on the
basis of "Mayak-SH-5" ILV, when necessary.

Wide-range international cooperation is envisioned for
designing and operation of the rocket and space complex,
including joint construction of ~ ground launch base at the
foreign territory.

OCHOBHbIE TEXHUHECKWVE XAPAKTEPUCTUKI

Mayak-SH-5
2341 MakcuvanbHas cTapToBas Macca, T
244 yckopurens K .
IR 0f4ECTBO CTYMEHEN
[aBapuTbl, M
75 * [NHa
3.9 * [MameTp Koprmyca
6.2 ° ameTp obTexkaTens
KomnoHeHTbI Tonnvea
* | cTyneHb
AL LI OKICTINTENb
liquid oxygen
KEPOCUH
kerosene Y 5E
* |l cTyneHb
XWIKUA Kncnopon
iquid oxygen oKvCATenb
KepocuH
kerosene ropiotee
Tsra mBuratenei, Tc
3770/4118 * | cTyneHu (Ha 3emre/ B nycToTe)
93 * |l cynexw (8 nycrote)
Macca nonesHoro rpy3a BbIBOAMMONO Ha OPBUTbI, T
95 * Ha kpyrosyto op6uty (Hkp=200kwm, , i=18,2°)
34,5

e [IMCO (Hm=200 kv, Ha=35186 kv i=18,2°)

B PakeTa KocMmnyeckoro HasHaveHua «Maak-CT-5» oTHocuTcA

K CBEPXTAXKENOMY Kaccy U npedHa3HaveHa asA BbiIBeeHNA
Ha HU3KME OKOJIO3EMHblE OpPOUTbI  KPYMHOrabapUTHbIX
MonesHbIX rpy3oB, B TOM YKC/e KOMMOHEHTOB JIYHHOMN
TPaAHCMOPTHOM CUCTEMbI, MApPCUAHCKOrO Kopabna unu
CONHEYHbIX KOCMUYECKUX SNEeKTPOCTaHuun. lMNpumeHeHne
pa3roHHbIX 6/I0KOB MO3BONUT [OCTaBNATb KOCMUYECKMe
annapaTbl Ha BbICOKO3HEpreTuyeckne opbutbl, B TOM Ymncsne
MrcoO, NICO n oTneTHble TpaeKToOpUM.

KoHctpykuma PKH pa3spabatbiBaetca Ha 6a3e pakeTHbIX
61n0KOB MepBoO 1 BTOpOW cTyrneHe Hool PKH cpepHero
knacca «Mask-C3.9», yTo No3BonAeT Npu NapannenbHOM X
NPOV3BOACTBE CYLUECTBEHHO COKPaTUTb 3aTpaTbl Ha
pa3paboTKy M W3roToBNIEHWE KOMIMOHEHTOB (ABuratenu,
6MOKM CTyneHeln, aBUOHKKA). KpynHorabaputHbin O
BbINONMHAETCA U3 KOMMO3WLMOHHbBIX  MaTepurasos.
Ha 6a3e PKH «Masak-CT-5» npn Heo6xoanmoCTi MOXET ObITb
co3pgaH BapuaHT «Maak-CT-3» ¢ [gBymMA OGOKOBbIMU
yckoputenamm nmbo «Maak-CT-6» ¢ nATblo  GOKOBbIMU
YCKOPUTENAMN.

Mpy pa3paboTke ¥ 3KCMyaTaLyy PAKETHO-KOCMMYECKOTO
KOMMJIEKCa  MpefycMaTpvBaeTCca  LUMPOKOMACLUTabHOe
MeXJYHapOAHOe COTPYAHWYECTBO, BK/OYasA COBMECTHOe
co3fjaHMe  Ha3eMHOro  MyCKOBOrO  KOMMfeKca  Ha
NHOCTPaHHOW TePPUTOPUN.

YUZHNOYE
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B Microspace-2 aerospace launch system is designed

for launching nanosatellites into a wide range of
orbit altitudes (500 to 1000 km) and inclinations
(0°-98°).

Microspace-2 aerospace launch system comprises
an aviation segment (SU-27 upgraded fighter
interceptor, ground support facilities, airfield
support facilities and systems) and a space launch
system (solid-propellant launch vehicle, onboard
launch complex, technical facilities, data acquisition
and processing system).

Initial launch conditions:

- velocity - 500 m/s

- altitude - 15 km

-vehicle velocity angle with respect to local
horizon: - 10...40°.

BASIC SPECIFICATIONS OCHOBHBbIE TEXHNYECKIWE XAPAKTEPWCTIIKIA
I Maximum launch mass, tons 6,6 MakcumanbHas cTapToBas mMacca, T I
| Number of stages 3 KonmyecTso cTyneHen I
|Dimensions, m [a6aputbl, M I
| * length 8.14 * 1nHa |
| * stages diameter * vameTp kopnyca |
I stage 1 1,27 | cTyneHn I
I stage 2 0,98 Il cTynenn |
| stage 3 0,86 Il crynerm
I * fairing diameter 0,86 * Quametp o6Tekarens I
| Propellants KomnoHeHTbI TonnBa |
| * stage 1 HTPB * lctynenn |
| * stage 2 TP-H-3340 * Il crynem
| * stage 3 TP-H-3340 * lll crynewm
I Thrust in vacuum, ton-farce TAra gBuraTene B nycToTe, Tc |
I * stage 1 16,3 * | cTynexn |
I * stage 2 5,74 * || cTyneHn I
| * stage 3 33 * Ill crynew |
Payload mass injected into 40 Macca nonesHoro rpy3a BbIBOANMOTO
sun-synchronous orbit, kg Ha COMHEYHO-CUHXPOHHYID OpBUTY, Kr
LAUNCH VEHICLES
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= 3oHa none3uoro rpysa Payload unit

B AspoKocMmnYecKnin paKeTHbIN KoMrnekc
«MwuKpocnenc-2» npepHa3HayeH AnA BbiBedeHMUA 3300
HaHOCMYTHVKOB B LUMPOKOM [Mana3oHe opbuT no
BbicoTe (500 - 1000 KM) 1 HakNnoHeHuto (0° - 98°). -
A3pOoKOCMMYECKNI pPaKeTHbIN KoMMnekc m 3
«MunKpocnenc-2»  CoOCTOUT  ©3  aBMALMOHHOTO ‘ ro'_'“_m”o"' obrexarens
KOMMeKca (nopaboTaHHbIi \ Fairing
NCTpebunTenb-nepexsaTumK Cy-27, cpeacTBa Vi OHa NONEe3HOro rpysa
HasemHoro  obecrneyeHus, obecneunBatoLime Q J/; Payload area
06BbEKTbI 1 CUCTEMbI a3POAPOMA) I KOCMUYECKOTO « XK
pakeTHOro KoMMeKca (TBeppoOTONNMBHAA ] > <
paKeTa-HocKTeNb, 6OPTOBON CTAaPTOBbIN KOMIIIEKC, ol = <>
TexHnyeckana 6asa, KOMMMEKC CpeacTB [AOCTaBKY, QY /j/ /;/
c6opa 1 06paboTky nHopMauun). o 4 AYAY4

HayanbHble ycnoBua ctapTa pakeTbl-HOCUTENA:
- cKopocTb — 500 m/c

- BblcoTa - 15 KM

- YroJl HaKoHa ckopocTn PH K mecTHOMY
ropusoHty — 10...40°.

N

| S

-

[MnockocTb ycTaHoBky KA

e ————

Spacecraft interface plane

m Cxema-pasmeLleHns PH
(nemoHcTpaTtopa PH]
Ha camoneTe—HocuTene
LV demonstrator | — - %
. . . _ — JE P o
in carrier aircraft @ 1

OCHOBHbIE TEXHNHYECKWE XAPAKTEPVCTIIKA

SuU-27 BASIC SPECIFICATIONS CAMOJIETA CY-27

Wing span, m 14,7 Pa3max Kpbina, M I
Length, m 21,94 [vHa, M|
Height, m 5,93 Bricota camonera, m |
Maximum takeoff mass, kg 30000-33000 MakcumanbHag B3netHag Macca, Kr |
Maximum fuel weight (in internal tanks), kg 9900-10000 MakcumanbHas macca 3anpansemoro Tonsea
(Bo BHyTPEHHWe Gaku), kr
Maximum velocity, km/h 2500 MakcrmanbHas ckopacTb, Km/Y |
Operational ceiling, m 18500 MpakTuieckwi notonok, M
Operational range, km 3680 MpakTn4eckas [anbHOCTb, KM |
Maximum load, kg 8000 MakcymanbHas Harpyaka, Kr I

YUZHNOYE
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