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B PywiiHi ycTaHOBKM Ha «3efleHOMY» MOHOMAJMBI NpU3HaYeHi
L7151 CTBOPEHHS iMNYJIbCiB TAMM 3 METOO 30iNbLUEHHSA TEPMiHY
cny»6y KoCMiYHUX anapartis.

PywinHa ycTtaHoBKa Ta ii cknafoBi mponwnu Becb obcsar
aBTOHOMHUX BMNPOOYBaHb:

* KNiMaTU4Hi BUNPOOYBaHHS;

+ BMNPOOYBaHHA Ha CTINKICTb O MeXaHiYHUX HaBaHTaXeHb;
+ BOTHEBIi BUNPOOYBAHHS.

ExcnnyaTtauito pywinHoi yctaHoBKM byfe peanizoBaHo Ans
micii cynyTHmka CubeSat GS-1.

m Green monopropellant propulsion system is intended for
generation of thrust impulse bits with purpose to increase
spacecraft lifetime.

Propulsion system and its components have passed whole
scope of autonomous tests:

« climatic tests;

« mechanical tests;

« firing tests.

The propulsion system will be installed on the CubeSat GS-1

satellite.

OCHOBHI TEXHIHYHI XAPAKTEPVCTVKIA BASIC SPECIFICATIONS
Poboue Tino - Ha ocHosi HAN Working medium - HAN based
a3 HapgayBy — i300yTaH Pressurant - isobutane
CymapHun imnynbc tarm, KH-c 0,32 Total thrust impulse, kN-s

not less than

CymapHui iMnynbC TArK 3a ogHe BKoYeHHs, H-c 1,0 Total thrust impulse in one work cycle, N:s
He MeHLle
Maca moHonanuea, Kr 0,15 Monopropellant mass, kg

not less than

CymapHe eHeprocrnoXrBaHHsA Total power consumption

13,0
3a ofjHe BKJlloUeHHs, BT-y Hemetillle for single actuation, W-h
Tara gBuryHa, H 0,153 Thrust, N
not less than
TepMiH aKTMBHOIO iCHYBaHHA, POKIB 1,0 Active existence period, year
He MeHLle
max
Maca, Kr 1,1 Mass, kg
He Ginblue
FabapuTHi po3mipu, MM 100x100x135 Overall dimensions, mm

PEAKTVIBHI PYLUIVHI YCTAHOBKW MANQI TAT




B [a30peaKkTUBHI PYLWIiNHI YCTAaHOBKM MNpPW3HAYeHo AnA
raciHHs MoYyaTKoBMX 30ypeHb KOCMiYHUX anapaTiB nicna
BiJOKpPEM/IEHHA Bif pakeTu, IX NPOCTOPOBOI OpieHTaLl,
KopuryBaHHsA opbiTh Ta 3aKpy4yeHHA HaBKosio Oyab-AKoi
oci KA.

B Gas-jet propulsion systems are designed to damp
spacecraft initial post-separation disturbances and to
provide attitude control, orbit correction, and spin about
any spacecraft axis.

OCHOBHI TEXHIHYHI XAPAKTEPUNCTUKIA

Pob6oue Tino - noBiTps, a3oT, aproH

MaKcrManbHWIA TUCK ra3y
B 6anoHax 3a 20°C, Mla

HomiHanbHWI TUCK rasy
nepeg asuryHamu, MlMa

CymapHunm imnynbc Taru, H-c

HomiHanbHa TAra geuryHis, H

BigxuneHHA TAru Big HOMiHaNbHOroO
3HauYeHHA B YCiX yMoBax ekcryaTauii, %, He 6inbLue

MToMMI iMNyNbC TAMW ABUTYHIB
Ha noBiTpi 3a 20°C, m/c
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BASIC SPECIFICATIONS

Working medium - air, nitrogen, argon

Maximum bottle pressure
at 20°C, MPa

Nominal gas pressure
upstream engines, MPa

Total thrust impulse, N-s

Nominal engine thrust, N

Thrust deviation from nominal in all operating
environments, %, no more than

Specificimpulse in 20 °C air, m/s
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OCHOBHI TEXHIHHI XAPAKTEPUCTIIKIN

CymapHun imnynbc Taru, H-c (Kre-c):
y rapsYoMy pexumi
Y XONOLHOMY peXuMi

TAra ogHOro ABMUryHa y rapAavyomy i XonogHomy
pexumax, H (rc)

BigxuneHHA TArn gBMryHa Big HOMiHaIbHOIO
3HayeHHs, %:

y rapsa4yomy pexumi
Y XOJIOQHOMY PEXMMI

KinbKicTb yBiMKHeHb APY npotarom CAl

I KinbKicTb ABUrYyHIB, WT
TpmBanicTb 0AHOro YBIMKHEHHSA ABUTYHA, MUH

I MuTomMum imnynbce TArM gBUryHa, M/c (c):
y rapAavyomy pexumi

Y XONIOLHOMY PeXUMi

Hanpyra >KMBMeHHA NOCTINHUM eNIeKTPUYHIM
cTpymom, B

MakcnmanbHe eHeprocnoxmsaHHA APY
3a HOMiHaNbHOI HaNpPyru »nBneHHaA 28 B, BT

Maca APY (cyxa), Kr

PEAKTVIBHI PYLUINHI YCTAHOBKW MANQI TAT

B AMiayHi pyLWiiHi yCTaHOBKM NPU3HaYeHOo AnA raciHHA

MoYyaTKoBMX 30ypeHb  KOCMIYHMX amapaTiB  micns
BiAOKPEM/IeHHA Bif pakeTu, iX NMPOCTOPOBOI Opi€HTaLl,
KopuryBaHHs opbiti KA.

Yci kBanidikauiHi BMNPOOYBaHHA amiauHMX PYLLIAHMX
YCTaHOBOK, LLIO BXOAATb A0 CKnagy cynyTHuka MicroSat-M,
6yn0 BUKOHAHO 3 NO3UTUBHMMUK pe3ynbTaTamu. [lo cknagy
KBanidikaLinH1x BUNpoOyBaHb yBinwu:

+ KnimaTnyHi BUNPOOYyBaHHS;

« BUNPOOYBaHHA Ha CTIMKICTb 1O MEXaHIYHNX HaBaHTa)eHb;
+ BOrHeBi BUNPOOYBaHHS;

+ BOrHeBi BUNpobyBaHHA Ha pecypc.

B Ammonia propulsion systems are designed to damp

spacecraft initial post-separation disturbances and to
provide spacecraft attitude control and orbit correction.

All qualification testing of ammonia propulsion systems,
installed on the MicroSat-M satellite, was successfully

completed. The qualification tests included:
. climatic tests;

- mechanical tests;

« firing tests;

- firing endurance tests.
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BASIC SPECIFICATIONS
Total thrust pulse, N-s (kgf-s):
in hot mode

in cold mode

One engine thrust in hot and cold modes, N (gf)

Thrust deviation from nominal value, %:

in hot mode
in cold mode

Number of APS firings during ALT

Number of engines, pcs |
Duration of one firing, min

Specific impulse of engine thrust, m/s (s): |

in hot mode

in cold mode
Direct-current power voltage, V

Maximum power consumption of APS at nominal
power voltage of 28 V, W

APS mass (dry), kg




ENEKTPOPEA
YCTAHOBKWM HA BA3I XOJT1IBCb
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W EnekTpopeakTVBHi  pyLWIiiHi ycTaHOBKM Ha 6a3i m Hall-engine-based electric jet propulsion systems are
XONNiBCbKMX LBUTyHIB npu3HayeHo ans designed for spacecraft stabilization, orbit correction
3abe3neyeHHs cTabinisauii, KopuryBaHHA opo6iTH 1 and orbital transfer.

opbiTanbHmx nepenboTis KA.

OCHOBHI TEXHIHYHI XAPAKTEPUCTIVIKIN BASIC SPECIFICATIONS
Po6oue Tino - KceHoH Working medium - xenon
MakcrManbHU TUCK rasy Maximum bottle pressure
B 6anoHax 3a 50°C, MlMa 12 at 50°C, MPa
CymapHuii imnynbe Tarum, KH-c 50 - 1000 Total thrust impulse, kN-s
HomiHanbHa TAra aBuryHis Xonna, mH 1-66 Nominal thrust of Hall engines, mN
BioxuneHHa TArv Big HOMiHaNbHOrO 3HAUYEeHHS = Thrust deviation from nominal in all
B YCiX yMOBax ekcryarauii, % operating environments, %
MTOoMUIA iIMAYNbC TAM LBUTYHIB Specific impulse of Hall engines
Xonna B 6e3nepepBHOMY peXxumi 2200 -22000 in continuous running mode
po60TU 38 HOMiHaNIBHUX YMOB, M/C in nominal environment, m/s
CniBBigHOWEHHA NOTY>KHOCTI 1 TArM ABUryHiB, BT/mH 16-20 Engine power-to-thrust ratio, W/mN
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B PP MT PH «Linknon—4»
Taroto 30 H

Cyclone-4 LV
30-NEWTON
THRUSTER

PiovHHI peakTunBHi aBuryHu manoi taru (PPO MT) Ha camo3aiMMCTX
KOMMOHeHTax nasnvBa Npu3Ha4yeHo ANA CTBOPEHHA TATOBUX 3yCWUib
nig Yac BUTIKAHHA NPOAYKTIB 3ropAHHA KOMMOHEHTIB nanuBa yepes
Haf3ByKOBe COMJIO.

Yci kBanidikauiiHi BUNpoOyBaHHA ABUIYHIB Oyno npoBeAeHo 3
Nno3uTMBHUMKU  pe3ynbTatamu. [o  cknagy  kBanidikauinHmx
BMNPOOYBaHb YBiNwWIN:

+ KNiMaTWyHi BUNPOOYBaHHS;

+ BMNPOOYBaHHA Ha CTINKICTb 4O MEXaHiYHVX HAaBaHTaXKeHb;

+ BOTHeBi BUMPOOYBaHHS;

+ BOTHeBi BUNPoOyBaHHA Ha pecypc.

PeaktnsHi aBuryHu taroto 30 H BuKopucToByBanu Afna opieHTaLii Ta
pyxy KA npotarom yciei micii «<Okean-O». [1uryHu taroto 100 Ta 30 H
BUKOPWCTOBYBaNnM ANA KepyBaHHA OpieHTauUi€lo Ta cTabinisauieto
BepxHix cTyneHiB PH «LMKNoH-3», KiNbKiCTb yCMiWHMX MNYCKiB AKOI
6inblwe 100. Hosi gBuryHu taroto 30 H 3 6inbll HU3bKUM 3HAUYEHHAM
BXiJHOTO TUCKY Oyfme BMKOPUCTAHO ANA BepxHix cTyneHis PH

Hypergolic liquid-propellant jet engines are designed to generate
thrust by propellant exhaust through a supersonic nozzle.

All engine qualification tests were successfully completed. The
qualification tests included:

« climatic tests;

« mechanical tests;

« firing tests;

- firing endurance tests.

30N thrust producing jet engines have been used for spacecraft
orientation and orbiting over a period of the Ocean-O mission. T00N
and 30N thrust producing engines have been used for attitude and
stabilization control of the Cyclone-3 Upper Stage, with more than 100
successful launches. New 30N thrust producing engines with lower
inlet pressure will be installed on Cyclone-4 and Cyclone-4M upper
stages.

PPO MT PH «LnknoH-3» . PPO MT PH «LinknoH-3» . PPO MT KA «OkeaH-0»
Taroto 30 H Taroo 100 H Tarowo 30 H

Cyclone-3 LV Cyclone-3 LV Ocean-0 SC
30-NEWTON 100-NEWTON 30-NEWTON
THRUSTER THRUSTER THRUSTER

PEAKTVIBHI PYLUINHI YCTAHOBKW MANQI TAT
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Vigat AX MANVBA

OCHOBHI TEXHIYHI XAPAKTEPVCTVIKI BASIC SPECIFICATIONS
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KomnoHeHT\ nanmea: Propellants:
a30THUI TETPOKCY -
OKMCHIoBay «O» : pokcia - oxidizer
nitrogen tetroxide
HeCMMETPUYHU UMETUATIAPasnH
nanbHe «M» P . A AP . - fuel
unsymmetrical dimethylhydrazine
HomiHanbHa Tsira, H 100 30 30 30 Nominal thrust, N

Specificimpulse

in continuous running mode
at nominal propellant

inlet pressure, m/s

MuTomMui imnynbce TAMM ABUryHa
B 6e3nepepBHOMY peXUMi
PEPBHOMY P 2600 2000
po60TK 32 HOMIHAaNbHOIO TUCKY
KOMIMOHEHTIB NasivBa Ha BXoAi, M/c

Tuck y kamepi, MMa 0,7 0,1 Chamber pressure, MPa
«O»-0,53
HoMmiHanbHMNI TUCK KOMMOHEHTIB 135 «0»-0,53 Nominal propellant inlet
nanvea Ha sxogi, Mla «»-0,25 pressure, MPa
«F»-0,25
HomiHanbHe 3HauyeHHA chiBBigHO- ) . )
1,6 13 1,6 1,85 Nominal mixture ratio

LUEHHA KOMMOHEHTIB MananBa

lapaHTOBaHa KiNbKiCTb YBIMKHEHb 1300 50000 30000  Guaranteed number of ignitions
CymapHa TprBanicTb pobotu, 200 3600 5600 Total running time, s
TpuBanicTb OAHOTO YBIMKHEHHS, C 0,21-165 0,21-600 0,21~ 2000 Duration of single ignition, s
Hanpyra »kuBneHHs, B 28 Supply voltage, V
Maca, Kr 1,45 1,3 1,16 Mass, kg

LOW —THRUST PROPULSION SYSTEMS YUZHNOYE

design office




WWW.YUZHNOYE.COM
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