98 HEE e

o|FREANZYE LT AAAE FAAA

A Conceptual Design of the Dual-Mode Propulsion System
for a Geosynchronous Communication Satellite

Eung-Sik Park* - Jeong-Soo Kim* - Kun-Ho Yang* - Joong Pyo Kim*

ABSTRACT

A conceptual design of propulsion system for a geosynchronous communication satellite with 12 years
design life is presented in this paper. Propellant mass budget for the design life is calculated using total
velocity increment (4V) flowed-down from mission requirement analysis. Sizes of the fuel and oxidizer
tank are derived based on the calculated propellant mass budget, and mass of the pressurant as well as the
size and pressure of pressurant tank are calculated too. Thruster positioning, number of rocket engines, and
position of tank are determined through trade-off study with Structure & Mechanical Subsystem. Propulsion

system configuration and its schematics are presented finally.
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Table 2. 2005SAT Propellant Budget

2005SAT
Pr n m

Maneuver Life - Mission 10 Years , (Design 12 Years)

Fual : Hydrazine Loading Uncertainty = 0.5% of nominal propellant mass
Oxidizer : MON Residual Fuel & Ox = 3% of nominal propellant mass
LAE : LEROS 1B Muixture Rato=0.85 , Isp=318 . Thrust=645N
REA : MR-103G 1sp=215
REA : LEROS 20 Mixture Ratio=1 65 . Isp=297 , Thrust=22N
EHT : MR-501B Propellant : Hycdrazine , 1sp=298
M_0=2000 kg
>Propellant Mass (kg)
Deta V | Hydrazine Oxidizer lap
Earth Acquisition 0.31
Pre~LAE Attitude Contro! 0.23
Attitude Slews 0.86
Ultage Bum 3.72 0.96 1.59 297
Aoogee Bums 16545 44410 377.49 318
AC During Apogee Bum 1483 2.25 gl 297
Station Acquisition 27.2 14.97 215
In~Orbit Test 7.8 4.28 215
Station Reposition 5.7 3.10 215
North/South Stationkeeping 565.26 201.51 298
North/South SK Roll/Y aw Control 10.258 6.28 156.8
North/South SK Pitch Control 4.75
East/West Station Keeping 37.79 17.55 203
East/West SK Yaw/Pitch Control
East/West SK Roli Control 270 993
Momentum Unloading 10.40 183
|Retiraroent 5.45 233 215
norminal propellant mass 716.56 382.79
Unusable Residuals (3% 21.50 11.48
Loading Uncetamnty (0.5% 3.58 1.91
Total 741.64 396.18
Total Propeliant Mass : 1137.83 kg I
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Fig. 9 Schematics of 2005SAT Propulsion System
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