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Analysis on Triaxial Velocity induced by Wheel Off-loading

of Geostationary Satellite
Young-Woong Park*, Keun-Joo Park**, Dae-Kwan Kim**, Koon-Ho Yang****

Abstract

In this study, triaxial velocity is analyzed for COMS(Communication, Ocean and Meteorological
Satellite) configuration, which is generated when thrusters are used to dump wheel momentum.
Since COMS is designed to periodically change the thruster set in order to uniformly decrease
the performance of thrusters, triaxial velocity would be different during the change of thruster
set. So, the triaxial velocity generated due to the change of thruster set is optimized.
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(unit: mis) {oft-toading thruster sequence : first - second) = (1-3, 1-2, 3:2)
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Thruster Set BOL MOL EOL
=A THR13 | THR12 | THR23 | THR13 | THR12 | THR23 | THRi3 | THR12 | THR23

First Orbit | DV_X (m/s) | -8.11E-4| 1.43E-3 [-1.24E-3]-9.00E-4} 1.50E-3 {-1.38E-3]-1.01E-3 1.79E-3 | -1.55E-3)]
{116.2 degFE) | DVY {m/s) | -1.176-2(-1.226-2| -1 16E-2{ ~1.31E-2}~1.33E-2] -1.256-2) -1.516-2) ~1.48E-2| -1 41E-2|
DV_Z {m/s) | -9.72E-4] 4.31E~4 | 2.30E-3{-1.1BE-3] 3.76E-4 § 2.48E-3 | -1 44E~3| B.11E~4 | 2.69E-3
Second Orbit | DV.X (m/s) | -8.82E-4| 1.52E-3 | -0.57F-4]-9.79E-4| 1.69E-3 | -1.066~3]-1.106-3) 1,90-3 | -1.18E-3]
{128.2 degE) | DV.Y (m/s) | ~1.14E-2[-1.15E-2| —1.27E-2| -1.27E-21-1.31E~2{ -1.38£-2] -1.436-2) —1 51E-2| 1 52E-2f
DV_Z (m/s) | -8.34E-4| 2.82E-4 | 2.47E-3]-1.02E-3! 219E-4 | 2.63£-3 | -1.26E-3| 1.36E-4 | 2.85E-3
Third Orbit | DV_X (m/s) | -7.98E-4| 1.43E-3 | -1.27E-3]-8.82E~4{ 1.59E~3 |-1.416-3]-9.89E-4| 1.79E-3 | -1.58E-3
{138 degE) | DVLY {my/s) | -1.18E-2 -1 .24E-2| 1 16E-2]-1.34E-2] ~1.35E-2| 1. 27E-2{ -1 65E-2| ~1.50E-2) ~1 . 44E-2
DV_7Z (m/s) | -9.79E-4| 4.51E-4 | 2.30E-3]-1.19F-3] 3.97F—4 | 2.46E-3 | -1.456-3| 3.326~4 | 2.67E-3
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Thiuster Set BOL
=8 [ mwia] TRz | THRes | Tomia [ Thmie [ ThRes | THRIS | THRI2 | THR2S
First Oroit | DV_X (m/s) }~7.98E-4| 1.416-3 [ ~1.20-3] -8 85641 1.57E-3|-1.33E-3]-9.94E~4] 1.76E-3 | -1.49E-3)
{116.2 degt) | DV_Y {m/s) | -1.08E2| 1. 11E-2] 1 .12E-2| 1 2862} ~1.21E-2] -1.26E-2] ~1.426-2| -1 35E2| -1.436-2)
Ov_Z (m/s) | -1.00E-3] 4.13E-4 | 2.28F-3 |1.21E-3] 3.66E-4 | 2.44-3 {14660 3.10E-4 | 2.646-3
Second Orbit | DVX (m/s) |-8.67E-4] 1.50E-3 |-9.16E-4] -0 63E-4] 1.66E-3 |-1.02E-3]~1.08E-3| 1.87E-3 | ~1.14E-3]
(128.2 degE) | DV (mvs) [ 1. 18E-2[ —1.226-2] 1 .20 2| -1 32E-2|~1.30E-2] 1 B1E-2] -1 40E-2] -1 61E-2] 14467
DV.Z (m/s) |-8.476-4] 2.91E-4 | 24263 |-1.04E-3 2. 24F-4 | 2.50E-3 }-1.285-3] 1.34E-4 | 281E-3
Third Orbit | DV_X (m/s) |~7.826-4] 1.416-3 |1.20E-3]-8.68E~4] 1.56E-3 |-1.36E-3{-9.73E-4| 1.76E-3 | ~1.62E-3]
(138 degE) | V.Y (rys) | ~1.11E-2[—1 13E-2| —1.15E-2|-1.27E-2{ 1 24E-2[ 1. 206-2] -1 46E-2[ -1 37E-2| 1. 46E-2
)[-1.016-9] 4.33E-4 | 2.27E-3]-1.21E-3} 3.86E-4 | 24263 |1 47E 3[ 3.31E-4] 26283
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