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Abstract: The main environmental disturbance torques of on-orbit geosynchronous earth orbit (GEO) satellites
are solar pressure torque and gravity gradient torque. The cumulative effect of disturbance torque is the change of
flywheel speed. In order to avoid flywheel saturation, it is necessary to upload the angular momentum by means of
external torque. Since GEO magnetic field is extremely weak, GEO satellites cannot use magnetic torque to upload
angular momentum, and can only unload angular momentum by jet, which will affect the satellite orbit. Therefore, it
is necessary to extend the unloading period as long as possible. In order to meet the angular momentum management
and control requirements of GEO satellites with double symmetric solar arrays, the angular momentum accumulation
model of satellites in inertial space is established and mapped to the satellite system, and then the angular momentum
change law in the system is obtained. With the telemetry data of flywheel on-orbit speed, the characteristic
parameters of environmental disturbance torque are identified accurately, and the real and reliable disturbance model
is obtained. According to the principle of the longest angular momentum unloading period, the angular momentum
management and control strategy is formulated based on the on-orbit environment disturbance model, and the next
angular momentum unloading time is accurately estimated. The on-orbit data processing and analysis show that the
proposed angular momentum management and control strategy can effectively double the angular momentum
unloading period of the flywheel, effectively improve the on-orbit application efficiency of GEO satellites, and has

practical engineering significance.
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Fig.1 Schematic diagram of solar pressure effects
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Tab.l Analysis summary of GEO orbit environment

disturbance torques (relative to the zero attitude of

the orbit system)
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Fig.2 Angular momentum change of the on-orbit satellite
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Fig.5 Comparison diagram of the angular momentum simulation model and the actual on-orbit angular momentum
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Tab.2 Statistics of unloading periods before and after angular momentum management and control under different

flywheel combinations
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Fig.6 Simulation curves of flywheel speed changes under different flywheel combinations before angular momentum

management and control
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