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Sun-synchronous Freezing Regression Orbit Maintenance
Strategy for Lift Spacecraft
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Abstract In view of the advantages of earth observation and high maneuwverability of ultra-low orbit lifi-
type spacecraft, a sun-synchronous freezing regression orbit with perigee in near space is designed, and the
orbit maintenance strategy combining aeroassisted with engine thrust is studied. The strategy divides the or-
bit maintenance process into three phases; The first phase is from apogee to the atmosphere , without exerting
control; The second phase of flight in the atmosphere, by controlling the angle of attack and tilt angle to
adjust the aerodynamic force of the spacecraft and slightly changing the ascension of ascending node; In the
third phase , the orbit parameters are adjusted by using the orbit controlled engine after the jump from the at-
mosphere to the apogee, and the orbit parameters remain unchanged when spacecraft returns to the apogee
except the ascension of ascending node. With the minimum of fuel consumption as the performance index
the orbit maintenance strategy is simulated and verified , and the results show that 14.7 days of the sun-syn-
chronous freezing regression orbit can be maintained.
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