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Abstract: Considering constraints of propulsion system and tracking& telecommunication, trajec-
tory design problem of launch vehicle with twice-burn last stage and constrained coasting time is
put forward. Based on line-gravity field, by introducing switching condition with coasting time
constraint, the trajectory optimization is transferred into iterative solving of two-point boundary
value problems and integration of motion equations. Two design examples are simulated, which
verifies the validity and veracity of this method. Meanwhile, the influence of different coast arc
prediction methods during iterative solving on trajectory design is studied, which shows that
higher prediction accuracy can lead to better design results. The method provides a new idea for
trajectory design, and can substitute the current design method during phase of general scheme
reasoning or preliminary design, in order to greatly promote the efficiency of trajectory design and
optimize launch vehicle scheme.
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Fig. 1 Flight process of last stage
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Fig. 2 Design process of vacuum trajectory with

coasting time constraint
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Tab. 1 Results of several trajectory prediction methods
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Tab. 2 Input of trajectory design in vacuum flight
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Tab.3 Results of different trajectory design methods
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Fig. 3 Geocentric distance of last stage flight
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Fig. 4 Velocity of last stage flight
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Fig. 5 Pitch program angle of last stage flight
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Tab. 4 Input of trajectory design in vacuum flight

for three-stage launch vehicle
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Tab. 5 Results of different trajectory design methods for

three-stage launch vehicle
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Fig. 6 Geocentric distance of second and third stage flight
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Fig. 7 Velocity of second and third stage flight
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