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Abstract; To study the rapid penetration trajectory optimization of the hypersonic gliding aircraft considering
multiple constrains, a multi-phase optimization strategy was put forward based on hp adaptive pseudo-spectral
method (hpAPM ). The kinelic model of the hypersonic gliding aircrafi was built up, and the relationship
between the lift coefficient and drag coefficient was fitted by using cubic spline interpolation. The models of
no-fly zone and waypoint were found considering the consirains of dynamic press, overload and heat flux. The
principle of the hpAPM was expounded, then an idea was proposed, which taking the waypoints as the segment
points of the trajectory. Simulation was made to the rapid penetration optimization trajectory of the hypersonic
gliding aircraft with the objective of minimizing the arrival time. The results of the simulation indicated that the

optimized trajectory using the multi-phase method can satisfy all of the constrains and meet the demand of

rapid penetration.
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Fig.1 Coordinate systems of aircrafi flight
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Table 1 Initial conditions of the simulation
mAe 8/(°) $/(°) F8/(°)
MahE E 110 N15
kA1 E 180 N 60
EERK1 W 160 N45 5
FHEX2 W 120 NS5 5
fpsE 2 W 140 N 50
BiriE W85 N45
hy =120 km, V; =7.8 km/s,y, = - 1. 5% .4, =89°
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Table 2 Constrains of the simulation
e min max
¢/Pa 0 3x10*
n 0 4.5
0/(kW - m~?) 0 200
0
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Fig.7 The 3-dimensional trajectory of the aircraft
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