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Trajectories Analyse for Hypersonic Vehicle with Scramjet
Based on Perturbation Atmosphere Model

L1 Jian, HOU Zhong-xi, LIU Xin-jian, ZHOU Bo-zhao
{College of Aerospace and Material Engineering, Narional Univ. of Defense Technology, Changgha 410073, China)

Abstract: Hypersonic vehicle with scramjet is a new kind of vehicle with bright future. With a study of its standard trajectories in
half velocity coordinate system, the fly velocity and design parameters were found to be the main factors to influence its skipping
trajectories. The trajectory simulstions in perturbation and standard atmosphere models showed that change of atmosphere parameters
could influence the height, maximal load, maximal heat and total heat of trajectories. These factors should be considered while studying
the vehicle design pammeters, structure parameters, heat shield system and guide navigate and control (GN&C) system.
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Fig.1 Skipping trajectories
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Tab.t Change of Vehicle' parameters and Power-on time
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S 1.8LDO LD0 0.6L00

.18 62.95 106.37
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Tab.2 Lowest Points’ parameters and all power-on time of different atmosphere model
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RS, 260.5 18952.2 3389.4 52.23
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Tab.3 Max load parameters of different atmosphere model
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Tab.4  §pn and Q,.u parameters of different atmosphere model
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EASR 15.28 6523.65 3306.4 2291.2
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