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摘要摘要摘要摘要 再入航天器解体产生的空间碎片在高速气体加热作用下发生烧蚀,残存碎片对地面造成很大威胁。开发空间碎片再入烧蚀预测与地面安全评

估软件系统(DRAPS),建立碎片三自由度(3DOF)弹道模型,在连续流、自由分子流和过渡区流分别采用牛顿流模型、无碰撞分子动理论和桥函数

方法进行碎片气动力/气动热预测,利用零维或一维热传导模型模拟材料烧蚀过程,在高度准则基础上建立考虑烧蚀效应的多种解体模型,形成航天

器/碎片再入烧蚀预测与仿真分析界面化软件。研究结果表明:软件预测能力和预测结果与国外类似软件基本相同,该软件能用于更多复杂的碎片外

形,并提供更具物理意义的解体模型。
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Abstract： Debris generated by spacecraft breakup enters the atmosphere with ablation due to hypersonic 

aerodynamic heating. The survived fragments would pose great risks to the ground and people. This study aims at 

developing a debris reentry and ablation prediction system (DRAPS) for rapid prediction of spacecraft and debris reentry 

and ablation. A three degree of freedom (3DOF) ballistic model is used for predicting the spacecraft and debris 

trajectories. The Newtonian flow theory, collisionless molecular kinetic theory and bridging method are adopted 

respectively for aerodynamic and aerothermodynamic prediction in the hypersonic continuum flow region, the free 

molecular flow region and the transitional flow region. A zero or one dimensional heat conduction model is established 

for ablation analysis, and several breakup models are built concerning the ablation effect. The capability and accuracy of 

the current software are similar to other existing debris reentry prediction tools. However, the present tool integrates 

more physical breakup models and can be used for debris with more complex shapes. 
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