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ANALYSIS OF ULTRA-LOW FLIGHT TRAJECTORY OF LONGE-RANGE
MISSILES

FAN Jing JIANG Jianzheng WU Chenxi
(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, No.15 Beisihuanxi Road,
Beijing 100190, China)
( Hypersonic Research Center CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract An ultra-low flight trajectory with the maximum altitude of about 100km is investigated, together
with effects of rarefied gas along it on long-range missiles. It is shown that under the same pay load and range,
the power requirements of the ultra-low trajectory and classic minimum energy trajectory are close. For a axial
symmetric configuration with the nose radius of 5cm, its stagnation heat flux along an ultra-low trajectory
arrives at a maximum value of 50Mw/m?around altitude 25km, which is about half of the maximum stagnation
heat flux along a minimum energy trajectory. Aerodynamic heating along an ultra-low trajectory can be solved
using common means such as ablation because it does not require lift. In general, the power and aerodynamic
requirements of ultra-low flight trajectories can be satisfied based on existing technologies, and therefore it is
realistic through it to promote the anti-defense ability of long-range missiles.

Key words long-range missile, ultra-low trajectory, rarefied gas, power, stagnation heat flux, anti-defense
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