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REASONING ON DEVELOPMENT OF AIR-BREATHING
HYPERSONIC PROPULSION TECHNOLOGY

JIANG Zonglinf
Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China

Abstract In this paper, recent progress in the research of air-breathing hypersonic propulsion technology is
briefly reviewed, key problems arising from Scramjet research are discussed, and possible methods are presented
for enhancing scramjet performances, including hypersonic flow compression with a low total pressure loss, three-
dimensional vortex generation for supersonic mixing, preheated carbon-fuel injection, combustor optimization
for combustion control, reduction of engine wet-area for lowering friction drag, and catalyzation of dissociated
high temperature gases for more heat-release. In consideration of the thermo-efficiency of the constant pressure
cycle, the detonation process with higher thermo-efficiency is suggested to apply to the hypersonic propulsion,
relevant methods on the detonation propulsion are introduced and related problems are discussed. It is necessary
to carry out careful reasoning on the development of hypersonic propulsion, and to explore new concepts and
technologies to drive further hypersonic vehicle researches.

Keywords hypersonic propulsion, Scramjet, supersonic mixing, detonation propulsion, supersonic combustion
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