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AN APPROACH FOR SURMOUNTING “HYPERSONIC BARRIER”*

YU Hongru! LI Bin CHEN Hong

Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100080, China

Abstract Under the condition of hypersonic flight, the temperature of the air flow entering the combustion
chamber of ramjet is very high. A large fraction of the available reactive heat of air and fuel of such high
temperature will be transferred to dissociation energy of the products. When the burnt gases run over the
exhaust nozzle with limited length, the dissociation energy can not be released fully. As a result, the thrust of
ramjet drops and can not meet the needs of propulsion requirement for hypersonic flight. This effect is termed
“hypersonic barrier”. For surmounting the“hypersonic barrier”, some tentative ideas are proposed. Under the
condition of preserving the breathing and burning modes of existent ramjet, the catalysis is utilized to promote
the recombination of dissociation compositions during expansion in nozzle. Thus the thrust of the ramjet may
be increased to the extent that the requirements of hypersonic propulsion can be met.

Keywords air-breathing propulsion, hypersonic flow, dissociation, recombination, catalysis
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