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OPTIMAL DESIGN OF 2-D HYPERSONIC INLETS BASED ON ENGINE THUST



Yue Lianjie Zhang Xiaojia Chen Lihong Zhang Xinyu
(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 The optimization method of 2-D hypersonic inlets was developed, using the engine thrust as optimal
objective to integrate two contrary parameters: total pressure recovery and inlet drag. The scramjet engine thrust
was calculated by 1-D flow analysis of the combustion chamber and the nozzle, coupled with a rapid
approximate method of 2D scramjet inlet performance. A series of 2-D hypersonic inlets were optimized at the
design point of H=22800m, Ma,~=6, with different objectives of total pressure recovery and engine thrust
respectively. It was revealed that the inlet total pressure recovery is not the best when the engine thrust is
optimal because the cowl drag should be balanced.

Keywords 2-D hypersonic inlet, optimal design, engine thrust



