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DESIGN OF THREE-DIMENSIONAL SCRAMJET NOZZLE

Lu Xin, Yue Lianjie, Xiao Yabin, Chen Lihong, Zhang Xinyu

(Hypersonic Research Center, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

(Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, CAS, No.15 Beisihuanxi Road, Beijing 100190, China)

Abstract A method for designing three-dimensional scramjet nozzle is presented, which employs streamline

tracing based on flowfield of axisymmetric nozzle with optimum thrust. According to a typical hypersonic flight

condition, an inviscid nozzle with rectangular entrance of S0mmx50mm, length of 560mm and height of exit

147mm is constructed and then the boundary layer correction is applied. Inviscid and viscous flowfields are

computed in the design point by commercial software Fluent6.3 to get thrust and lift of the nozzle. Compared

with a nozzle constructed with straight walls, it is found by inviscid computation that nozzle designed by

streamline tracing obtains an increase of thrust and lift with 2.7% and 69.5% respectively.

Key words Design of three-dimensional nozzle, Streamline tracing, Scramjet



