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Study of Wake Flowfield and Radar Cross Section
of the Reentry Vehicle

Niu Jiayu Xu Guobin
(Institute of mechanics, Chinese Academy science)
Cao Rongda Ren Aimin
(Ministry of AeroSpace Industry)

Abstract In this paper,plasma wake flow of hypersonic reentry vehicle
and radar scattering characteristics have been studied, The effects of body
configurations and flow field properties on the radar cross section(RCS)
have been analyzed,The flow field is calculated based on quasi-one-dimen-
sional viscous equation proposed by the author,using modified Gill method,
In computation, 8 components air mixture and 14 nonequilibrium chemical
reactions are included, The RCS is calculated by first-order Born approxi-
mation, 5 different small blunt cones at various flow conditions including
13 reentry altitudes from 65 to 34km are comsidered, Various flow field
parameters, axial electron density and RCS of turbulent underdense wake
of reenty vehicles are obtained, Results show that wake transition has a
significant effect on the RCS,The echo wave energy of plasma wake received
by a single station radar is mainly from the incoherent scattering in
underdense region of turbulent wake, For a specific radar wave,the rapid
rise in RCS occurs in a fully developed turbulent wake when environment
Reynolds number exceeds transitional Reynolds number, Different body
shapes and flow field parameters will change the location of wake transi-
tion and eventually the value and distribution of RCS,In addition,change of

initial electron density at the wake neck causes obvious variation of RCS,

Key words plasma wake,radar cross section,reentry vehicle, turbulent

flow,



