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The Sudy o Hyper sonic Turbulent Wake
for Radar Scattering

Yu Ming Niu Jiayu

(Ingtitute d Mechanics, Chinese Academy o Sdience, Beijing 100080)

Absgtract To analyze radar scattering of underdense plasma turbulence of hypersonic reentry wake ,
fluctuation background parametersof turbulence field are needed. A theoreticd methea for calculating the
chemical ron-equilibrium plasma fluctuation intendty is developed. Based or: anelyss of the characteri-
zétion of the hypersonic wake flow , thek € -g turbulent riode! i< adopted to close Reynol ds average equar
tion of wake , in which the chemical component il uctuation 1ntengty is iaken into acoount. The governing
equations are lved by fully 1 nplicit finite- differerice schemes. As an exanple, the turbulent wake flow
fidd of a small blunt cone is computed in which M =21.26 and Rewop =1.33 x 10°. The present
conmputationa  results are inainly asfollows: The digribution and variation of parametersdf flow field in the
centerline and along radid direction are reaonable ; Turbulent fluctuation dfects flow field parameters
remarkably in a rdatively short digance dter trandtion point , but the efects get weaker quickly downr
sream; The method given for cadculating turbulent fluctuation plasma isfeashle.

Key words reentry wake; underdense turbulence; radar scattering; eectron dendty fluctuation ;
turbulent model



