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Theoretical and experimental investigations on
aero-optical effect at the second stage of the
compressible mixing layer”

Gan Cai-Jun' Li Lang Ma Han-Dong Xiong Hong-Liang

(China Academy of Aerospace Aerodynamics, Beijing 100074, China)

( Received 18 October 2013; revised manuscript received 11 November 2013 )

Abstract

Using dimensional analysis and experimental technique, the aero-optical effect at the second stage of a compressible
mixing layer has been investigated. The theoretical analysis focuses on the relation between two-dimensional large-scale
structure of a mixing layer and its corresponding aero-optical effects. Results show that the time-averaged bore-sight
error (BSE) has nonlinear variability with the convective Mach number (Mc). Moreover, we also present the relation
among time-averaged BSE and turbulent kinetic energy, Reynolds shear stress at the interface between the mixing layer

and free stream. Experimental results from a thin beam light passing through the compressible mixing layer verifly the

theoretical result between time-averaged BSE and Mec.

Keywords: aero-optical effect, compressible mixing layer, convective Mach number, two-dimensional

large-scale structure
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