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Fig. 1. Image of mixing layer: (a) Original image; (b) image after pre-processing.
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Fig. 2. Wave-front variance calculated by generalized link-
ing equation, exponential linking equation and Gaussian

linking equation.
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Fig. 3. Errors of using gaussian linking equation and gener-

alized linking equation to calculate wave-front variance.
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Abstract

In aero optics, the linking equation proposed by Sutton is an important equation which can link the fluid-

mechanic statistical parameters to the statistical optical degradation parameters. However, in the application of

simplified linking equation (SLE) to subsonic flowfields, the weighting function is often ignored. The supersonic

mixing layer flowfield is generated in the supersonic wind tunnel. The nanoparticle-based planar laser scattering

technology is used to obtain the density field of flowfield. The optics errors between supersonic mixing layer

wave-front variances calculated from the SLE and the generalized linking equation are analyzed. The results

indicate the validity of using the SLE to estimate the wave-front variance of supersonic mixing layer flowfield.

Moreover, the SLE with weighting function has better fitting accuracy than the SLE without weighting

function. The weighting function for the application of SLE to the high correlated regions in the supersonic

mixing layer is necessary.
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