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Nonlinear analysis of large eddy simulated supersonic
two- phase mixing layer
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(College of Aerospace and Material-Engineering,
National University of Defense. T echnology, Changsha 410073, China)

Abstract: The, tworphase com pressible-mixing-layer with droplets was calculated by
large eddy simulation (LES) for studying-the mixing law of supersonic two phase flow. To
get the subgrid\ LES equations, ‘\the compressible N-S equations of gaseous phase were fil-
tered by two dimensional box-filter function. The droplets phase was simulated by track
model, and the evaporation equations of single droplet model were employed to simulate the
evaporating eourse. ‘The phase space for the time series of mixing layer pressure was recon-
structed by determining the embedding dimension and time delay of the phase space recon-
struction, with the method of false neighbors and mutual information. T he characteristic of
eddy and droplets evaporation in mixing layer were analyzed, and moreover, the nonlinear
characteristic of mixing layer instability was discussed. T he results show that the different

development stages of mixing layer is closely related with its nonlinear eigenvalue.
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Fig.3 Y, mass fraction of the mixing layer

(a) Vorticity of gas phase with droplets evaporation

Fig. 4 Flow field development in the course of droplets evaporation
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Fig. 9 Maximum Lyapunov exponent of mixing layer
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Fig. 10 Correlation dimension of mixing layer
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