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FURTHER ANALYSIS OF OPTIMAL MEAN SQUARE ESTIMATION AND
NONLINEAR IEM MODEL "

LiYi Chen Yiliang

( Department of Thermal Science and Enemy Engineering, USTC, Hefed 230027, China)

Abstract In this paper the implication of the Optimal Mean Square Estimation (OMSE) condition on the
mixing model is further discussed. It is proved that the OMSE condition can replace the moment equations as
the constraints facilitating the modding of mixing term, and that an exact expansion of the mixing term can be
deduced by soldy usng OMSE condition, which is provwed consistent with the exact results of Valino et al. in
the long relaxation time limit. The nonlinear TEM (NLIEM) model is deduced as avesult of a general fornmila.
Finally, two basic flow fields are calculated with NLIEM model, the first of which is the binary mixing of an
passive scalar in a homogmeons stationary velocity field and the second is the esolution of passive temperatire
fluctnation in a grid turbulence with a constant mean fransverse tomperature gradient imposed. The results are
compared with those calculated with TEM model based on the DNS and experimental data. Tt is found that in
the first problem the initial rdaxation of the PDF observed in the DNS data is accuratel v predicted with NLIEM
model but very bad with TEM, although both of them predict correctly the final relaxation to Ganssian PDF.
In the second problem, the exponential tails observwxd in the PDF’s of temperature fluctuation are reproduced
more notably with NLIEM than TEM model and the super flathess of the PDF predicted with NLIEM model
redaxes to around 18 which is more close to the experimental value 20 than 15, the value predicted with TEM

model.

Key words probahility density function method, nonlinear TEM maodel, optimal mean square estimation
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