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When two species A and B are introduced through different parts of the bounding surface into
a region of turbulent Aow, molecules of A and B are brought together by the combined actions of
the turbulent velocity field and molecular diffusion. A Lagrangian stochastic model is developed
to simulate the relative motion of pairs of fluid elements and random motions of the molecules.
The model is used to estimate the cross-correlation between fluctuating concentrations of A and
B at a point in non-premixed homogeneous turbulence with a second-order chemical reaction. The
correlation physically shows the effect of turbulent and molecular mixing on the mean chemical
reaction rate and it was expressed as the segregation parameter @, It is found that a increases from
near —1 to zero with the time (or distance) from the moment or location of retease of two species
in high Reynolds number flow. Further, the model is generalized to account for several effects on
the segregation parameter e. This leads to a eventually decreasing, depending on relative time
scales for turbulent mixing and for chemical reaction (e, the Damkdéhler number). The model also
indicates how a number of other parameters such as the turbulent scales, the Schmidt number, the
ratio of initial concentrations of two reactants and the mean shear affect the segregation
parameter . To confirm these results by experiments, the concentration statistics are measured
in both non-reacting and reacting grid-generated turbulence by means of laser-induced fluores-
cence, Mie-scattering and electrode-conductivity techniques, The results show that the predic-
tions well explain both the present measurements of the concentration statistics and the measure-
ments of ¢ in previously published works.
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