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Non-local properties of scalar flux were analyzed using numerical simulation
and a model of the non-local eddy diffusivity was proposed using turgulence theory to improve the
eddy diffusivity model for scalar transport. Direct numerical simulation of homogeneous isotropic
turbulence with inhomogeneous mean scalar was performed to clarify spatial and temporal non-local
effects of the mean scalar gradient on the turbulent scalar flux. A form of the non-local eddy
diffusivity expressed by two-point velocity correlation was obtained using turbulence statistical
theory and was validated using numerical data.
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