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Abstract: According to the fractal characteristics appearing in non-uniform granular system,
we found the fractal model to study the effective thermal conductivity in the mixed system.
Considering the quasi-equilibrium, we bring forward the fractal velocity probability
distribution function. The equipartition of energy is employed to the non-uniform granular
system, and the granular temperature is derived. We investigate the thermal conductivity in
granular flow due to the movement of the particles, namely the heat transfer induced by the
streaming mode only. The thermal conductivity in the mixed system changes with the fractal
parameters such as the solid fraction v, structural character parameter n, and fractal
dimension D of size distribution. These parameters depict the characteristics of the thermal
conductivity in the actual complex granular system. Comparing our conclusion with the
correlative experimental data and the theoretical conclusion of binary mixture of granular
materials, the results can qualitatively confirm the generality of our prediction on the
granular system.

PACS: 44.10.+i, 61.43_Hv

Key words: fractal granular, non-uniform granular flow, velocity distribution
function, effective thermal conductivity

Closel

[Full text: PDF]




