Abstract

Whenever handling a mixture of particles with different properties, particles tend to
segregate from each other during filling and withdrawal from vessels. In the present
study, the segregation mechanisms are investigated in filling a hopper with binary-
sized mixture of particles.

The discrete element method (DEM) is used for generation of segregation patterns
during heap formation. Segregation profiles simulated by DEM are confirmed to be
similar to ones obtained in experiments as well as calculated by the screening layer
model. Thus, DEM models can be applied for generation of data to be used in the
analysis of segregation mechanism in industrial apparatus.

The effects of particle mixture properties, process parameters, material properties
and hopper geometry are investigated on the extent of segregation using the screening
layer model. The segregation zones are found to be narrow for low initial mixing ratio
and mixture feed rate, for longer heap flow length with higher penetration rate.

The detailed comparison of segregation patterns are made by changing operational
conditions, particle properties and vessel dimensions in two and three dimensions. The
operational conditions under consideration are the initial mixing ratio, mixture feed
rate and heap flow length.

The results of the present analysis are intended to be used for understanding the

segregation mechanism in filling hoppers utilized in various industries.
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