Numerical study of continuous grinding processes
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ABSTRACT

Grinding is an important size reduction process in many industries. According to the literature, there
are still some unanswered questions and gaps in investigating the DEM model for grinding. The main
shortcoming of existing models is that they are not able to simulate the continuous size reduction of
particles in grinding systems. It is also clear that there are still many negative aspects associated with
the present methods which have been developed so far and there is a need for a method which is
aimed to be properly designated to scale-up a grinding process to operate at its optimum operating
conditions. Thus, a small progress in the efficiency of grinding progress will cause an enormous
economic profit to industries. While the batch grinding has been studied extensively, there is little
effort to develop a predictive model of the continuous grinding processes.

In this study, a continuous-grinding ball mill is investigated using the discrete element method
(DEM) based model. Collision energy, collision frequency and residence time of particles obtained
from the DEM simulation are linked with experimental data using population balance model (PBM)
to predict the product size distribution. The model is verified by comparing with the results from
experiments. To properly scale-up and optimize the operating condition, the effects of operation
conditions such as drum inclination, number of lifters, rotating speed, ball loading and ball size are
also studied.
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