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Extended Abstract 
Granular flows are characterised by the high volume fraction of solid phase. To overcome the necessity of building real 

scale installations required to improve process where particulate transport is involved there is an urgent need of building a 

mathematical models capable to accurately simulate processes involving great number of particles. While simulating granular 

flows, the modelling mutual particle interactions still remains the greatest and most time consuming challenge. Due to 

complexity and great number of interactions, modeling such flows is not a trivial task. Nowadays two main models are 

available hybrid Euler-Lagrange (HEL) [1] and discrete element method (DEM) [2]. In HEL, interactions between solid 

phase are determined on the basis of Kinetic Theory of Granular Flow (KTGF), where probability of collision is determined 

from solid volume fraction in computational cell but time needed to obtain results is relatively short. In DEM, calculating 

every possible particles interactions is computationally expensive as well as time consuming. To overcome the problem of 

long lasting calculations and predicting particle interactions, while keeping required accuracy a fast and robust Reduced 

Model developed based on the algorithms of machine learning. The principle of the idea is to use the large set of particle 

data (before and after collision) and on their basis to build machine learning model capable to predict the new values of ex. 

velocities. 

In such a way created model will be used as a part of HEL approach to substitute forces between particle interactions 

basing on solid volume fraction with forces obtained using DEM. In such a way the precision of DEM model will be 

preserved but results will be obtained much faster. Parallel to creating the Reduced Model the experiment tests were carried 

out. The collected data will serve as the validation set for further analysis. Both experimental and simulation results will be 

compared using computer vision algorithms.  
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