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ABSTRACT 

This work reports the influence of drag laws and coupling approach in the numerical 

simulation of solid-gas flow using discrete element method (DEM) with computational fluid 

dynamics (CFD). DEM approach is known as a method to predict granular flow, where the 

interaction between particles and obstacles are the main physical mechanism and are 

modelled with a Lagrange formulation. CFD uses conservation equations to predict the fluid 

flow assuming a continuum media. For gas-solid flows, CFD multiphase models can be used 

to approximate particulate phases, but limitations occur when dense flow is present, those 

limitations can be overtaken coupling DEM with CFD. The coupled CFD-DEM approach 

enables a resolved particle-particle interaction combined with gas to solid and solid to gas 

modelled interactions.  

 

ROCKY DEM and ANSYS Fluent commercial packages are used in this work. For the first 

application case [1], drag laws Schiller Naumann and Gaser are compared in a dilute solid-

gas flow for a waste material classifier with non-spherical particle shapes. The 1-way CFD 

to DEM coupling approach is used due to low particle concentration condition. Results with 

Ganser drag law showed realistic trajectories since the particle orientation into the fluid-flow 

is taken in consideration reducing the terminal velocity. The second application involves 

dense solid-gas flow condition in a fluidized bed case. Simulation results are compared with 

experimental from [2]. The 2-way DEM-CFD coupling approach is used where the 

behaviour of discrete phase in the CFD model is described by the results coming from DEM 

code during the solution process. Pressure drop results until the onset of fluidization agreed 

very well with the Ergun correlation [3]. Under the fluidized condition the time average 

pressure drop values and the average vertical particle velocity had a good agreement with 

experimental data.  
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