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%* Real non-spherical granular materials OL.: 541467-023-41327-1
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X Drag force dictates particle dynamics
A spectrum of methods for modelling the particle drag force:

¢ Direct Numerical Simulation (DNS) (fully resolved)
¢ Lattice Boltzmann Methods (LBM)

¢ Immersed Boundary Methods (IBM)

¢ CFD-DEM two-way coupling

Accuracy

¢ Empirical Drag Models & CFD-DEM one-way coupling
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X Finding accurate drag force model for simulating irregular particles in DEM-CFD
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Spherical Drag Model
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Particle Shape Characterisation
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X Bounding Box X 3D Particle Size Descriptors
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Empirical Drag Models vs. CFD
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Regular Non-Spherical Particles: Ellipsoids
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Comparison of the values of the drag coefficient obtained
through CFD with the results of the empirical drag models
versus the Reynolds number for compact, flat, and
elongated particle
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Particle Shape in DEM

** One approach to introduce shape in DEM:

. A
Multi-Sphe LA o4 A s
?\\\ g A ® o o [ ] o o
g 16 x
% .
g > ¢
A 1s ) . LA (
C i . 1.4
%* Choosing the Number of Spherical Fragments 1 10 100
e N : : : : . 55 L A A A
+* Different particle morphologies at different orientations L a
2 s
A Maximum Drag Coefficient < £
S 35 ‘
g
® Median Drag Coefficient | —m— R 5 A
L 4 &
1.5 %
4 Minimum Drag Coefficient = A— 1
Number of Spheres

11 Sadaf. Maramizonouz@newcastle.ac.uk



Newcastle

Acknowledgements University
o 2=/ Newcastle
i=el University EPSRC c OCULAR
v ParaSolS
Dr Sadegh Nadimi Particulate Solids Simulations

More Information

S. Maramizonouz, S. Nadimi, Drag Force Acting on Ellipsoidal Particles with Different Shape Characteristics, Powder Technology , 2022.

S. Maramizonouz, S. Nadimi, Are Drag Models Adequate? A comprehensive analysis of drag modelling for regular and irregular
particles, Powders, 2025.

S. Maramizonouz, S. Nadimi, et al. CFD-DEM Modelling of Particle Entrainment in Wheel-Rail Interface: A Parametric Study on
Particle Characteristics, Railway Engineering Science, 2025.

12 Sadaf. Maramizonouz@newcastle.ac.uk



Thank You for Your Attention

A /f
")_ - a
Sadaf.Maramizonouz@newcastle.ac.uk



	presentation
	Slide 0: Choosing the Most Appropriate Drag Model for CFD-DEM Simulations
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13: Thank You for Your Attention 



   C D = f ( R e =    𝜌 f U d   𝜇 f )


   F D =  1 2  𝜌 f  C D A  |   𝑼 p −  𝑼 f |  (   𝑼 p −  𝑼 f )


   C D   = f  (  R e =    𝜌 f U d   𝜇 f   ,   p a r t i c l e   s h a p e )


   F D = f  (   𝜌 f     ,   𝑼 f , A , 𝑼 p )
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