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Discrete Element Method Simulation on the Immigration of
Granular Matter in a Vertically Vibrating U-Tube

GUO Yu, FAN Fengxian, BAI Pengbo, LIU Ju
(School of Energy and Power Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

Abstract: Using the discrete element method (DEM), three-dimensional numerical simulations were
performed to investigate the immigration of granular matter in a vertical vibrating U-tube. The
numerical simulation results were compared with the experiment ones and good agreement was found.
On this basis, the effects of friction on the dynamical behavior of granular matter were examined. The
results show that with the presence of friction, the granular immigration occurs, causing a difference
between the granular column heights in the two branches of the U-tube, and the granular immigration is
accompanied by granular convective phenomenon. When the friction coefficient between the particle
and the tube wall is 0, the granular column heights difference fluctuates around 0, and similar granular
convective phenomena appear in the two branches. When the friction coefficient among particles is 0,
the granular column heights difference almost keeps 0 and the granular convective phenomena

disappear. It is also found that the vertical average particle velocities in the two branches of the U-tube
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differ largely when frictions exist. Moreover, there are some consistency in between the vertical average

velocities of particles in the two branches of the U-tube when either the friction coefficient between

particles and the tube wall or the friction coefficient among particles is 0.
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Tab.1 Parameters used in numerical simulations
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Fig.2 Total kinetic energy of the particles as a function of
time before applying vibration
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