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ABSTRACT

The flow at the top surface of the hopper is of particular industrial interest. Previously, the velocity
distribution inside the hopper was predicted using the simple, void and spot models, which are equations for
the particle flow field. However, because these equations cannot predict the velocity distribution at the top
surface, a new equation has been recently proposed. This study employed the discrete element method with
the changed shape of the particles. Based on the results, the shape of the particle had no effect on the
discharge angle and shape of the velocity distribution; however, it greatly affected the size of the velocity
distribution and bed thickness of the flowing particles. Therefore, in the future, it is necessary to modify the
theoretical equation by considering the shape of the particles.
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(b) Representative shapes of multi-sphere model

Fig. 2 The representative shapes of multi-sphere model
and sphere model used in DEM
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Fig. 3 Snapshots taken at the same timestep from
experiments and DEM simulation

200

multi,2mm
160 ) « sphere,2mm

time (sec)

multi,4mm
160 i sphere,4mm

time (sec)

Fig. 4 Discharge angle according to time(Upper:
2mm particle, Lower: 4mm particle)
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Fig. 5 Temporal and spatial development of velocity profiles
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