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Heterogeneity and Symmetry in Hopper Flows

Hide SAKAGUCHI, Tohru IGARASHI, Eiji 0ZAKI and Youhaku ISHIDA

Abstract

Granular media are by nature both discrete and disordered. The question of the discrete

character of granular media is more complex than it may seem at sight. In this paper, we will

focus on the discrete and heterogeneous nature of granular materials in hopper flows. Some

basic but typical properties of granular media are briefly discussed on the numerical simulations

and laboratory experiments. When the scale of the heterogeneities is large compared to the

length scale relevant for the problem of hopper flow, it brought smooth symmetric flow in stable

manner.
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Parameter Unit Value
Radius of Element r mm 5.0
Time Step A t s 50. 0
Unit Weight o kg/md | 1190.0
Normal Spring Constant Kn N:m/S|1.0x10°
Shear Spring Constant Ks N-m/S|1.0x10°
Normal Damping Constant yn | N-s/m| 220.0
Shear Damping Constant ps N:s/m| L0
Element Friction Constant ¢ , deg 21.87
Wall Friction Constant ¢, deg 15. 87
Width of Silo mm 300.0
Width of Slit mm 42.0
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