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Granular flow dynamics simulation of wind-blown sand movement
process
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In this paper granular flow dynamics model is proposed to mathematically
describe the evolution process of wind-blown sand movement. In this theoretical
model, the complex phenomenon is composed of the basic mechanics process,
such as particle-bed collision, particle-particle collision and the coupling
interaction between saltating particles and wind flow, etc. After numerical
calculations of a large system including 72 000 particles, the developing process
of natural wind-blown sand movement was successfully realized, which proves
that this model can simulate the essential properties of natural sand saltation,
such as the duration time (wind-blown sand movement reaches equilibrium state),
the profile of mass flux and distribution of ejected angle, are in good agreement
with experimental results. The percentage of the particle-particle collisions
increases from the beginning of the developing process of wind-blown sand
movement until reaching dynamic equilibrium and accounts for about 21.5% of all

the collision times.
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