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Fig.1 Typical particle trajectories
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Fig.1 Typical particle trajectories (continued)
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Table 3 Terminal impact velocities of particles u, and v, at wind speed 30m/s

d/um vgg = 0.1 veo = 0.2 vgo = 0.5
Vg Ug Vg Ug Vg
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10 478 x 1072 -8.91 x 1073 479 %1072 -8.91x 1073 479 x 1072  ~8.91x 1073
100 7.16 x 1071 —9.03 x 102 2.23x 109 —1.55x 1071 5.07 x 10°  —2.62 x 101
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Table 4 Motion properties of particles at different roughness

d/pm Yy = 0.1mm yp = 0.0l mm
h/pm s/pm Ug h/pm s/pm Us
1 9.57 x 1071 1.33 x 102 2.08 x 10—° 8.26 x 1071 7.77 x 102 2.18 x 10—¢
10 1.38 x 102 2.32x 10* 472 x 10! 2.97 x 102 1.50 x 105 3.74 x 10°
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NUMERICAL MODELLING OF DUSTY ATMOSPHERIC FLOWS
OVER AN ERODIBLE SURFACE Y

Wang Boyi Chen Qiang Qi Longxi
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract In the framework of the two-fluid model of dilute dusty gases, the present paper gives the governing
equations for dusty atmospheric flows, where the two-way coupling is taken inte account in the source terms.
The similarity criteria are derived for dynamical behaviors of the carrier- and dispersed-phase and they include
seven parameters such as the Froude number, the dust mass loading and so on. As a model problem, the
aerodynamic entrainment of the dust and sand particles in the fully developed turbulent atmospheric boundary
layer over an erodible surface are studied and the aerodynamic drag as well as the Saffman lifting and gravity
forces are considered. To overcome the difficulties associated with the non-uniqueness of the flow parameters
due to the intersection of particle trajectories, the continuity equation of the dispersed phase is introduced in
the Lagrangian coordinates. The motion characteristics and concentration distributions of the dispersed phase
are simulated numerically at two different wind speeds and four different particle sizes and the effects of wind
velocity and dust size are discussed in detail. These results are also relevant to the energy exchange process
between the two phases in the atmospheric boundary layer. The equations, criteria and method may be useful

in interpretation of some natural disaster phenomena such as wind erosion and sand-dust storm.

Key words dusty atmosphere, gas-particle flow, boundary layer, similarity criterion, numerical modeling
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