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Hepnd HBAMERMERANy =0 A ERSHRTFH, bk (17) 78

c2 2gy+c2
P(Cy,y) =nt &e_mﬂﬁ = njﬁe_ M2z (35)
Moy Ma,

B (33) FIK (34) & P(Cy) AR Rayleigh 4+, b, (C,) AR ERSH. ERY R
RA2HEABET R E XK F YRS 8K A

_ 1 +o0 +o00 ’
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VELOCITY DISTRIBUTION OF PARTICLE PHASE
IN SALTATING LAYER OF WIND-BLOWN-SAND
TWO PHASE FLOWS 1

Zhu Jiujiang Qi Longxi
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Kuang Zhenbang
(Department of Engineering Mechanics, Shanghai Jiaotong University, Shanghat 200240, Chine}

Abstract In this paper, Boltzmann equation for velocity distribution fuacticin of the particle
phase in wind-blown sand twe phase fiow is derived from the r:ovion equation of single particle
saltating in the sir iow. Exact mathematical definitions are given for several different distribution
function, which are usually confused in literature, such as velocity distribution function in 3-D
space, velocity distribution function of particle launching across plane, saltation height distribution
function. The difference and relationship among them are pointed out. Several macroscopic average
quantities corresponding to each distribution function are introduced. The particle flux in unit wide
is expressed in terms of these introduced statistical mean quantities. Some important phenomena
found previously in airborne movement are properly explained by the theory developed in this
paper.

In the case of ignoring vertical drag in boundary layer, it is approved that the following
5 propositions are equivalent to each other: (1) The velocity distribution function of particle
launching across horizontal plane is Rayleigh distribution. (2) The boundary distribution along
y direction of velocity distribution function in 3-D space is normal distribution. (3) Saltation
height distribution function across horizontal plane is normal distribution. (4) the particle rﬁass
density attenuates as an exponential function of height y. (5) The second order moment of velocity
distribution along y direction is constant.

The stroboscopic photography method in the wind tunnel test is used to measure the particle
speeds, and particle flux is test by sand-collection. The present experiments and previous literature

show that the above 5 propositions are good approximations to approach experiments.

Key words wind-blown-sand two phase flow, saltation layer, velocity distribution function,

Boltzmann equation, boundary distribution
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