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ANALYSIS OF VERTICAL DISTRIBUTION OF SUSPENDED SEDIMENT
USING THE PDF EQUATION METHOD "

Fu Xudong Wang Guanggian
(Key Labomtory of Water and Sediment Seienoes of Mindtry of Edumtion, Teinghun Dndversity, Beifng 100084, China)

Abstract Based on the PDF fransport equation for particles in turbulent sediment-laden flows, the equations
of mass, momentum and second moments for particnlate phase were devived. A new theoretical model for particle
concentration distribution was develaped for two-dimensional, steady and uniform open-channel flows. The new
model takes into account the effects of the lift force and the vertical gradient of particle wlocity Auctuation,
as well a8 the dfects of sediment gravitational settling and turbulent diffusion which are suceessfully described
by the traditional sediment diffision theory. Comparison with experimental data shows that: (1) both the
Schmmidt number, 3, and the sediment diffusion coefficient, ., given in fraditional theories increase with the
diameter-to-depth ratio, particle Reynolds mumber, the demsity ratio of water-to-sediment, and the energy slope;
(2) 3 deresses vertically from bottom to top for flows with fine sediments and (3) the traditional diffusion

equation may have large ervors for flows with high values of @ and we/u. and high concentration.

Key words PDF equation, sediment-laden flows, sediment diffusion equation, concentration distribution,

diffusion codficient
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