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A New Lagrangian Stochastic Model for Prediction of Particle
Dispersion in Turbulent Boundary Layer Flow
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Abstract

A new Lagrangian stochastic disperson model is developed by combining the GLM(generalized Langevin
model) and the dliptic relaxation method. Under the physicaly plausible assumptions a simple analytical
solution of dliptic relaxation is obtained. To compare the performance of our model with other model, the
statistics of particle velocity as well as concentration are investigated. Numerical ssimulation results show good
agreement with available experimental data.

x Karman constant.

¥y roughness length.

K . J boundary layer thickness.
inematic viscosity.
Y Y k. height of line source.

S

W, Wiener process.

U.

12

. . . ¢ dimensionless concentration.
instantaneous velocity of particle.

p pressure.

& turbulent dissipation rate. 1.
% turbulent kinetic energy.

C, Kolmogorov constant

C,, Cy 75 model constant.

L length scale

u, wall shear velocity.
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Figure 1. Schematic diagram of computational
domain.
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Figure 4. Dimensionless concentration at four locations: (a) x/h,=2.5; (b) x/h,=7.5 (c)

x/h,=15; (d) x/h,=30 compared with experimental data (Raupach and Legg, 1983).
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