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A Study on the Dispersion of Fuel Particles in the Homogeneous
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Abstract

This study is to predict the lateral dispersion of the particles with time in a vertical pipe.
Particle is released downward and located in the center of a pipe through which stationary,
homogeneous turbulent air is flowing. We assume that gas turbulence velocities have a Gaussian
probability density distribution and the presence of particle is not to alter turbulent structures.
Particle trajectory is computed by numerically integrating the particle Lagrangian equation of
motion, with a random sampling to determine the fluctuating air velocity experienced by each
particle, which considered inertia effect and crossing-trajectories effect. The result shows char-
acterestics of particle dispersion according to flow field condition and droplet size by using the
parameters and scales, which expressed characterestics of flow field and particle. Predictions
agree reasonably with experimental data.
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Particle dispersion according to particle
Reynolds numbers and Stokes numbers
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Table 2 Properties with particle size

dp (pm) St Re, va{m/s) | ex(m?/s)
30 0.8 20 4.51x107!|6.57%x10!
50 2.2 333 [7.81x10'[417x10!
90 71 60 1.24 2.76x 1071
150 20 100 1.58 1.92x 10!
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