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Simulation of the Particle Deposition on a Circular Cylinder
in High-Temperature Particle-Laden Flow
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ABSTRACT

Numerical simulations are performed for the thermal fluid flow around a circular cylinder, and the particle
trajectories are calculated to investigate the particle motions and deposition characteristics. We aim to
understand the effects of three important parameters (particle Stokes number, temperature difference in the
flow and on the cylinder surface, and thermal conductivity ratio between the fluid and the particles) on the
deposition efficiency. The results show that the thermophorectic effect is insignificant for particles with large
Stokes numbers, but it affects particles with small Stokes numbers. The deposition efficiency increases with
the increase in temperature difference between the flow and the cylinder or the decrease in ratio of thermal
conductivity of the particles to the fluid. When thermophoresis becomes significant, the particles are deposited
even on the back side of the cylinder.

Key Words : Circular Cylinder(2 &/4A/2I), Thermophoresis(Z2 &), Particle Deposition(RAF F=), Particle
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Table 1 Particle sizes considered in this study

St d/D
0.01 949 x 10
0.05 2.12 x 10°
0.1 3.00 x 10°
0.5 6.71 x 10°
1 9.49 x 107
4 1.90 x 107
7 2.51 x 107
10 3.00 x 102
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Table 2 Simulation results for flow field

Cp St,

Present study 1.345 0.166
Haugen & Kragset!" 1.328 0.166
Park et all” 1.33 0.165
Williamson®™ - 0.164

Table 3 Simulation results for temperature field

Nu

Present study 5.21

Mahir & Altac® 5.18
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Churchill & Bernstein" 5.16
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Fig. 7 Particle deposition efficiency: (a) Overall
efficiency; (b) Local efficiency
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