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Abstract

Understanding particle-laden flow around cylindrical bodies is essential for the better design of various applications
such as filters. In this study, laminar flows around two tandem cylinders and the motions of particles in the flow are
numerically investigated at low Reynolds numbers. We aim to reveal the effects of the spacing between cylinders,
Reynolds number and particle Stokes number on the characteristics of particle trajectories. When the cylinders are
placed close, the unsteady flow inside the inter-cylinder gap at Re = 100 shows a considerable modification. However,
the steady recirculation flow in the wake at Re = 10 and 40 shows an insignificant change. The change in the flow
structure leads to the variation of particle dispersion pattern, particularly of small Stokes number particles. However,
the dispersion of particles with a large Stokes number is hardly affected by the flow structure. As a result, few
particles are observed in the cylinder gap regardless of the cylinder spacing and the Reynolds number. The deposition
efficiency of the upstream cylinder shows no difference from that of a single cylinder, increasing as the Stokes
number increases. However, the deposition on the downstream cylinder is found only at Re = 100 with large spacing.
At this time, the deposition efficiency is generally small compared to that of an upstream cylinder, and the deposition

location is also changed with no deposited particles near the stagnation point.
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Figure 1. Computational domain and boundary conditions.
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Figure 2. Computational mesh for s =3D,
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Table 1 Simulation results for a single cylinder

Re | Cp| St

10 5.00 -
Present study (4D, periodic B.C.) 40 2.51 -

100 | 1.92 | 0.215
Present study (60D, Dirichlet B.C.)| 100 | 1.34 | 0.166
Haugen & Kragset (2010) 100 | 1.328 | 0.166
Park et al. (1998) 100 | 1.33 | 0.165
Williamson (1989) 100 - 0.164
Sharman et al. (2005) 100 | 1.33 | 0.164
Singha & Sinhamahapatra (2010) 100 | 143 | 0.165
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Figure 5. Overall impaction efficiency as a function of Stokes number: (a) 600 domain (single cylinder in
y direction); (b) 4. domain (periodic cylinders in y direction).
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Table 2 Simulation results for tandem cylinders

Re S/D OD,up CD,down Str
10 3 4.96 3.17 -
4 4.99 3.64 -
Present study 40 3 2.49 0.98 -
(4D, periodic B.C.) 4 2.50 1.22 _
100 3 1.85 033 |0.192
4 1.93 1.46 | 0.208
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