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Numerical Simulation of Flows Past Two Spheres (I)
-Two Spheres Aligned in the Streamwise Direction-

Dong-Hyeog Yoon and Kyung-Soo Yang
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Abstract

A parametric study on the interactions of two spheres aligned in the streamwise direction is carried
out using an immersed boundary method. The numerical results for the case of single sphere for the
range of Re <300 are in good agreement with other authors’' experimental and numerical results
currently available. Then, our main investigation is focused on identifying the change of the vortical
structures in the presence of a nearby sphere aligned in the streamwise direction for the range
Re < 300. It turns out that significant changes in physical characteristics are noticed depending on how
close the two spheres are. In this paper, not only quantitative changes in the key physical parameters
such as the force coefficients, but also qualitative changes in vortex structures are reported and
analyzed.
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Fig. 5 Pressure coefficient contours at Re=54: (a)
1/d=0.125; (b) 1/d=0.5 ; (c) V/d=1.0 ; (d)
/d=2.0 (e) l/d=3.0; (f) I/d=5.0
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Fig. 8 Computed axisymmetric streamlines past
two spheres at Re=220: (a) I/d=0.05;
(b) /d=0.65

(®)

Fig. 9 Computed planar symmetric streamlines
past two spheres at Re=220, i/d=1.56: (a)
x-y plane; (b} x-z plane
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Fig. 10 Vortical structures of the flow past two
spheres at Ae =220, contours of
Q=0.001"": (a) Vd=0.05; (b) Vd=0.65;
(c) Vd=1.56
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