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WAKE CHARACTERISTICS BEHIND TWO SPHERES IN A SIDE-BY-SIDE ARRANGEMENT

Dongjoo Kim"'

Numerical simulation of laminar flow over two spheres in a side-by-side arrangement is carried out to
investigate the effect of the inter-sphere spacing on the flow characteristics. The Reynolds numbers considered are
100, 250, and 300, covering the steady axisymmetric, steady planar-symmetric, and unsteady planar-symmetric flows
in the case of a single sphere. Results show that the drag and lift coefficients and wake structures are significantly
modified depending on both the Reynolds number and the spacing between the spheres. At Re=100, the flow is
steady planar-symmetric irrespective of the spacing, but it shows some variation according to the spacing at Re=250
and 300. That is, the flow maintains planar symmetry of the single-sphere wake at large spacings, while it loses the
symmetry at small spacings due to the generation of new asymmetric vortical structures. It is also shown that the
drag and lift coefficients generally increase with decreasing inter-sphere spacing because the high pressure region is

formed near the gap between the spheres.
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Fig. 1 Coordinate system and boundary conditions
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Fig. 2 Mesh near two spheres at z=0
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Table 1 Simulation results for flow over a single sphere.
Here, C, and C are the time-averaged drag and
lift coefficients, respectively.

Re G, g St
100 1.089 0 -
Present 250 0.706 | 0.061 -
300 | 0.663 | 0.067 | 0.133
100 1.087 0 -

Kim & Choif7] | 250 | 0.702 | 0.060 | -
300 | 0657 | 0.067 | 0134

Fomberg|1 100 | 1.085 0 -

250 | 070 | 0062 | -
Johnsgn & Patel 3] 300 | 0.656 | 0.069 | 0.137
Contantinescu “5{5} 300 0.656 | 0.065 | 0.136

Tomboulides & Orszag{6} | 300 | 0.671 - 0.136
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Fig. 6 Pressure distribution near the spheres at //d=0.2
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Table 2 Flow regimes depending on the Reynolds number and
the inter-sphere spacing. SX, SP, UP and UA denote,

respectively, steady axisymmetric, steady planar
symmetric, unsteady planar symmetric, unsteady
asymmetric flows. Here, the number in the
parenthesis denotes the number of symmetry planes.
ljd - single
02 | 05 | 10 1.5 | sphere
100°] SP(2) | SP(2) | SP(2) | SP(2) | SX
Re | 250 | Sp(1) | UP() | SP(2) | SP(2) | SP(1)
300 UA | UP(l) | UPQ2) | UP@2) | UP(1)
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