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ABSTRACT It has been observed by researchers in the past that vortex shedding
behind circular cylinders can be altered, and in some cases suppressed, over a limited
range of Reynolds numbers, by proper placement of a second, much smaller, control
cylinder in the near wake of the main cylinder. Results are presented for numerical
computation of some of such situations. Stabilized finite-element method is employed
to solve the incompressible Navier-Stokes equations in the primitive variables
formulation. At low Reynolds numbers, for certain relative positions of the main and
control cylinder, the vortex shedding from the main cylinder is completely suppressed.
Excellent agreement is observed between the present computations and experimental
findings of other researchers.

1. Introduction
The phenomenon of vortex shedding from bluff bodies is very important in various

engineering situations. Control of vortex shedding leads to reduction in the unsteady
forces acting on the bluff body and can significantly reduce its vibrations. Strykowski
and Sreenivasan [1] have reported that there exists a finite spatial domain within which
the placement of a control cylinder can suppress the vortex street. The actual extent of
the domain depends on the Reynolds number of the flow and the ratio of the diameter of
the two cylinders. In this article, results are presented for numerical computations of
some of the cases reported in [1].

2. Formulation
Stabilized finite-element method [2] is employed to solve the incompressible Navier-

Stokes equations in the primitive variables formulation. The SUPG (streamline-
upwind/Petrov-Galerkin) and PSPG (pressure-stabilizing/Petrov-Galerkin) stabilization
technique is employed to stabilize the computations against spurious numerical oscillations
and to enable one to use equal-order-interpolation velocity-pressure elements. The
equation systems, resulting from the finite element discretization, are solved iteratively by
using the preconditioned GMRES technique.

3. Results & Discussion
The main cylinder of diameter D, and control cylinder of diameter d=D/7 reside in a

rectangular computational domain whose upstream boundary is located at 5 cylinder
diameters from the center of the main cylinder. The downstream boundaJ:¥ is located at 15
cylinder diameters from the center of the second cylinder. The upper and lower boundaries
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