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Abstract: Based on the immersed boundary method, the suppression of vortex shedding
around a main circular cylinder by another small control cylinder was numerically studied.
The flow was computed on non-body conformal Cartesian grid, which was suitable for prob-
lems with complex boundaries. The discrete forcing direct boundary condition imposition
could impose boundary condition on immersed boundary accurately. An implicit fractional
step method on collocated grid was used to solve the two-dimensional unsteady incompressi-
ble Navier-Stokes equations, and improve its computational efficiency by decoupling of veloc-
ity and pressure. The numerical simulations included the flow over a cylinder and the {low
interference between a main circular cylinder and another small control cylinder located at

two different positions. From analysis on the vortex structure of flow fields and the lift and
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drag coefficients, the delay and complete suppression of vortex shedding behind the main cir-

cular cylinder was found. All the calculated results agreed well with the previous experiment

and numerical results, with the error not exceeding 5%. This indicates the immersed bound-

ary method could be simply and efficiently used for numerical simulation on suppression of

vortex shedding.
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Fig. 1 Comparison of three types of structured grid
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Table 1 Comparison of drag coefficient, lift coefficient
amplitude and Strouhal number computed

for flow past a cylinder

Re=100 Re=200
SCHk
Cd C1 S r Cd Cl S r
A 1.37 0.332 0.170 1.36 0.70 0.200
SCEk[15] 1.35 0.303 0.167 1.37 0.71 0.198
CHk[16] 1.42 0.340 0.171 1.42 0.66 0.202
wk[17] 1.35 0.339 0.164 1.31 0.69 0.192

(b)y Re=200

P 5 BRI 2R I S (A

Fig. 5 Vorticity contours for\flow past a cylinder
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Table 2 Comparison of drag coefficient and lift coefficient
amplitude of main circular cylinder and small

control cylinder with previous study

INEIAENLE CRIR Ca Cu Caz Ce

SN AL 1.41  0.248

CHRL5] 1.37  0.241
(x,y)= AKX 1.30  0.050 0.136 0.064
(2D,0.5D) X#k[5] 1.24 0.048 0.130 0.065
(xosy)=  AX 1.27 —0.010 0.503 —0.080
(2D,1D)  3C#RL5] 1.17 0 0.461 0
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