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Numerical simulation of flow around
square cylinders at different Reynolds numbers

LIU Yu, SU Zhong-di
(College of Metrolorolgical Technology &. Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract; Flow around a square cylinder is numerically simulated at different Reynolds numbers. The Reynolds
numbers of computation are selected to be 100, 1X10*, 1X10" and 2. 2X10*. For the lower Reynolds num-
ber, Re = 100, N-S equations are directly used in the simulation. For the higher Reynolds numbers, Re = 1
X10%, 1X10" and 2. 2X 10", a ke based model of turbulence is applied to solve the turbulent problem. Varia-
tional form of the numerical system is discretized with the Galerkin finite element method and non-linear cou-
pling terms in the equations are treated separately at different fractional time steps, by an operator-splitting
time-stepping method. The shedding modes of the Karman vortex streets after the cylinder at different Reyn-
olds numbers were calculated out. When the Reynolds number is smaller, the forming length of the vortex in
the near wake of the cylinder is longer. Increased Reynolds number results in shortened forming length. The
force coefficients and the Strouhal number are calculated out and compared with the previous experimental and

numerical data. These results are in good agreement.
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