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Application of Variable Period Time Spectral Method to Unsteady
Flow Around Rectangular Cylinder

ZHANG Wei, XI Guang

(School of Energy and Power Engineering, Xi'an Jiaotong University, Xian 710049, China)

Abstract: Based on the characteristic of time periodic unsteady flow, the time spectral method
was applied to two-dimensional incompressible laminar flow around a rectangular cylinder in infi-
nite medium at low Reynolds numbers. A variable time period method based on residual gradients
was combined to iterate the variables and time period simultaneously because of the unknown time
period of flow around the cylinder. The accuracy and convergence rate of the time spectral method
were investigated and the influence of different parameters on the final results was analyzed. The
results show that the present method could simulate the vortex shedding phenomenon accurately
and the time cost could decrease to 10%-25% of that of the conventional dual time stepping meth-
od based on the finite difference scheme. The Strouhal number and drag characteristics confirm
the feasibility of the present method. Our results indicate that the variable time period method is
insensitive to parameter selection and can predict the time period accurately.

Keywords: periodic unsteady flow; incompressible laminar flow; rectangular cylinder; time spec-

tral method; dual time stepping method
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