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Unsteady 2-D Laminar Flow Simulation past a Circular Cylinder

Myong, Hyon Kook

The paper presents numerical simulations of laminar vortex-shedding flows past a circular cylinder

for Ke <500. The simulations are performed by solving the unsteady 2-D Navier-Stokes equations with

a finite volume method using unstructured grid system. The resulting Reynolds number dependence of

the Strouhal number and of the drag and lift coefficients is compared with experiments and with

previous numerical results, showing good agreement.

It is found that, for the truly laminar Reynolds

number range the present calculation method described is capable of producing reasonably accurate

results for the main practically relevant parameters such as Strouhal number, drag and lift coefficients.
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Fig. 1 Unstructured hybrid mesh around a
circular cylinder.
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Fig. 2 Strouhal number vs. Reynolds number.
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Fig. 3 Predicted stagnation pressure coefficient G,

and base pressure coefficient C.
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Table 1 Rms. drag and lift coefficients.

Re Cp Cp Cp Cr Cp Cy

60 00008 00006 00001 00967 00825 00165
100 00066 00060 00007 02324 02066 0034
120 00102 00094 00010 02832 02543 00341
140 00146 00136 00014 03346 03028 0.0374
250 0030 0036 00029 05432 05034 00458

500 00%B7 00722 00040 07788 07372 00463

Fig. 7 Velocity fields and pressure contour at
= 20.

Fig. 8 Vorticity contour at Re = 20.
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Fig. 9 Velocity fields and pressure contour at
Re = 40.

Fig. 10 Vorticity contour at Re = 40.
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Fig. 11 Instantaneous velocity fields and
pressure contours at Re=100 (time
interval = 1.2).
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Fig. 12 Instantaneous vorticity contours at
Re =100 (time interval = 1.2).
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