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ABSTRACT

The target of this research is intended to simulate the process of the
vortex street formation as flow past a circular cylinder. The velocity and
vorticity profiles near the separation point as well as cylinder are calculated
by the method of numerical simulation analysis.

The numerical simulation analysis consists two parts: The first part has
solved the continuity and momentum equations by the MAC method using
the staggered grids. The second part has transformed the Cartesian coor-
dinate into the cylindrical coordinate by interpolation technique for the aim
of satisfying the geometry and generating more grids for analysis.

In this research the flow conditions are chosen from Reynold’s number

(Re) 140 and 500, that because the Strouhal number is increasing in the
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Reynold’s mumber range from 40 to 500.

According to the results of the velocity field, pressure contour, vorticity
contour and streaklines, the vortex can be found generating on the separation
line. Thereafter two vortices in the same rotational direction will combine
together as a larger scale vortex, in the meantime this vortex moves
obliquely toward the rear of the circular cylinder. Finally two larger scale
vortices will constitute the first one Strouhal vortex and then shed into the
wake.

Two more important results are described here. One is that the vel-
ocity and vorticity profiles near the separation point have explained that the
adverse flow causes the boundary layler separated from the surface of circu-
lar cylinder. And the estimated boundary layler thickness is closed to the
Blasius’s approximate solution. The other is that skin pressure coefficient,
skin vorticity and separation point are varying periodically with time, which
coincide with the period of the vortex street formation process.

All the results of this research are in agreement with theories as well

as the experimental and numerical results.
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