V6.8: Circular Cylinder with Separation

(Related to Textbook Section 6.6.3 - Flow around a Circular Cylinder)

The characteristics of uniform flow past a circular cylinder depend strongly on the parameters of the flow. For example, in the absence of viscosity (potential flow), the flow pattern is symmetrical and the net force on the cylinder is zero--there is no lift or drag on the cylinder. If the fluid has non-zero viscosity, the flow field is quite different.

In most cases when viscous effects are important, a viscous boundary layer develops on the cylinder. As shown here, the boundary layer causes the main flow to separate from the surface of the cylinder, leaving a large, low pressure wake region behind the cylinder. Thus, unlike the symmetrical potential flow past a cylinder, the boundary layer separation causes the pressure distribution on the front half to be different than that on the back half. The result is a non-zero drag force.
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