8-4. Boundary Layer Separation on a Cylinder
Consider low past a circular cylinder, as shown in Fig. 8-5. Assume that the pressure 1s
given by the solution for irrotational flow.

(a)
(b)

(c)
(d)

Use the results of Example 8.3-1 1o determine u(x), where r= 0 at the leading stagnation
point.

State the differential equation obtained for this geometry using the Karman-Pohlhausen
method.

Use the equation from part (b) to compute §(0).

Solve the differential equation for A(x) numerically and determine the location of the
separation point. You should obtain an angle of 107° the exact value for this idealized
pressure field is reported to be 104.5° (Schlicting, 1968, p. 203). (Hint: The fourth-order
Runge-Kutta method is sansfactory for the integration. To avoid the singulanity at x= (),
start the integration at a small. but nonzero, value of 1)
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Dimensionless boundary layer thickness:
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Note that the solution breaks down at about x = 1.9.

Shape factor:

3
1.87 1.872 1.874 1.876 1.878 1.88

Boundary layer separation (A, =-12) occurs at x = 1.873.
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