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Bo-ana W@ section

1) The stream function for steady, incompressible, two-dimensional flow over a circular
cylinder of radius a and free-stream velocity Vi is ¢ = Vasind(r — a’/r) for the case in
which the flow field is approximated as irrotational. Generate an expression for the

velocity potential function ¢ for this flow as a function of r and 6, and parameters Ve

and a.
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Bo-ana T section

2) An incompressible, frictionless flow field is specified by the stream function

@ = -6Ax — 8Ay

where A = 1 m/s and x and y are coordinates in meters.

(a) Sketch streamlines ¢ = 0 and @ = 8 m’/s. (4 points)
(b) Indicate the direction of the resultant velocity vector at the point (0, 0) on the
sketch of part (a). (2 points)
(c) Determine the magnitude of the flow rate between streamlines passing through the
points (2, 2) and (4, 1). (4 points)
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He-ana T section

3) Consider the flow field represented by @ = Axy + Ay’, where A = 1 s”.

(a) Show that this represents a possible incompressible flow field. (3 points)
(b) Evaluate the rotation of the flow. (3 points)
(c) Plot a few streamlines in the upper half plane. (4 points)
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4) Air flows into the narrow gap between closely spaced parallel plates through a porous
surface as shown. Assume the flow is incompressible and that friction is negligible.
(a) Use a control volume with outer surface located at position, x, to show that the
uniform velocity in the x direction is u(x) = vpx/h. (6 points)
(b) Find an expression for the velocity component in the y direction, v. (6 points)

(c) Evaluate the components of acceleration for a fluid particle in the gap. (6 points)

(d) Determine an equation for the flow streamlines in the cavity. (6 points)
(e) Calculate the pressure gradient at the point (L, k). (6 points)
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