An Internet Book on Fluid Dynamics

Solution to Problem 120A
The stream function for the corner flow, 1., is given as
e = Axy

The stream function and velocity potential of a given potential flow are related by
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Using this relationship to calculate the velocity potential of the corner flow from the known stream function yields

e _ . _ 00

ar YT dy

be = —5 A + [()

and
e 0
dy Av = ox
1
e = 514372 + g(y)

Combining the two equations yields
1
e = §A (xQ - y2)

where the constant that arises is taken to be zero.

The velocity potential for a sink, is defined as
¢s =klnr

where the strength k of the sink is to be determined. The volume flow rate per unit depth removed from the flow is given as
q which can be related to k by integrating over the corner for which the sink acts
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Substituting k into the expression for the velocity potential of the sink yields
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The velocity for the entire flow is the velocity potential of the corner flow, ¢., plus the velocity potential of the sink, ¢,
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The string will be pushed toward the origin as long as the velocity vector of the flow along the wall points toward the origin
(i.e. ul,_o <0). The velocity of the flow in the z-direction is
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Evaluating this expression along the wall gives
gm0 = Az — 22
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Solving for when the velocity changes sign (uy=o = 0)
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Since the string is positioned at = H, the string will extend toward the origin if
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