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4.65 A two-dimensional incompressible
flow is defined by
Ky Kx

u=— =
x2+y2 x2+y2

where K = constant. Is this flow irrotational?
If so, find its velocity potential, sketch a
few potential lines, and interpret the flow

pattern. Fig. P4.65

Solution: Evaluate the angular velocity:

N du K 2Kx? K 2Ky?
20, === et
X dy x“+y° x“+y) x“+y° (x“+y’)

= 0 (Irrotational) Ans.

Introduce the definition of velocity potential and integrate to get @(x, y):

K K
u:@:_z—yz; VZ@Z 5 X > solve for ¢=Ktan_1(1j=K6 Ans.
ox  x"+y dy x“+y X

The ¢lines are plotted above. They represent a counterclockwise line vortex.

4.66 A plane polar-coordinate velocity
potential is defined by

Kcos@
¢=
r

K = const

Find the stream function for this flow,
sketch some streamlines and potential lines,
and interpret the flow pattern.

Solution: Evaluate the velocities and Fig. P4.66
thence find the stream function:
v _dp_ Kcos8 1y v _1dp_ Ksin@_ dy
o 2 rde % roe 12 or’
solve y=- Ksin6 Ans.

The streamlines and potential lines are shown above. This pattern is a line doublet.




