Special 2D flows

Uniform stream:
Speed U at anglea to the x-axis. Thus, the velocity vector is just:
u=(Ucosa,Usna)=(u,v)

Now, the complex velocity is given by:

d—W:u- iv=Ucosa - iUsna =Ue®
dz
Thus:
I _Ue b dw=Ue"®dz
dz

\ w(z) =Uze ™

Source:
At any radius, mass flux must be the same. The velocity is also purely radial.

2prU =m m some constant

3—W:u- iv=U cosq - Uisng =Ue ™"
z

m m
\ =—dz=—I
W)= oo de= 2 og(2)
Thus, for asource of strength m, at z = z,,, the complex potential is:
vv(z):%]log(z- z,) if m< 0, then sink
Vortex:

Here, the velocity is purely tangential. Again, the mass flux through any radiusis
constant, k say:

2prV =k



Special 2D flows

u=Vq =(- Vsng,V cosq)

c(jj—w=u - iv=-iV(cosq - isng)=-iVe
2

\ Mz):-%log(z- 2,)

k +ve... anti-clockwise
k —ve... clockwise convention

Dipole:

Suppose a source & asink very close together ...
m i m
z)=—-Iogl\z- de"® )]- —log(z
(2)= 2 toole- de)- Thiog(2)
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Now, letd ® 0& dm®° n be constant.
Using the expansion:

Iog(l- x):- X- X?- X?- XT
Get:
)= RE O
:_%a@: dzez: +O(d2)§
\ asd ® O:

for adipoleat z = z,, inclined bya

Flow in a corner:

wWz) = Az™ = Arme™




