
�� ��φ

�� ��vx, vy

�� ��wz

�� ��ϑ

�� ��qx,qy

�� ��ψ

vx = +∂xφ
vy = +∂yφ

∂xvy − ∂yvx = 0

∂xqx + ∂yqy = 0

qx = +∂yψ
qy = −∂xψ

qx = ρ vx

qy = ρ vy

?

6

?

6

turning upside down
only the right column

and dividimg byρ

�� ��ψ

�� ��vx, vy

�� ��0

vx = +∂yψ
vy = −∂xψ

∂xvx + ∂yvy = 0

?

?
incompressible

�� ��Φ(z)

�� ��V(z)

V = +
dΦ
dz

?

φ(x, y) velocity potential
vx(x, y), vy(x, y) velocity components
wz(x, y) z-component of vorticity
ψ(x, y) stream function
qx(x, y),qy(x, y) mass current density components
ϑ(x, y) bulk dilatation rate

tan(α) =
vy

vx

complex variable z= x+ i y
complex potential Φ(z) = φ(x, y) + i ψ(x, y)
complex velocity V(z) = vx(x, y) − i vy(x, y) = vexp(−iα)

v(x, y) = vx(x, y) i + vy(x, y) j

v(x, y) =
√
v2x(x, y) + v2y(x, y)

=
√

(vx − ivy)(vx + ivy)

=
√

V V∗

This diagram is similar to the one o f TableELd8
with some di f f erences o f sign

Plane motion of a fluid using complex variables
use of complex variables for irrotational and incompressible plane fluid flow

Ref: Paterson A.R.,A First Course in Fluid Dynamics, Cambridge University Press, 1997, p.396GEd1-16; http://discretephysics.dica.units.it


