


is about 2.5 m and the widthL ~typically 5–10 cm! can be
changed by varying the separation between the nylon lines.
Unless otherwise noted,
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drawn so that it terminated in the funnel, from where the
fluid dripped through a hose into a 100 cc graduated cylin-
der. A linear fit to the volume of fluid collected determined
the fluid flux to better than a percent. Since the film has a
uniform color over the channel width, we assume thath is
constant. In that caseh equals the ratio of the fluid flux and
the integral of the velocity profile v (x). We take
y15y’100 cm and v ’200 cm/s, h’2mm, and
]v /]y50.6 s21



not change the assumedv 50 boundary condition. The pro-
files do not have the triangular shape predicted by the Prandtl
theory. Figure 7 shows a measured profile (L ) and a Prandtl
layer profile~solid linprofile
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except at the inner wire wherev (x50,z50)50. We assume
no-slip boundary condition for the air at the entire air-film
interface, and the above equation serves as a boundary con-
dition for the Laplace equation in the air.

The 2D wire model is essentially solving the Laplace
equation for the air velocity with mixed boundary conditions,
i.e., Dirichlet boundary conditions at solid surfaces and Neu-
mann type of boundary conditions on the liquid film. Em-
ploying a Green’s function method~developed in a different
context15! along with an implicit iterative scheme, we have
obtained a solution. It is plotted~dashed line! together with
the data (L



B. Film 2D viscosity



sideration of the air, one might grossly overestimate the in-
trinsic film viscosity. However, preliminary measurements


