MEK 4480 — Exercise 2

1. Consider an interface of two immicible fluids described by r = R(6, ¢,t) in spherical coordinates, how do you
AR

express (5} )a,¢ in terms of the velocity components u,., ug and ug?

2. A straw of radius R is immersed into a liquid through an air-liquid interface. The straw is coated with a material
that causes the liquid to contact the surface of the straw with a contact angle 6. Show that the liquid will rise
up the straw a distance
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where + is the interfacial surface tension between the liquid and the air and p is the fluid density. (see Problem
2-30 in the Leal’s book, p.107-108)

3. Consider a liquid droplet with viscosity [ that rises at a constant velocity Ue, through a viscous fluid with
viscosity p, where the flow in both phases are described by Stokes flow. Assume no deformation of the droplet.
i) What are the boundary conditions at the free surface ii) Find the stream function inside z/; and outside 1) the
droplet and plot the streamlines. iii) Find the drag force on the droplet. Discuss the limits when A = i/u — 0
and A = fi/p — oo.



