1) A solid eylinder of radius R and length L rotates with the constant angular
velocity w in a sleeve of thickness 6(<KR) and of the same length as the cylinder
(Fig. 1 ). The pressure p and the coefficient of dry friction x between the cylinder
and sleeve are assumed to be uniform. The peripheral and axial heat transfer coefficients

are hi and hg, respectively. The ambient temperature is T,,. Find the steady tem-
perature of the system.

by T

Fig.1

2) Liquid metal flows through a cylindrical channel of width
H and inner radius R. It enters at 7, and is cooled by
convection along the outer surface to I,. The heat
transfer coefficient is # and the ambient temperature is
T,. The inner surface is insulated. Assume that the
liquid metal flows with a uniform velocity U/ and neglect
curvature effect (/R << 1), determine the steady state
temperature of the insulated surface.
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