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The University of Calgary
Department of Chemical & Petroleum Engineering
ENCH 501; Transport Processes Quiz #6 November 21, 2002
Time Allowed: 50 mins. Name:

Lubricating oils are used In bearings lo reduce friction betwaen moving pars. This is commaon in
both domestic and indusiral devices and equipment, from the blender, the whesels of a car 1o
rotating heads on drilling rigs.

A bearing consisls of two parls as Hlustraled below in fig. (8). The inner part is a cylinder, 12 cm
diamater, rotating at 45 rpm. Hydraulic fuid, density BS8 kg/m® and viscosily 15.2 mPa.s, Is
between the rolaling inner cylindar and the slalionary aulside cylinder. The ouler cylinder is made
of two halves, with two slilts on cppoesite ends to admit and flow out the hydraulic fluid. The gap
space between the cylinders (8) is 2 mm. A crass-section of {he assembly is shown in fig. {b). The
pressures at the slit junctions are p, and py. It is desired lo analyze this syslem.

Assume that the bearing can be approximated by two flat halves as show in fig. {c). Each side has
two flat surfaces ane of which moves at velocily VY equal the langential velocity of the inner cylinder
and the other surface is statlonary. The gap widlh is &, For the left half, the pressure opposes the
flow of hydraulic uid. For the right side, the flow is assisled by pressura. The pressures al the ends
of the plales are p, and p,.

{a) If the met flow of hydraulic fluid is zera for the laft side, astimale the pressure drop across the
bearing.

{b) If the height of the bearing Is 4 cm, whatl Is the flow rale of the hydraulic fluid through the
bearing under the condilion for part (a)?

{c) What is the torque (force x radius) that must be applied to tun the inner cylinder for the
conditions above?
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