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7.
The University of Calgary
Department of Chemical & Petroleum Engineering
ENCH 501: Transport Processes Quiz #1 September 16, 2003

Time Allowed: 45 mins. Name:

Problem #1 (4 points)

Power loss in a journal bearing (P) varies with the length of
the bearing (¢), the diameter (D), the clearance or width of gap
filled with lubricant (8), the rate of rotation (w), the fluid w l

=\ >

viscosity (1) and the pressure (p).
Determine the dimensionless quantities which describe the system.

Problem #2 (6 points)

The pressure rise Ap, of a liquid flowing at a steady rate through a centrifugal pump, depends on
the pump diameter D, the angular rotation rate of the motor w, the volumetric flow rate Q, and the
density of the fiquid p.

The following data are given for a prototype and a test model which is geometrically similar.
Determine the two values missing from the table. Show your steps. :

Variable Prototype Model
Ap, kPa ? 29.3
Q, m¥min 1.25 ?
P, kg/m* 800 999
W, rad/s 183 367

D, mm 150 50
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