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ENRE 261 ENGINEERING FLUID MECHANICS
MID-TERM EXAMINATION - 94 10 18

Water at 20°C is flowing in a 2-cm-diameter pipe. The
velocity profile can be described by u(r) = 10(1 - r®), with
r measured in centimeters. :

Determine: a) the average velocity of the flow;
b) the mass flow-rate;
c) whether the flow is laminar or turbulent, and
d) the magnitude of the shear stress at the wall.
(12 marks)

A tank is constructed of a series of cylinders having

diameters of 0.30, 0.25, and 0.15 m as shown below. The tank
contains oil, water, and glycerin, and a mercury manometer is
attached to the bottom as illustrated. What is the manometer
reading, h? (12 marks)

A fire hose nozzle has a diameter of 3 cm. According to some
fire codes, the nozzle must be capable of delivering at least
1150 litres/min. If the nozzle is attached to a 7.5-cm-
diameter hose, what pressure must be maintained just upstream

of the nozzle to deliver this flowrate? (2" marks)
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