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FExam Notes:

1- Closed Books & Notes.

2- Read each problem carefully before attempting to solve it.
3- Write all work on this exam paper.

4- Show complete solutions to get full marks.

Good Luck,



Q1 (7 Marks): Water flows through a horizontal 60-mm-diameter galvanized iron pipe, its
roughness equal to 0.15 mm, at a rate of 0.02 m®/s. If the pressure drop (P1 — P2) is 135 kPa per 10
m of pipe, do you think this pipe is (a) a new pipe, (b) an old pipe with a somewhat increased
roughness due to aging, or (c) a very old pipe that is partially clogged by deposits? Justify your
answer. The water’s kinematic viscosity is 1.12 x 10 m?/s.

Q2 (6 Marks): Water flows at a rate of 0.04 m®/s in a 0.12-m-diameter pipe that contains a sudden
contraction to a 0.06-m-diameter pipe. Determine the pressure drop across the contraction section.
The manufacturer gave you the below plots for your information.
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Q3 (7 Marks): Water is pumped between two large open tanks as shown in the Figure below. If
the pump adds 50 kW of power to the fluid, what is the flow rate passing between the tanks?
Assume the friction factor to be equal to 0.02 and minor losses to be negligible.
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Answers/Solutions Key

Q1:

For the horizontal pipe (2 =22) with Vi=Va the energy equation
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1.12x1074 2 60 mm
for a new galvanized iron pipe (see TableB.1) the friction factor
shouvld be (see Fig.8.20) {=0.0255. Since this is less than the
actval valve F=o. e3L¥, the pipe is not a new pipe.

With Re = 3.79x10° and =0.032% we obtain from Fig. 8.20 a
relative roghness of & =0.006. This is approrimately fwice
the rovghness of a new pipe — certainly quite pessible. A very
old partially clogged pipe wowld hove considerably greater head

Joss. Thos, the pige is an old pipe with somewhat increased rosghness.




Q2:
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Qa3:
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