CONFIDENTIAL

UTHM

Universiti Tun Hussein Onn Malaysia

UNIVERSITI TUN HUSSEIN ONN MALAYSIA

FINAL EXAMINATION
(ONLINE)
SEMESTER I
SESSION 2020/2021

COURSE NAME . FLUID MECHANICS
COURSE CODE . DAM 22003
PROGRAMME CODE . DAM
EXAMINATION DATE  : JANUARY/FEBRUARY 2021
DURATION . 3 HOURS
INSTRUCTION . ANSWER FIVE (5) QUESTIONS

ONLY

OPEN BOOK EXAMINATION

TERBUKA

THIS QUESTION PAPER CONSISTS OF SIX (6) PAGES

CONFIDENTIAL



CONFIDENTIAL DAM 22003

Q1 (a) An open ended U-tube manometer is attached to a container of gas that is
exerting a pressure of 108.5 kPa. The atmospheric pressure is 99.8 kPa.

(1)  Draw a diagram of the manometer,
(2 tnatks)
(i)  When the valve of the container is opened, will the weteuty in the
open arm of the u-tube move up or down? Why?
(2 matks)
(iii)  After the mercury in the U-tube stops moving what will be the
difference in height of the mercury levels in the two arms.
(6 1arks)

(b) Two tanks are connected through a mercury manomeler with mchned
tubes, as shown in Figure Q1(b).

(i)  From the figure which tank has the higher pressure, A or B Give a
reason for your answer.
(2 marks)

(i)  Find a and & if the pressure difference between the two tanks is 20
kPa.
(8 marks)

Q2 A 3-m-long quarter-circular gate of radius 2 m is hinged about its upper edge at A
as shown in Figure Q2. The spring is used to pressed the gate to control the water
flow over the ledge B. Determine the minimum spring force required to keep the
gate closed when the water level reaches 6.8 m.

(20 marks)

Q3  The flow rate of methanol at 20°C (density = 788.4 kg/m?) through a 4-cm-
diatneter pipe is to be measured with a 3-cm-diameter orifice meter equipped with
a mercury manometer across the orifice plate. If the contraction and velocity
coefficient of the orifice meter are 0.63 and 0.9/ respectively, and the differential
height of the manometer is read to be 11 cm,

(1) detetmine the fow tate of ethanol through the pipe and the average

flow velocity.

(16 marks)
(i1) Sketch the schematic diagram of the system.

" (4 mg rks)
|
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Q4

Q5

Q6

(a) Explain the principle used to derive the Continuity Equation with an
appropriate example.
(4 marks)

(b) An orilice plale is install lo the end of a 12 cm diameter pipe. The
conttactions in a cross sectional area of the pipe cause the water to exit the
orifice at a 25 mm diameter of jet flow. If the mass flow rate and the
pressute in the pipe is 204 kg/s and 800 kPa respectively, calculate the
force required to hold the orifice plate in place.

(16 marks)

The system delivers water from a reservoir al point 1 (o reservoit at point 2. This
system consists of 1200 m length of cast-iron pipe with a diameter of 5 cm, two
45° olbows (K — 0.2 cach), four 90° clbows (Kr — 0.3 each), a fully open globe
valve (K7 = 8 5) and a sharp exit (K7 = 1 0) into a reservoir The elevation at point
1 is 400 m and elevation at point 2 is 500 m.

(1) Sketch the schematic diagram of the system.
(4 marks)

(i1) Calculate gauge pressure at point 1 to deliver 0.005 m3/s of water at 20° C
into the reservoir,

(16 marks)

(a) The pressure drop in a smooth horizontal pipe in a turbulent,
incompressible flow depends on the pipe diameter, pipe length, fluid
velocity, fluid density, and viscosity.

Ap=f(D. S, V,p,w

Find a non-dimensional relationship for the pressure drop.
(15 marks)

(b)  Oil with kinematic viscosity of 4.2 x 10 m?/s is pumped through a 914
mm diameter pipeline at a rate of 0.5 m*/s. A model of this pipeline is to
be designed using a 76 mm diameter pipe and waler al 20°C as the
wotking Muid. Delennine (he fluid velocity required in the model to
maintain Reynolds number similarity between these two systems,
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Figure QI(b)
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TABLE | : PHYSICAL PROPERTIES OF WATER (SI UNITS)

TR st

Specilic Dynamic Kinvmatic Surfuce Vapor Speed of|

Drensity,  Weight®, Viscasity, Viscasity, Tepsion, Pressure, Sasnd®,

Temperature o ¥ i v o i I
0 th/m’y  kN/mby IN-s/m'y tar /sy N/ [NAmdiabsg) fm/s
0 999.9 G506 1767 E-3 1787 E~6 75 E- 2 6108 E+2 1403
5 Y00 9807 1519 E~3 1519 E~6 749 E-2 8312 E+2 1427
HE G047 LR Ly B3 L E~6 142 E~ 12 1228 E+ 3 1447
20 we.2 9785 1462 E-3 1004 E-6 7118 E-2 2338 E+3 1481
Kii] 9957 9765 7915 E~4 8000 E=~7 742 E~2 4243 E+3 1507
40 9912 9731 659 E~4 6580 E~7 69 E-~2 7376 E+3 1526
50 988.1 G650 5468 E—~4 553 E~7 6% E-2 1233 E+4 1541
6z N3l Gbd2 4665 E-4 4745 E -7 662 E-2 1992 E+d 1552
it 9778 G589 AM2 E~-4 414 E-7 644 E— 2 3116 E+ 4 1355
971.8 9530 3347 E-4 3650 E~7 626 E~2 473 E+4 1355
90 963.3 G467 3147 E~4 3260 E~7 608 E~-2 71010 E+4 1350
100 9584 9399 2818 E—~4 2940 E-7 E-2

u

589 1013 E+ 3 1543
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