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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.

(i) Draw a diagram of the manometer.
(2 marks)
(i)  When the valve of the container is opened, will the mercury in the
open arm of the u-tube move up or down? Give justification to
your answer.
(2 marks)
(i)  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 marks)

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

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

(i) Find angle, @ 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 press 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
diameter 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 0.97 respectively, and the differential
height of the manometer is read to be 11 cm,

(1) determine the flow rate of methanol through the pipe and the average

flow velocity.
(16 marks)
(i)  Sketch the schematic diagram of the system.
(4 marks)
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Q4 (a) Expiain the principle used to derive the Continuity Equation with an
appropriate example.
(4 marks)

(6)  An orifice plate is instailed to the end of a 12 cm diameter pipe. The
contractions 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
pressure in the pipe is 20.4 kg/s and 800 kPa respectively, calculate the
force required to hold the orifice plate in place.

(16 marks)

Q5  The system delivers water from a reservoir at point I to reservoir at point 2. This
system consists of 1200 m length of cast-iron pipe with a diameter of 5 cm, two
45° elbows (K. = 0.2 each), four 90° elbows (K., = 0.3 each), a fully open globe
valve (K. = 8.5) and a sharp exit (K, = 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)
(i) Calculate gauge pressure at point 1 to deliver 0.005 m®/s of water into the

reservoir. Use Moody Chart in Figure QS5 to find the friction factor.

(16 marks)

Q6 (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. SV, p,p

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 water at 20 °C (kinematic
viscosity = 1.004 x 10® m?/s) as the working fluid. Determine the fluid
velocity required in the model to maintain Reynolds number similarity
between these two systems.

(5 marks)

-END OF QUESTIONS-
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Figure Q1(b)

Figure Q2

4 CONFIDENTIAL

l EEUES Ay U AR




COURSE CODE: DAM 22003

PROGRAMME CODE: DAM

DAM 22003
ap ‘ssauydnas aapejay

FINAL EXAMINATION

SEMESTER/SESSION: SEMESTER 1 /2021/2022
COURSE NAME: FLUID MECHANICS

CONFIDENTIAL

23 ‘12quInu spjouAay

Wlg 9¢r conz Vg 9cv g 013 9g v 5Nz Os 9c v ¢onz Wl g oacr ¢ (opz €O!
™~ 1

1000070 - TTT T T 1 LI i e | LIS 5. T, L . T 800°0
= 1000000 = /3 sto0 $10000 IS ERRWW0 i
e T TR 000 £00000°0 1E soums 60070
= C000000=dr s 900 $10000 vos Bnasy |
00000 e | B 1’0 50000 von pazyeag | 10°0
9 pa=m 9T $8000°0 van st 1
1000°0 > T : =t SI000 5000000  Buiqni ssmiq a0 sddo)) |
S s 0=ar TIT "o ££0000°0 Pot Oows JaqqnY |
70000 : HITNS] 17 _sedid yioowg 50 91000 axms pooy
7 o ] nENy; 660 00000 w0y |
38.0 -3 r.......l N o 0 uﬂﬂ!— = m—Q.O
- b, e N wuw u Euampy
30000 S TR + sauydnoy
e = e 1 A 200
N
000 = e v
e N W §TO00
#00°0 NI A%
9000 f. LT TSN / W €00
8000 = nEi — ~ AN A
.—O.o ~ S ir........r - 3 3 m
h - O s ‘e o
§10°0 e S AN ) 00
. Siriss SR
i S Y THH so0
- e X
€00 } Y
< -y 90°0
00 % s
<00 5 T 4 ’ L00
(330 sjaa2] S ) mopJ wangan) y3nos Ajng S s 800
moy [T moy | mop |xl
mangny Euonsws] o] Y- 60°0
5 I8 6 18 T N R 0 W

CONFIDENTIAL

Moody Chart

3
.

Sra0150) voyary Kanq

Figure Q5




