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PART A : ANSWER THREE (3) FROM FOUR (4) QUESTIONS

Q1 (a) Briefly explain the characteristics of laminar flow

(5 marks)

(b) An oil flow through a horizontal circular pipe of diameter 50 mm, 500 m long at the
rate of 0.19 I/s. The kinematic viscosity and relative density of the oil are
2.5 x 10 m?*s and 0.8 respectively.
(1)  Prove that the flow is laminar flow.
(i) Determine the pressure gradient and wall shear stress.

(7 marks)

(c) Ina pipe of 200 mm diameter. the average velocity of air is found to be 0.15 m/s. If
the kinematic viscosity of the air is 1.51 x 10° m%/s.

(i)  Determine the maximum velocity of the air and the velocity of the air at 40 mm

from the pipe wall.
(if)  Prove that the maximum velocity occurs at the centreline of the pipe.
(8 marks)
Q2 (a) Briefly explain the different between major and minor losses.
(5 marks)

(b) A centrifugal pump is used to deliver 0.04 m?/s of water from a reservoir to a large
tank at a height of 20 m through a 150 mm diameter 100 m long plastic pipe. Based
on Figure Q2(b), determine the major loss occur in the piping system. The density
and kinematic viscosity of the water are 998.2 kg/m?® and 1.007 x 10° m?¥s
respectively.

(6 marks)

(c) Based on Question 2(b), determine the power required to drive the pump if the
entrance loss coefficient and efficiency of the pump are 0.8 and 70 % respectively.

(9 marks)
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Q3 (a) Briefly explain the definition of potential flow.

(5 marks)

(b)  The mass balance for a control volume can be defined as any change of mass within
the control volume is equal to the net gain of mass flowing into the volume through
the control surface. Based on this definition, derive the equation of mass balance for
3 dimensional, unsteady and compressible fluid flow.

(15 marks)

Q4 (a) Briefly explain the different between streamlined body and blunt body.
(5 marks)

(b) A plastic ball with outside diameter of 80 mm is supported in vertical air stream
which is flowing at a velocity of 13 m/s. The density and kinematic viscosity of air
are 1.25 kg/m* and 0.00015 m?s respectively. Based on Figure Q4(b), determine the
drag coefficient of the plastic ball.

(7 marks)

(c) Based on Question Q4(b), if the thickness of the plastic ball is | mm, determine the
density of the plastic. [Volume of sphere = (4/3)r’]

(8 marks)
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PART B : ANSWER ALL QUESTIONS.

Q5 (a) What is cavitation and how to avoid cavitation from occur.

(5 marks)

(b) A laboratory tests were conducted on a centrifugal pump with 400 mm diameter
impeller and rotating at 1500 rpm. The results shows that the pump discharge
0.03 m%s of water against a total head of 20 m. If the pump efficiency and the
density of the water are 85%, 998.2 kg/m’ respectively, determine power required by

the pump.
(5 marks)

(c) Based on Question Q5(b), determine head, discharge and the ratio of head,
discharge, power of the geometrically similar pump with 250 mm diameter impeller
and running at 3000 rpm.

(10 marks)

Q6 (a) Differentiate between compressible and incompressible fluid flows.

(5 marks)

(b) A jet-propelled aircraft is flying at 1100 km/h at sea level. Determine the aircraft
Mach number. The temperature, gas constant and specific heat ratio of air are 20°C,
0.287 kJ/kg.k and 1.4 respectively.

(5 marks)

(¢) A large pressure vessel, fitted with a nozzle, contains air at a pressure of
2943 kN/m?* (abs.) and at a temperature of 20°C. The pressure at the outlet of the
nozzle is 2060 kN/m? (abs.). The gas constant and specific heat ratio of air are 0.287
kJ/kgk and 1.4 respectively. If the diameter of the nozzle is 10 mm, determine the
mass flowrate of air flowing at the outlet of the nozzle.

(10 marks)
- END OF QUESTION -
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Figure Q2(b) : Moody Chart
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Figure Q4(b) : Drag Coefficient of a Smooth Sphere
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List of Formula
I. Re =pvD/u
2. Q==nD'Ap/128ul
3. Ap/l =4w/D
4 V=V/2

u= Ve [1—(2r/D)?]

prpg + vi/2g +z; + hy = pr/pg + vA/2g + z2 + hp+ by
ht = K,v?/2¢g

hy = fv’/2gD

f = 64/Re

10. W = pgOhy

L e N

11.Fo=C_ %pUA

127 = peOh

‘ 13. Cn = gHW D

14. Co= Q/wD?

15. Cp = P/pw’D?

16. Ma = V/e

17. ¢ = (kRT)"*
18.To=T + (V%2 ¢p)
19. Py/P> = (T)/T5)*%- 1
20. (pi/p2) = (TY/T3)V*-D
21. cp=RK/(k-1)

22. p=PRT
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