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

Q1 (a) Descibe brielly the chatacletistic of fully developed laminar flow.
(5 marks)

(L) I'tom governing laws for [ully developed laminar [low, detive an equation
tor fully developed laminar flow that shows the relation between flowrate
and pressure gradient.

(15 maiks)

Q2 (2 Describe briefly the advantage and disadvantage of using Moody Chart in
caleulating the value of ftiction factot
(5 marks)

(b) Figure Q2(b) shows water at 30°C flows through a 15 mm diameter 1.9 m
long rubber hose from a spray tank. The air pressure inside the spray tank
is 150 kPa. Determine the flowrate of the water at the nozzle if the loss
coefficient at entrance, loss coefficient for the nozzle and the friction
factor for the rubber hose are 0.5, 0.75, 0.11 respectively.

(15 marks)

Q3 (a) Describe briefly 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 delinition,
derive the equation of mass balance for 3 dimensional, unsteady and

compressible fluid flow.
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Q4 (a) Describe briefly the effect of drag and lift force on ground vehicle.

(5 marks)

(b) A sports car has a [rontal area ol 1.68 m? and drag coeflicient of (.32
when windows and sunroof are closed The drag coefficient increase to
0.41 when the sunroof is open. If the temperature of air is 30°C, determine
the additional power consumption of the car when the sunroof is open at
90 km/h
(6 marks)

(c) A jumbo airplane has a mass of 400 000 kg when fully loaded with 400
passengets and lake ofl al a speed ol 250 kin/h. Il the au (empetalwe is
20°C, determine the take off speed when the airplanc has 100 empty scats.
Assume each passenger with luggage is 140 kg and the wing and flap
settings are maintained the same.

(9 marks)
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PART B : ANSWER ALL QUESTIONS.

Q5 (a) [xplain brielly the use of hydiaulic scaling in detetmiuing the pumnp
performance.

(5 marks)

(b) A small centrifugal pump is used to pump a 30°C water at the rate of 6 L/s
with input power of 3.73 kW and efficiency of 70 %. If the diameter of the
pump is 20 e¢m and operate at 1200 rpm, delermine head, capacily and
power coefficient.

(6 1matks)

(c) After graduation, you work for a pump manufacturing company The chief
engineer tells you to use pump in question QS(b) to pump gasoline with

specific gravity of (.7. Determine the new flowrate, input power and head.

(9 marks)

Q6 (a) Explain briefly the different between incompressible and compressible
fluid flow.

(5 marks)

(b) Alr at pressure and temperature of 200 kPa, 373.2 K flows through a duct
at Mach Number of 0.8. The gas constant and specific heat ratio of air are
0.287 kJ/kg.k and 1.4 respectively. Determine;
(1) air velocily,;
(i1) stagnation pressure;
(iii)  stagnation temperature; and

(iv)  stagnation density.
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(c) Nitrogen enters a converging diverging nozzle from a reservoir at a
pressure of 700 kPa and temperature of 400 K. The gas constant and
specific heat ratio of nitrogen are 0.2968 kJ/kg.k and 1.4 respectively.
Determine;

(i) critical pressure
(11) clitical (emperatute,
(1) critical density: and
(iv)  critical velocity,

(7 marks)

- END OF QUESTION -
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