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QUESTION 1 [14] 

 

a)  Define the following types of fluids:                                                   

i. Ideal fluid                                              [2] 

ii. Real fluid                                                    [2] 

iii. Newtonian fluid                                [2] 

iv. Non-Newtonian fluid          [2] 

 

b)  The space between two flat parallel plates is filled with oil. Each side of the plate is 60 

cm. The thickness of the oil film is 12.5 mm. The upper plate, which moves at 2.5 m/s 

requires a force of 98.1 N to maintain the speed. Determine: 

i. the dynamic viscosity of the oil, and         [3] 

ii. the kinematic viscosity of the oil, if the specific gravity of the oil is 0.95.   [3] 

                                                                                       

 

QUESTION 2 [21] 

 

a) Explain what is meant by gauge pressure, atmospheric pressure and absolute pressure.  [6] 

 

b) A U-tube manometer, as shown in Figure Q21, measures the difference of pressure 

between two points A and B in a liquid of density ρ1. The U-tube contains mercury of density 

ρ2. Calculate the difference of pressure if a=1.5 m, b=0.75 m and h=0.5 m and if the liquid at 

A and B is water and ρ2=13.6ρ1.                  [10] 

 
Figure Q21 

 

c) Sketch the pressure distribution of the water on the dam wall shown in Figure Q22. 

Indicate the direction of the resultant force and position of the centre of pressure on both 

sides.            [5] 

 

 
Figure Q22 
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QUESTION 3 [24] 

 

a)  Differentiate between uniform and non-uniform flow with regards to liquids in motion.[4] 

 

b) Derive with the aid of a sketch the continuity of flow equation for liquids, stating 

assumption and the principle of conservation used.      [5] 

 

c) In the system shown in Figure Q3, water at 20ºC is pumped from tank A to reservoir B at a 

rate of 40l/s. The piping is all commercial steel. The inlet pipe is 10 m long and 120 mm in 

diameter. The outlet line is 150 m long and 110 m in diameter. Only consider the energy loss 

near exit of the outlet line, with k = 4. Determine the electrical power required to drive the 

pump if its overall efficiency is 88%. Reservoir B’s free surface is 25 m above that of tank A.  

[15] 

 
Figure Q3 

 

 

QUESTION 4 [16] 

 

a) Determine the energy loss due to 1.04 l/s of water through a sudden enlargement from a 25 

mm OD x 2 mm wall copper hydraulic tube to a 80 mm OD x 2.8 mm wall tube.             [10] 

 

b) Compute the energy loss that would occur as 0.003m³/s flows from a tank into a steel tube 

with an outside diameter of 50mm and a wall thickness of 1.7mm. The tube is installed flush 

with the inside of the tank wall with square edges.      [6] 

 

 

 

 

QUESTION 5 [15] 

 

a) State the range of Reynolds number for flow in pipes to be classified as:          [3] 

i. Laminar flow 

ii. Transition zone 

iii. Turbulent flow 
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b) For the system shown in Figure Q5, Kerosene (sg=0.82) at 20ºCis to be forced from the 
tank A to reservoir B by increasing the pressure in the sealed tank A above the Kerosene. The 

total length of DN 50 Schedule 40 steel pipe is 38 m. Calculate the required pressure in tank 
A to cause a flow rate of 435 l/min, considering the energy loss due to friction but neglecting 
other losses. (ID of DN 50 Sch 40 pipe = 52.5 mm, μ=1.75x10

-3
)                                    [12] 

 

 
Figure Q5 
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Formula Sheet 
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Entrance Resistance coefficients 

 

 


