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EMC 0226:  FLUID MECHANICS II           

 
DATE: DECEMBER 2014                                                                                          TIME: 1½  HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

 

QUESTION ONE (30 MARKS) 

a) State three main causes of energy losses in pipelines.  (3 marks)  

b) In relation to centrifugal pumps define the following;  

(i) Manometric efficiency  
(ii)  Mechanical efficiency  
(iii)Overall efficiency  
(iv) Volumetric efficiency  

c) Using Chezy’s formula determine the head lost due to friction in a pipe 8cm diameter and 
length 35m, the velocity of flow is 2m/s and the Chezy’s constant is 100.  (4 marks)  

d) Find the head lost when a 200mm diameter pipe suddenly enlarges to 400mm diameter, the 
rate of flow is 250 litres/second.  (5 marks)  

e) A single cylinder single acting reciprocating pump has a piston diameter 15cm and stroke 
22.5cm long, if the pump lifts water to a total height of 8m at 30 rpm, calculate the power 
required to drive the pump.  (5 marks)  

f) Oil of viscosity 0.048 kg/ms flows through 18 mm diameter pipe with mean velocity of 0.3 
m/s, calculate the pressure drop which occurs over 45m long pipe.  Also calculate the 
velocity at distance 3m from the wall of the pipe.  (5 marks)  

g) In a pipe of diameter 350mm and 75m length water is flowing at 2.8m/s, find the head lost 
due to friction using the Darcy – Weisbach formula.  (3 marks)  

 

 



QUESTION TWO  

a) A double acting reciprocating pump has a piston diameter of 15cm and stroke 30cm, it raises 
water to a height of 20m at speed of 60 rpm, the discharge is 10 litres per second.  Calculate 
theoretical discharge, percentage slip, coefficient of discharge and the efficiency of the 
pump.    (8 marks)  

b) In a pipe of 300mm diameter and 800m length a liquid of specific gravity 0.8 is flowing at a 
rate of 0.45m3/s.  Find; the head lost due to friction and power required to maintain flow if 
the kinematic viscosity of the fluid is 0.3 stoke.  (7 marks) 

 

 QUESTION THREE  

a) Show from first principles that the loss of pressure due to laminar flow in a horizontal 

circular pipe is given by 
d

LV
p 2

32µ= where µ is the viscosity, V is mean velocity; L  and d 

are length and d diameter of the pipe.  (12 marks)  

b) Water at 20oC heats through a horizontal slot 0.25mm deep, 100mm broad and 150mm long, 
if the pressure difference is 34 kN/m2 find the rate of leakage.  (3 marks)  

 

QUESTION FOUR  

a) A centrifugal pump is running at 1000 rpm, the impeller has diameters of 30 cm and 60 cm at 
inlet and outlet respectively, the vane angle at outlet is 25o, if the velocity of flow through the 
pump is 3 mps, calculate the work done per 10N of water on the impeller.  (7 marks)  

b) The discharge of water through a horizontal pipe is 0.25 m3/s, its diameter, which is 200 mm 
suddenly enlarges to 400mm, if the intensity of pressure in the smaller pipe is 120 kN/m2, 
determine; loss of head due to sudden enlargement and pressure in the large pipe and power 
lost due to sudden enlargement.  (8 marks) 
 


