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INSTRUCTIONS: Answer question one and any other two questions  
      
   
QUESTION ONE (30 MARKS) 

a) With help of a neat sketch explain the operation of a reciprocating pump.  (5 Marks) 

b) Define the following forms in relation to reciprocating pumps: theoretical discharge, actual 

discharge and negative slip.        (5 Marks) 

c) Define critical velocity in relation to fluid flow.       (2 Marks) 

d) The discharge through a pipe is 200 litres/second, Find the head lost when the pipe suddenly 

enlarges from 150 mm diameter to 300 mm diameter.      (5 Marks) 

e) An oil having viscosity 0.048 Kg/m/s flows through a 18 mm diameter pipe with a mean velocity 

of 0.3 m/s.  Calculate the pressure drop which occurs over 45 m length of the pipe.  (3 Marks) 

f) Find the head loss when a pipe carrying water abruptly changes from 150 mm to 100 mm 

diameter if the coefficient of contraction is 0.6.        (4 

Marks) 

g) A piston of a single acting pump has a diameter of 10 cm and stroke of 20 cm, the pump is used to 

raise water 20 cm when running at 50 rpm.  Calculate, theoretical discharge and power required to 

run the pump its efficiency is 90%.       (6 Marks) 
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QUESTION TWO (15 MARKS)   

a) Viscous flow occurs between the parallel plates whose length in the direction of flow is � and the 

distance apart is �, show that if the length of the plates is large compared to � and side friction is 

neglected, the pressure drop in the direction of flow is 
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When µ is viscosity and v is mean velocity.       (10 Marks) 

b) A single acting reciprocating pump has plunger diameter 30 cm and stroke 20 cm, the speed of 

the pump is 30 rpm and delivers 6.5 litres/second.  Calculate the coefficient of discharge and 

percentage slip.          (5 Marks)

         

QUESTION THREE (15 MARKS) 

a) Show that discharge through a circular pipe is given by 
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difference, � is the diameter, µ  is the velocity and � is the length of the pump.  (7 Marks) 

b) Discharge of water through a horizontal pipe is 0.25 m3/s and its diameter which is 200 mm 

suddenly enlarges to 400 mm.  If the intensity of pressure of water in the smaller pipe is 120 

KN/M2 determine, the loss of head due to enlargement, pressure in the larger pipe and power lost 

due to enlargement.          (8 Marks) 

QUESTION FOUR (15 MARKS) 

a) Three pipes 400mm, 200mm and 300mm diameter have length 400m, 200m and 300m 

respectively. They are connected in series to make a compound pipe.  The ends of the compound 

pipe are connected to two tanks whose difference in water level is 16m.  If the coefficient of 

friction for these pipes is the same and equal to 0.005, determine discharge through the pipe 

considering minor losses.          (9 Marks) 

b) Radial clearance between plunger and cylinder wall is 0.075 mm, plunger is 250 mm long and has 

100 mm diameter.  The pressure difference of water on two ends of the plunger is 207 KN/M2 

and viscosity is 103 x 10-3 Kg/ m/s.  Treating the flow as if occurring between parallel plates 

estimate the rate of flow.          (6 Marks) 


