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INSTRUCTIONS: 	Answer question one and any other two questions 
		
QUESTION ONE (30 MARKS)
a) Define water hammer.  							(2 marks)
b) State three cases where water hammer may occur.  				(3 marks)
c) Water flows through a pipe of 200mm in diameter and 60m long with a velocity of 2.5m/s.  Find the loss of head due to friction.
(i) By using Darcy’s formula (assume f=0.005)  			(3 marks)
(ii) By using Chezy’s formula (assume C=55)  				(3 marks)
d) State four types of shock losses that may occur in a pipeline 		 (4 marks)
e) The passage of water through a 150mm diameter pipe is restricted by a diaphragm with a 50mm diameter hole in its centre.  The loss of head at the diaphragm is 0.375m when the velocity in the pipe is 0.177m/s.  Find the value of the coefficient of contraction of the stream passing through the diaphragm.  			(5 marks)
f) A pipe carrying 0.056m3/s suddenly changes diameter from 300mm to 150mm.  Find the loss of head and the pressure difference across the contraction in the pipe.  Cc=0.62. 									 (5 marks)
g) Water is discharged from a reservoir through a pipe 1400m long which is 350mm diameter for 700m and 250mm diameter for the rest.  Calculate the flow, taking only friction into account, if the far end of the pipe Is 35m below the reservoir level; f for the 350mm pipe is 0.005 and for the 250mm pipe is 0.006.  			(3 marks)
h) State two methods used in the hydraulic analysis of pipe networks.  	(2 marks)

QUESTION TWO (15 MARKS)
a) State five methods of controlling the water hammer pressure 		(5 marks)
b) Water flows down a straight inclined pipe.  At a point A, 45m above datum, the section of the pipe triples in area.  The pressure in the smaller pipe at A is 860kN/m2 and the velocity of flow in the larger pipe is 2.4m/s.  Find the pressure in kN/m2 at the point B which is 2.5 above datum  						(5 marks)
c) A pipe 0.093m2 in area carries a discharge of 0.283 m3/s of water.  If it enlarges suddenly to 0.37m2, and if the pressure in the smaller section is 4.8kN/m2 find:
(i) The head lost  								(3 marks)
(ii) The pressure in the larger part.  					(2 marks)

QUESTION THREE (15 MARKS)
The figure below shows a pipe network with assumed values of discharge in litres per second.  Determine the first corrected values for the pipe lines.  Use the information given in the table.
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	Pipe line 
	Length (m) 
	Diameter (mm)
	CH

	AB
	450
	450
	110

	BC
	450
	300
	120

	CD
	750
	200
	100

	AD
	600
	200
	115

	BD
	400
	350
	110



QUESTION FOUR (15 MARKS)
a) Working from first principles show that


b) A 150mm diameter pipe suddenly contracts to 100mm diameter.  If the flow Is 1.8m3min, FIND:
(i) The loss of energy due to sudden contraction.
(ii) The change in pressure in the two pipes.
(iii) The change in pressure head if there were no loss of energy, the pipes being joined by a gradual cone instead of a sudden contraction.  Take a coefficient of contraction of 0.66.  							(8 marks) 
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