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1. a) Sketch a flow chart identifying the sequence of processes used in a 

typical water treatment works. Show where in the process chemicals 
are added and state their purpose.  

(8 marks) 
  
 b) Briefly explain the purpose and operation of the following wastewater 

treatment processes: 
 

i) A percolating filter unit (3 marks) 
ii) A primary sedimentation tank (3 marks) 
iii) A storm tank  (3 marks) 

 
c) A venturi flume, throat width 0.8m is situated in the 1.5m wide inlet 

channel to a sewage treatment works. Under dry weather flow 
conditions, when the depth of flow at the throat has been recorded as 
0.7m, a hydraulic jump forms downstream of the flume. Determine the 
flow rate under these conditions and the depths of flow upstream and 
downstream of the flume.State any assumptions that you have made. 
Undertake no more than two iterations per depth calculation.                 
     

(8 marks) 
 

 Total 25 marks  
 

2. a) Explain, using suitable diagrams, what happens at a sluice gate  in 
terms of ‘specific energy’ and ‘momentum function’ assuming a 
hydraulic jump forms just downstream of the sluice gate.   

(8 marks) 
 
 b) A trapezoidal channel with a bed width of 2.2m, side slopes of 45º and 

a gradient of 1 in  350 conveys 8.9m3/sec of water when the depth is 
1.2m. Determine the flowrate when the depth is 1.5m.             

(7 marks) 
 

c) A 1.0m high broad crested weir is located in a long rectangular channel 
of width 2.6m. When a flowrate of 5.5m3/sec passes through the 
channel a hydraulic jump forms just downstream of the weir. Determine 
the depth of flow just downstream of the weir and just downstream of 
the jump. State any assumptions you have made. Undertake no more 
than two iterations per depth calculation.                                

(10 marks) 
 

Total 25 marks 
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3. a) Sketch and annotate the gradually varying flow profiles which exist 

upstream and downstream of a broad crested weir situated in a mildly 
sloping channel, assuming critical depth flow occurs on the weir. 
Classify the profiles and explain the system you have used. (12 marks) 

 
 b) A long rectangular channel 3.0m wide, Manning 'n' value of 0.015, has 

a bed slope of 1 in 800 and a uniform flow depth of 1.45m when the 
flow rate is 8.37m3/sec. The channel has a free outfall at the 
downstream end where critical depth conditions may be considered to 
occur. Using a numerical integration technique, taking depth 
increments of 0.2m, determine the approximate surface profile 
upstream of the outfall. Table Q3 is provided.  

(13 marks) 
 

Total 25 marks 
 

Please turn the page 
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4. a) With the aid of a suitable sketch compare the performance of pumps in 
parallel with pumps in series.                 

(5 marks) 
 

b) Water is pumped from a borehole where the water level is 14m below 
ground level. Three pumps mounted in series are used, each pump has 
the performance characteristics shown in the table below. 

 
 Q (l/s)  0 10 20 30 40 
 H (m)  16 14 11  7 2 
 E (%)  0 45 62 58 48 
   

 The pumps discharge through a 150mm diameter pipe, roughness kS 
of 1.5mm and length 300m, into a tank where the water level is 8m 
above the ground level at the borehole. Determine the quantity of flow 
delivered to the tank and the approximate operational efficiency of the 
pumps. HRS tables and Table Q4 are provided.           

(13 marks) 
 

 c) A centrifugal pump with an impeller size of 90mm has been tested and 
the following results obtained at an efficiency of 60%. 

 
Speed   1200 revs/min 
Discharge   6 litres/sec 
Head   3m 
Power input  2 Kw 

 
  Determine the discharge, operating head and power input for a 

geometrically similar pump with an impeller size of 150mm operating at 
a speed of 1000 revs/min at the same efficiency.     

(7 marks) 

Total 25 marks 
END OF QUESTIONS 
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EQUATION SHEET 
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Table Q3.  To be handed in with answer book  Candidates ID.................................................. 
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Table Q4.  To be handed in with answer book  Candidates ID.................................................. 
 


