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HYDRAULICS 

Q2. Two identical pumps having the tabulated characteristics are to be installed in a 
pumping station to deliver sewage to a settling tank through a 200 mm in diameter 
pipeline that is 2.5 km long. The elevation difference between the reservoirs is 15 m. 
Allowing for minor head losses of 10 v2/2g and assuming an effective roughness of 
0.15 mm calculate the discharge and power consumption if: 

a) a single pump is used; 

b) the two identical pumps are used is series; 

c) the two identical pumps are used in parallel. 

Q Hp 1') 

(L/s) (m) (%) 

0 30.0 -
10 27.5 44 

20 23.5 58 

30 17.0 50 

40 7.5 18 
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HYDRAULICS 

Q3. A pump is required to deliver water to an elevated storage tank. The water must be 
raised 44 m, and a 150 m-long ductile-iron pipe (ks= 0.12 mm), 35 cm in diameter is 
to be used. Determine the appropriate pump speed (based on the highest efficiency 
obtainable) and the operating conditions if Pump Ill in Figure 5.24 is used. The 
suction line is 10 m of the 150 m length, minor loss coefficients in the suction line 
total 3.7, and the discharge line contains only an exit loss (kL = 1.0). 
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HYDRAULICS 

Q4. A 0.5 m-diameter concrete (ks= 0.36 mm) pipe has 5 cm-thick rigid walls and 
carries water 600 m before discharging it into another reservoir. The surface 
elevation of the downstream reservoir is 55 m lower than the supply reservoir. A 
gate valve (kL = 0. 15) just upstream of the lower reservoir controls flow rate. Minor 
losses on the pipe also include a simple entrance (kL = 0.5). Calculate the 
maximum water hammer pressure that can be expected on the valve if it closes in 
0.65 sec. Also determine the total pressure the pipeline will be exposed to during 
the water hammer phenomenon. 
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