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The figure given in the last page illustrates the pumping system to be 

designed under this assignment. A list of data is given to you followed by 

the assignment requirements. Any missing data you can find in the tables 

giving in the text book or in any other related reference.   

 

List of data given: 

 

 Q design = 0.50 m
3
/s. 

 C = 150 for new  pipe 

           C = 120 for old pipe 

 L = 7500m  (length of the pressure line) 

Number and type of fittings on the pressure pipe are:  

           45
0
   Bends = 25 

           22.5
0
 Bends = 15 

           90 
0
   Bends = 5 

Note: the fittings on the delivery pipe and on the manifold are to be 

specified by you before you start calculating the minor losses. These 

fittings include the diffusers bends and valves. These fittings are not 

included in the fittings listed above.  

 Pumps type: Submersible  

L delivery = 10m 

           

 

Assignment requirements  

 

a) Select the most economical pipe diameter. 

b) Draw the system curves [i.e. new pipe, old pipe, Hstatic)max , (Hstatic )min] 

c) Select the suitable number of pumps in parallel and the number of 

standby units. 

d) Select the a suitable pump type (ABS, Flygt, KSP – go to the internet 

or any other resource).  

e) What is the efficiency of the selected pumps at each operating point 

(i.e.  when one pump, two..,…etc..,  in operation) and what is the power 

needed in each case. 

f) Check for Cavitation.  

g) What is the size of the stand by generator needed? 

h) What is the size of the transformer needed? 

i) Locate air release valves and drain valves on the pressure line. 



j) Design the thrust blocks and list them in a table. Show your 

calculations. 

k) Analyze the system for water hammer using surge chart method and 

decide the maximum pressure after power failure. Check in your analysis 

if column separation will occur and draw the time history for Q, V, and 

pressure at a point just after the pump. 

 

l) What is the volume of the air chamber to be installed just after the 

pump to protect the system from water hammer pressure just after power 

failure? Assume that the air chamber will limit the upsweep to 0.4Ho at 

the pump and to 0.2Ho at a paint at mid length of the presume line. 

Assume K = 0.3 

 

m) Design the wet well to accommodate the selected number of pumps, 

and to guarantee the required active volume for proper pumping 

operation. (Note: the level of the  inlet pipe to the wet well is +24MSL) 

 

n) Draw a sketch of the delivery pipe showing the valves on each pipe 

and draw the manifold and the flow meter and its bypass arrangement. 

 

o) Draw a sketch of the general layout of the pump station, and a 

proposed plan for the guard room, the transformer the MDB& PLC room, 

the generator room and its fuel tank. 

 

p) Design the bar screen channel and show a sketch of its plan and 

vertical cross section. 

 

q) Design a rectangular grit removal channel and show a sketch of its 

plan and vertical cross section. 

 

 

 

Note: additional requirements may be added during your work 

on the assignment. 

 

If you have any question, send an e-mail: frabah@iugaza.edu 

 

The assignment is due on 25/12/2013.  

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


