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LINKING SYSTEMS 

• A hydraulic system can be analysed as a set of linked 
components to make an otherwise complicated system 
easier to analyze. 

•  Idea is to break system into independent parts, analyze 
the parts then reassemble to answer questions about the 
whole system 

• Continued example 



LINKING SYSTEMS 



LINKING SYSTEMS 

• Analyze proposed system to determine anticipated 
behavior 
•  Float valve fails at school 

•  Outlet valve accidently left open 

•  Pump operation under worst failure mode 

•  Pump fails, time until system fails 

•  Float valve limited 

•  Oultet valve limited 



LINKING SYSTEMS 

•  Float valve fails at school 

 

• Upstream head = 1006.3 m  
(pump working, supply tank stays full) 

• Downstream head = 992 m  
(pool elevation at schoolyard tank overflow) 



LINKING SYSTEMS 

•  Float valve fails at school 

• Z1= 1006.3 m ; Z2 = 992 m  

• 2 bends, K =1.5 each 

• 1 inlet K =0.5 

• Upstream valve K =0.15 

•  Float valve K = 70 

• Viscosity = 1.0 E-06sq.m/s 

• Ks (HDPE) = 0.007mm 
 0.000007m 



LINKING SYSTEMS 

• Hydraulic Model 

~ 16 liters/second 



LINKING SYSTEMS 
• Outlet valve left open 

•  Treat as hole in tank 

~ 8 liters/second 



LINKING SYSTEMS 
• Pump Requirements 
•  Float Valve Fails: Q = 16 LPS 

•  Outlet Valve Left Open: Q = 8 LPS 

•  Pipe Fails: Q = 24 LPS 

•  Thus a pump that produces  
•  1006.3 – 975 = 29.3 meters of head  

•  24 LPS discharge should be suitable 
 

•  Example catalog listing next slide 

~ 8 liters/second 

~ 16 liters/second 



LINKING SYSTEMS 
•  Pump Requirements 

•  Float Valve Fails: Q = 16 LPS 

•  Outlet Valve Left Open: Q = 8 LPS 

•  Pipe Fails: Q = 24 LPS 

•  Thus a pump that produces  

•  1006.3 – 975 = 29.3 meters of 

head  

•  24 LPS discharge should be suitable 

•  E.g. Kirloskar KLS 1537 specified for 
100mm pipe, so will need reducer/
expander 

~ 8 liters/second 

~ 16 liters/second 
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LINKING SYSTEMS 
•  Thus a pump that produces  

•  1006.3 – 975 = 29.3 meters of 
head  

•  24 LPS discharge should be suitable 

•  E.g. Kirloskar KLS 1537 specified for 
100mm pipe, so will need reducer/
expander 

~ 8 liters/second 
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LINKING SYSTEMS 
•  Thus a pump that produces  

•  1006.3 – 975 = 29.3 meters of 
head  

•  24 LPS discharge should be suitable 

•  E.g. Kirloskar KLS 1537 specified for 
100mm pipe, so will need reducer/
expander 

•  However when we analyze the 
pumping side, don’t have the correct 
pump 
•  Can only produce 7 LPS , because we 

forgot the pipe friction. 

•  Options?  

•  2 in series 

Fittings at pump 



LINKING SYSTEMS 
•  Thus a pump that produces  

•  1006.3 – 975 = 29.3 meters of 
head  

•  24 LPS discharge should be suitable 

•  E.g. Kirloskar KLS 1537 specified for 
100mm pipe, so will need reducer/
expander 

•  However when we analyze the 
pumping side, don’t have the correct 
pump 
•  Can only produce 7 LPS , because we 

forgot the pipe friction. 

•  Options?  

•  2 in series (Almost works) 

•  Probably look for a bigger pump, but for 
grins, lets try 3 in series 

Fittings at pump 



LINKING SYSTEMS 
•  Thus a pump that produces  

•  1006.3 – 975 = 29.3 meters of 
head  

•  24 LPS discharge should be suitable 

•  E.g. Kirloskar KLS 1537 specified for 
100mm pipe, so will need reducer/
expander 

•  However when we analyze the 
pumping side, don’t have the correct 
pump 
•  Can only produce 7 LPS , because we 

forgot the pipe friction. 

•  Options?  

•  3 in series (essentially working) 

•  But best look for a bigger pump 

Fittings at pump 


