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Pumping System 
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Week 5: Expanded 
Discussions
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Scaling Loss Coefficients
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• Centrifugal pump with 8” suction and 6” discharge 
pipe

• On discharge there is a 6” check valve (k = 2)
• Downstream of the check valve the pipe expands to 

12” diameter
• Discharge pressure gauge is located in the 12” 

diameter piping
• Flow rate is 2000 gpm
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Scaling Loss Coefficients
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• Friction loss for the check valve is = k(V2/2g) 
where k = 2 and V is the average velocity in 
the 6” diameter pipe

• Use the pump head calculator to calculate the 
velocity head
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Scaling Loss Coefficients
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2000 gpm in a 6” pipe: V2/2g = 8.00 ft
Check valve k = 2: valve friction loss = 2 x 8.00 = 16.00 ft



Scaling Loss Coefficients
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2000 gpm in a 12” pipe: V2/2g = 0.50 ft
Check valve k = 2 (in 6” pipe)

valve friction loss = 2 x (12/6)4 x 0.50 = 16.00 ft



Scaling Loss Coefficients
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2000 gpm in a 12” pipe: V2/2g = 0.50 ft
Check valve k = 2 (in 6” pipe)

valve friction loss = 2 x (12/6)4 x 0.50 = 16.00 ft



Finish water pump layout - NPSHA

• Want the total head at 
location 2

• Don’t know P2 and V2, 
typically

• Easier to start at 
location 1, know P1 = 
atmospheric pressure 
and V1 = 0

• Then, P2 =  P1 + 10.5 
feet
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Calculate NPSHA



Answer: NPSHR would exceed NPSHA 
at just over 2500 gpm



Flow estimation from suction pressure 
measurements



A standard wastewater lift station



Incoming fluid spilling into the wet well



Pump 1 suction pressure measurement point



Total head (including friction) is the same at 
two points







Pump suction pressure over two fill and 
drain cycles



Pump suction pressure over two fill and 
drain cycles





An effective way to measure flow rate in 
parallel pumping applications: use Bernoulli
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Reasons a pump optimization rating could be low



Tight wear ring clearances avoid excessive 
recirculation



HI 1.3 generic efficiency loss associated with 
increased wear ring clearances



HI 1.3 generic efficiency loss associated with 
increased wear ring clearancesSpecific Speed



Sulzer estimates for efficiency improvements 
from reducing wear ring clearances



Generic estimates, reported data on the effects of 
increased wear ring clearances



Clearances on pumps with open/semi-open 
impellers can normally be adjusted



Clearances on pumps with open/semi-open 
impellers can normally be adjusted



Axial clearance head-capacity effect: semi-open 
impeller



Axial clearance efficiency effect: semi-open 
impeller



Axial clearance efficiency effect: semi-open 
impeller



An interesting wear ring clearance episode



A very clean, well instrumented station



However, PSAT ratings were poor



Head capacity curves and measured data



Power-capacity curves and estimated shaft power 
from PSAT (adjusted to account for VFD losses)



Efficiency-capacity curves and estimated pump 
efficiency (adjusted to account for VFD losses)



Pump the fluid up and down it falls………..



Erosion/Corrosion Damage



Cavitation Damage



Cavitation Damage – Waste Lift Station Pump



Bad Suction Geometry



Bad Suction Geometry
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