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Archimedes screws at the SeaWorld Adventure Park 

https://www.math.nyu.edu/~crorres/Archimedes/Screw/applications/SeaWorld_screw_big.jpg 
 

 
How does a centrifugal pump work?  https://www.youtube.com/watch?v=Vhc-hEjh12I 
Different types of centrifugal pumps: https://www.youtube.com/watch?v=2W4bTrV412A 
Different types of positive displacement pumps:  https://www.youtube.com/watch?v=4OJTN0M1DBk 
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Pump Similarity 
 
𝐻, 𝑊̇, 𝜂 = 𝑓𝑐𝑛𝑠(𝜌, 𝜇,𝜔,𝐷, 𝑄)  =>  Ψ,Π, 𝜂 = 𝑓𝑐𝑛𝑠(Φ, 𝑅𝑒)   
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4AE12 
“4”:  discharge line size in inches 
“AE”:  pump model  
“12”:  maximum diameter of impeller, in inches 
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https://www.mgnewell.com/wp-content/uploads/2017/07/Understanding-Pump-Curves.pdf 
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EOC 

calculating power consumption costs. 
 
If we take our same example of a flow of 140 gpm using the 7.9” 
impeller, the power demand is 2 hp.    
 
When sizing a motor, the total current and future demand should 
be considered to make sure that the motor is the correct size.   
The motor is typically sized not at the peak efficiency point but by 
the maximum power draw that will be needed.  It is common 
practice to size the motor for the End of Curve (EOC) horsepower 
requirements.    In the example shown, even though 2 hp is 
required for a flow of 140 gpm with 40 ft head, the end of curve 
horsepower requires a 2.5 hp motor be used. 
 

NPSHr Curve 
The 3rd part of the pump curve is the Net Positive Suction Head 
Required (NPSHr) curve. The NPSHr curve provides information 
about the suction characteristics of the pump at different flows.  
 
The x-axis is still measured in flow units (gallons per minute), but 
the y-axis is now measured in feet of NPSHr. Each point along 
the curve identifies the NPSHr required by the pump at a certain 
flow to avoid cavitation issues that would be damaging to the 
pump and would have a negative impact on overall pump 
performance.  In other words, the NPSH available must be 
greater than the NPSHr to avoid cavitation. 
 
Looking back at our example design flow of 140 gallons per 
minute, we can see that this pump will require approximately 2.5 
ft of NPSHr at that condition.  
 
Generally speaking NPSHr does not vary dramatically between 
variations in impeller trim which is why we do not see separate 
curves for the minimum and maximum impeller trims. Those 
curves are actually present, but they are overlaid by the design-
trim NPSHr curve. 
 
Composite or Quick Selection Curve 
 
Often, an entire line of pumps of one design can 
be shown in a composite curve to give a 
complete picture of the available head and flow.  
These charts provide flow, head and pump size 
only.  For more specifics, you must then refer to 
the specific performance curve for impeller 
diameters, efficiency and other details. 
 


