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The operation of the pumps on the piping circuit described 
by the system curve, must be at the intersection of the pump 
curves with the system curve. This is because of the first law of 
thermo-dynamics – energy in must equal energy out. Energy 
put into the water by the pump must exactly match the 
energy lost by the water as it flows through the piping system. 
The point of intersection is the only point that can meet this 
basic engineering law. The specific points of operation for the 
two pumps illustrated are 180 and 225 GPM. (See Fig. 3).
The application of pumps in parallel always requires a system 
curve – pump curve analysis. When pumps are placed in 
parallel (Fig. 4) each pump operates at the same differential 
head and each supplies 1/2 the total system water flow. A 
parallel pump curve can be developed by doubling the flows 
at a constant head for the single pump curve (Fig. 5).

 
Figure 4  – Parallel Pumps

Figure 5 – Parallel Pumps Curve
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The systems curve for any specific piping circuit can be plotted on 
the developed parallel pump curve (Fig. 6). With both the pumps 
in operation, the system flow and head will be at point A. However, 
each pump will operate at point B. This is because each pump 
supplies 1/2 the total water flow and consequently 1/2 the power 
requirement.
When only one pump is operating, the point of operation is at C. 
This means that a single pump. operating alone will draw more 
power than when operating in parallel: The operating point shifts 
to the right on the pump curve. It is important that each pump be 
powered to the point described by C. Analysis would always be 
made of the single pump operating point whenever single pump 
operation can be expected.
Scale #5 of the System Syzer Calculator can also be used to select 
control valves in accordance with their Cv rating (Cv rating = the 
flow across the valve at a 1 psi pressure differential).

Example #3: A control valve for use with a secondary zone as 
illustrated in Fig. 7 is to be selected for a 3 psi. differential at a  
2.9 GPM flow. Determine the control valve’s Cv rating.

Figure 7

Set 2.9 GPM directly opposite 3 psi. Read the valve Cv rating 
at 1 psi: approximately  .7. Therefore, a control valve with a 
Cv of approximately 1.7, should be selected, and with the 
control valve open and the secondary pump on, the pressure 
drop across the balance valve (See Fig. 7) should be adjusted 
to 3 psi. This will set the flow into the secondary zone to the 
design point of 2.9 GPM.

Figure 6 – System Curve Plotted on Parallel Pumps Curve


