
GRUNDFOSWHITE PAPER
Parallel Pumping
by Steve Wilson

A  large percentage of installed pumps in 
commercial, industrial , and municipal sys-

tems are installed in parallel pumping systems. 
However, the hydraulic expectations of these 
systems, and the pumps within them, are often 
misunderstood. 

This paper will provide an overview of parallel 
pumping systems, as well as a brief discussion of 
some of the most common selection questions 
or pitfalls. Since most systems in commercial 
buildings are typically parallel pumping systems, 
understanding it is very important in these 
installations. These systems include (primary and 
secondary) chilled water systems, condenser wa-
ter (cooling tower water) domestic water supply, 
sewage and storm ejection, and often hot water 
supply.  

In order to understand the subject matter of this 
paper, it is necessary to understand “pump and 
hydraulic” performance (and the curves which 
graphically portray this performance) as well as 
system performance (and the “system curves” 
that portray that). This subject matter will not 
be discussed here, with the exception of stating 
that “pumps in a system will operate along their 
characteristic curve, from shut-off to run-out, at 
the intersection of the pump curve and system 
curve.” This relationship is shown in Figure 1.

For purposes of this discussion, it will be as-
sumed that the system curve is “fixed,” and that 
modulating valves, diverters, by-pass lines, etc. 
are not being employed.

WHAT IS PARALLEL PUMPING?
The term “parallel pumping” simply means those 
situations in which two or more pumps will 
discharge into a common pipe. In most cases, the 
suction is also from a common source or line, but 
this is not a requirement. In a parallel pumping 
system, the discharge of one pump does not feed 
into the suction of the next.

Why use parallel pumping?

Parallel pumping systems are employed for a 
variety of reasons such as load sharing, part load-
ing, assuring standby capacity, allowing pump 
alternation, etc. 

Figure 1.  Where a pump operates
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What happens to performance in a parallel 
pumping system?

When two or more pumps are arranged in paral-
lel, at any given head, the flows are additive. Fig-
ure 2 illustrates a resultant parallel pump curve, 
using two identically sized pumps as an example. 

What happens if parallel pumps are not 
identical?

If the pumps are not identical, the aforemen-
tioned rule still applies: At any given head, the 
flows are additive.

Thus, if at head “Y” pump 1 had a flow of “X” 
GPM and pump 2 had a flow of “1.5X” GPM, the 
two pumps would operate together to yield 
“2.5X” GPM @ Y TDH.

However, if the pumps do not have the same 
specific speed, or if one pump’s head at shutoff or 
anywhere on its curve is higher than the others, 

the “dominant pump’ takes over and the weaker 
pump adds no flow. (The rule is intact: If pump 2 
cannot achieve head “Z”, its flow is “0”.) Figure 3A 
and 3B illustrate such a system, which is a com-
mon situation in unregulated booster systems 
and elsewhere. 

Figure 2.  Two identically-sized pumps in parallel
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Figure 3A.  Two “unequal” pump curves

Figure 3B.  Two “unequal” pump curves operating 
along solid line
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PUMPS IN A PIPING SYSTEM
The aforementioned is limited to a discussion of 
the pump curves. Of course, what is relevant is 
how pumps behave within a system. When both 
(or all) pumps are operating in parallel, the oper-
ation will be at the intersection of the two curves 
(pump and system). Changes in the system, by 
opening and closing valves, diverting water, etc. 
would change the system curve, but performance 
would be at the intersection of the pump and 
system curve as shown in Figure 4. This illustra-
tion represents an open system in which the two 
pumps are expected to work together to give a 
total flow requirement.

What happens if one of the pumps is taken out 
of service?

If one of the pumps is shut down, the perfor-
mance changes, of course. In a regulated system 
(one with PRVs), an “artificial head” results, and 
the system curve becomes a horizontal line, so 
the single pump would run at the single pump 
design point. (Of course, the difference between 
the head at design point and head on the “unreg-
ulated curve would be absorbed heads in the PRV 
and the user would be paying for the energy ab-
sorption.) Most parallel pumping systems, such 
as seen in HVAC applications, do not use pressure 
regulating valves, and the single pump would op-

erate at the intersection of the single pump curve 
and system curve, as shown in Figure 5.

As can be seen in Figure 5, since the resistance in 
the system is reduced and the flow of the pump 
is increased, the single pump operates toward 
the run-out side of the curve. (Recall that turning 
pumps on and off in a system does not change 
the system curve.)

It is important to note that at this point, with 
increased flows and reduced head, performance 
may well be “away” from BEP. HP requirements 
will be higher, as will NPSH requirements. Radial 
loads will increase. Operating costs will be higher 
than at the single pump design point. In the field, 
pressure gauges would appear “low” and amper-
age draw would be higher than if measured with 
both pumps running

Further, it is important to note that the two 
curves (single pump and system) do indeed 
intersect to illustrate and determine the point of 
operation. Such an intersection will always exist, 
but the intersection may be beyond the pump’s 
practical capabilities to operate stably, and may 
not be obvious if the curve is not plotted to show 
such an intersection: The “run-out endpoint” of 
pump curves as plotted by a computer or on pa-
per is not regulated by any standard. A curve may 

System Curve

Paralleled Pump Curve

Point of Operation

Figure 4.  Typical operation of two pumps operating 
in parallel

(Paralleled Pump Curve no 
longer applies)

Point of operation with a 
single pump running

Figure 5.  Where a single pump operates in the system when the 
other is shut down
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end well before the pump’s actual stable flow 
ends. Conventions for the production of pump 
curves vary by manufacturer and from pump to 
pump for a single manufacturer, and there is no 
set way to determine where stable flow ceases 
by looking at a published curve.

Designers, users, and sales personnel are all well 
advised to consult the manufacturer to deter-
mine suitability of a pump in part loaded situ-
ations if the curves do not appear to intersect, 
rather than assume that they don’t. Assuming 
would result in the rejection of the pump, and 
inevitably lead to the selection of a larger pump 
at higher initial cost and perhaps higher operat-
ing cost. The manufacturer will undoubtedly 
check against actual test results, and may need 
to know available suction energy for a suitability 
analysis.

TWO COMMON PARALLEL PUMPING 
DILEMMAS
In each of the illustrations shown above, the 
system is designed for operation with all (both) 
pumps running together. Many cases occur 
when this is not true, and perhaps the two most 
common situations where this is not the case 
include:

•	 Sewage ejectors and sump pumps, where each 
pump is designed and selected for 100% of the 
load and subsequent pumps, piped in parallel 
are used to alternate and equalize wear and 
satisfy emergency circumstances. Figure 6 il-
lustrates such circumstances.

•	 System expansion projects wherein a user may 
wish to add a pump to an existing pumping 
system for additional capacity requirements.

Figure 6 illustrates what can and does happen. 
(Of course, the actual performance will be differ-
ent than the illustration, depending on the pump 
curve shape and the system curve.

In either case, piping is not modified, and (for 
purposes of discussion) a single pump is func-

Figure 6. Parallel pumping when system sized for a 
single pump

tioning and operating at system design point 
“X”. The “uninformed” user may well expect the 
addition of an identically sized pump to double 
the flows (“X” + “X”) to point “2X”, while the real-
ity is quite different, with the actual additional 
pump adding only minimal flow to the system, at 
the illustrated point of operation. (In the figure, 
it should be evident that, in order to achieve flow 
2X, the additional pump will have to be very large 
to intersect the system curve along the repre-
sented “Flow 2X” line. Such an addition may not 
be economically feasible, and some re-piping 
probably recommended. (Likewise, those users 
who expect the second pump in a sewage ejector 
to double the rate of ejection will be no doubt, 
disappointed by the reality.)

CONCLUSION
Parallel pumping, whether driven by fixed or 
variable speed drives, is an excellent way to 
closely match a set of pumps to a system. Lower 
operating costs may, and standby capabilities 
will, apply. Understanding the nature of pumps 
operating in parallel, or under “part loaded” 
circumstances, will help assure the most 
appropriate possible selections and design.

Flow “2X” is along
this line.

Point of operation yields
performance here

Point “2X”

System Design point “X”
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