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One of the challenges that face pump users quite
frequently, comesinto pl ay when more than onepump
is required to operate at the same time on the same
system. With such multiple pump systems, there are
two arrangements where the operating characteristics
of the different pumps can be considered to provide a
single combined performance curve.

One arangement is a Series Operation, where one
pump discharges directly into the suction of the
second pump, with both pumps delivering the same
flow rate, but sharing in the development of the
combined pressure.

Another arrangement is the Parallel Operation where
each of thetwo (or more) pumpstakesits suctionfrom
a common header, and discharges into another
common header, thus sharing the flow while operat-
ing a the same head.

Series Oper ation

This arrangement is frequently used where a larger
pump cannot operate with theNPSH being made avail-
able from the system. A smdler pump is therefore
installed upstream of the larger one to boost the
Suction Pressure to the larger pump.
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It should be noted that in the Series Operation, the
only essentia similarity between the two pumpsisthat
they must both be able to operate at the same flow
rate. The pumps can deliver totdly different level s of
Head as long as they operate at the same capacity.
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The ultimate example of Series Operation is the
multistage pump where the first i mpe ler pumps into
the second and then the third, etcetera. This resultsin
ahigh pressure pump with al the impellers operating
at the same capecity.

Let's Get Practical. In some pumping arrangements
we can have multiple pumps that operate on two
systems that are closely combined, but are not in a
true Series Operation and cannot be considered as such.
One such example would be when one pump is
supplying the flow and pressurefor one system, while
the second pump is bleeding off the first system to
deliver a lesser flow to another system. While one
pump is indeed discharging into the suction of the
second pump, it is doing so at a different flow rate.
Conseguently, they cannot be treated as though they
were operating in series.
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Parallel Operation

In the more common Paralld Operation, banks of
pump are combined in order to handl e a high fluctua
tion of flows in acommon system. This arrangement
iswiddly usedintheWater Treatment business, where
the potable water being supplied to asub-division from
the treatment plant, will experience huge fluctuati ons
indemand from one timeof day to another. The useof
multiple pumps on the same system &l owsthepumps
to be switched on and off as required to meet the
varying demand.

Figure 3

In such arrangements, all the pumpstaketheir suction
from a.common source and discharge into acommon
header. Each pump will operate a the same Head, but
share the Flow Rate with the other pumps.
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Because of the slope of the System Curve, the pumps
in this arrangement will each operate & alower Flow
Rate when operati ng together, than they would if they
operate alone on the same system. This is particul arly
rdevant on multi-pump arrangements and requires
careful selecti on to ensurethe most effici ent and stable
operation.

Too Many Pumpsin Paralld

These systems are also susceptibl e to the danger of
putting too many pumps in parallel on the same
system; particularly if they exceed the number of
pumps for which the system was origind ly designed.
As each pump operates a a lower Flow Rate when
operating together, than they would if they operate
alone on the same system, a steady increase in
numbers of pumps will reduce the flow rate through
each pump. Thiscouldresult in the find pump adding
only afraction of itscapability to the systemoutput as
isindicated in Figure 5

Figure5
Variable Speed Difficulties

Another practi ca problemwith two pumpsin paral €
can occur when oneof the pumps has a vari able speed
driver. This arrangement is aso frequently used to
fluctuate the tota output of both pumps.
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Under the condition when one pump is slowed to a
speed lower than the other, the combination of head
and capacity of both pumps will involve the slower
pump only after the shut-off head of that pump is
reached. At that point only, the capacity from the
slower pump will beadded to thecapacity of the faster
pump to provide a combined output.

A similar situation can occur if two pump styles with
different performance curves are insta led and oper-
ated in aparallel arrangement.
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However, if the system curvemovesto a steeper slope,

whereit cuts the “combined” curve at ahead which is
higher than the shut-off head of the slower pump, then

that slower pump will not be contributi ng any flow to
the system. At that point it becomes essentid that the
slower pump has a non-return check vave on it's
discharge, or thefaster pump will bereversing the flow
backwardsfromthedischarge header into thedischarge
nozzle of the slower pump. This can impose a
significant reverse torque on the impeller of the
slower pump with severe results.

Piping Arrangements
M ultipl e pump arrangements provide a great tempta-

tion for the system designers to ignore the rules of
piping...... and with serious results.
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Poor piping arrangements are d most normal in pack-
aged systems where multi ple pumps are used.

It is essential that proper piping practices are main-
tained for each pump in the arrangement, such as:

- no elbows on the sucti on nozzl e of the pump
- zero pipe strain on the pump.

- astraight run of 5 to 10 ti mes the pipe diameter
to the suction nozzle

- both sets of piping to be, at least, one size larger
than the pump nozzle

- use of an eccentri c reducer on the suction side,
with theflat side up

With multiple pump arrangements it is essentia that
both the hydraulic and mechanica aspects of system
design be considered in order to ensure a high degree
of reliability.

Ross Mackay speci alizes in helping companies
reduce pump oper ating and maintenance costs
through consultation and educati on.
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