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There are three major problems associated with poor
pump piping.

1. Thereisascarcity of accessible information
avall able on the topic.

2.  Noonepays any atention to it when
instadling a pump.

3. It can remain undetected and cause repetitive
pump fail ures for many years.

As aconsequenceof 1 and 2 above, most pumps are
piped up incorrectly. In fact when welook a the way
many pumps have been installed, it resembles a
“plumbers nightmare.” Many pumps appear as if
they’ ve been sgqueezed into a corner out of the way,
and the pipesthreadedin and out, without any consid-
eration for fluid flow patterns.

There will be many who read this column andredi ze,
to their horror, that some of the most problematic
pumpsinthe r plant don’tfollow any of the basicrules
of pump piping. Why?

Let'sGetPracticd! If youwereinstalling anew pump
in anew system, wherewould you gofor information
on how the pump piping should be arranged?

Most of us would refer to the pump’s Instd lation,
Operation and Maintenance (IOM) Manua. Unfortu-
natdly, that won'’ t provide al ot of i nformati on, as most
of the pump companies used to subscribe to an atti-
tude of limiting their responsibility within the con-
fines of thesuction and discharge nozzles of the pump.

Althoughthisattitudeisfast disappearing, thechange
has not yet reached most of the IOM Manuads. As a
conseguence, accurate and completeinformationisstill

severdly limited, and a high proportion of the pumps
inmost i ndustries are installed with inappropriate pip-

ing arrangements that result in premature failure.

PITFALLSOF PUMPPIPING
by Ross Mackay

The major problem with this condition is that it posi-
tions the root cause of the pump failure outside the
physical confines of the pump itsdf, thus making it
difficult to source for the unwary and inexperienced.

The “pitfals of pump piping” easily can be avoided
by following a few straightforward rul es.

RuleNo. 1

Provi de the suction side with a straight run of pipe,
in alength equivalent to 5 to 10 times the diameter
of that pipe, between the suction reducer and the
first obstruction in the line (Fig. 1).

This will ensure the delivery of auniform flow of lig-
uidtothe eye of the impeller, whichisessential for an
optimum suction condition. (The experienced engi-
neer will note that this contradicts the information
given in most IOM Manuds, where it states that the
suction piping should be “as short as possible.”)

| (5 - 10) x Pipe Diam. |

-

RuleNo. 2

The pipe diameter on both the inlet and the outlet
sides of the pump should be at least one size larger
than the nozzleitsdf.

On the horizontal inlet side, an eccentric reducer is
required to reduce the size of the pipe from the suc-
tionlinetotheinlet nozzle. By positioning thereducer
with theflat side on top as shown in Fig. 1, it imi-
nates the potential problem of an air pocket in ahigh
point inthe suctionline. A concentricincreaser can be
used on the vertical discharge.
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RuleNo. 3

Eliminate & bows mounted on, or closeto, theinlet
nozzle of the pump.

Much discussion has taken place over the acceptable
configuration of an ebow on the suction flange of a
pump. Let’ssimplify it. Thereisn't onel

Thereisdwaysan unevenflow in an elbow, and when
one is instaled on the suction of any pump, it intro-
duces that uneven flow into the eye of the impdller.
Thiscan createturbulenceand air entrai nment, which
can result in impeller damage and vibration.

The problem is even greater when the ebow is in-
stdled in a horizontal plane on theinlet of ahorizon-
tal double suction pump as shown in Fig. 2. This
configurati onintroduces uneven flowsinto the oppos-
ing eyes of theimpel ler, and essentidly destroys the
hydraulic balance of the rotating element.

Suction

Under these conditions, the overloaded bearing will
fall prematurdy and regul arly if the pump is packed.
If the pump is fitted with mechanical sed's, the sedl
will usually fail instead of thebearing--but just as regu-
larly and often more frequently.

When it is absolutely essential to position an € bow
on the inlet of a double suction pump, it must be lo-
cated at right angl es to the shaft.

The only thing worse than one elbow on the suction
of a pump istwo dbows on the suction of a pump--
particularly if they are positioned cl ose together, in
planes at right anglesto each other. This createsa spin-
ning effect in the liquid that is carried into the impd-
ler and causes turbulence, inefficiency and vibration.

RuleNo. 4

Eliminate the potential for vortices or air entrain-
ment in the suction source.

If apump is taking its suction from a sump or tank,
the formation of vortices can draw air into the suction
line. Thisusudly can be prevented by providing suf-
ficient submergence of liquid over the suction open-
ing. A bell-mouth design on the opening will reduce
the amount of submergence required. This submer-
genceis compl etely independent of the NPSH required
by the pump.

Grest care should be taken in the design of asump to
ensurethat any liquid emptying into the sump does so
in such amanner that air entrained in theinflow does
not pass into the suction opening. Any problem of
this nature may require a change in the rel ative posi-
tions of the inflow and outlet if the sump is large
enough, or the use of baffles.

RuleNo. 5

Arrangethepiping insuchawaythat thereisnostrain
imposed on the pump casing.

Piping flanges must be accuratdy digned before the
bolts are tightened and d| pi ping, valves and associ-
ated fittings should be independently supported with-
out any strain being imposed on the pump. Any
stresses imposed on the pump casing by the piping
reduces the probability of satisfactory reiability and
performance.
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Asthereisan exceptionto almost every rule, theA.Pl.
610 Specification identi fiesamaximum| eve of forces
and moments that may be imposed on the pump
flanges. These must be acceptable to any pump being
sold into the petroleum industry, or any related indus-
try, using that specification. Asaconsequence, dl AF.
pumps are of amuch more robust and heavi er design
than their ANSI size equivaents.

Concluson

Piping design is one area where the basic principles
involved arefrequently ignored, resulting i n problems
such as hydraulic instabilities in the impeller, which
translate into additional shaft loading, higher
vibration levels and premature falure of the sed or
bearings. Asthere are many other reasons why pumps
could vibrate, and why seals and bearings fail,
thetroubl eis rarely traced to incorrect piping.

It has been argued that because many pumps are piped
incorrectly, yet are operating quite satisfactorily,
piping procedure isnot important. That doesn’t make
aquestionabl epiping practicecorrect, it merely makes
it lucky.

Any piping mistakes that are made on the discharge
side of apump, frequently can be accommodated by
increasing the performance of that pump. Problems
on the suction side however, can be the source of re-
petitive failures, which may never be traced back to
that areaand could continue undetected for many years
to come.

So let's not only get practical, let's stay practical!
Follow the rul es and diminate the problems!

Ross Mackay speci alizes in helping companies
reduce pump oper ating and maintenance costs
by conducting traini ng cour ses in person,
and through a sdf-directed video program.
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