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7.4 Installation, operation and maintenance

Controlled volume pumps, when properly in-
stalled and when given good care and regular
maintenance, will operate satisfactorily for a long
period of time. The following paragraphs discuss
the general principles that must be considered to
ensure trouble-free operation.

Controlled volume pumps are built in a wide variety
of designs for many different services. The
manufacturer’s instruction book furnished with each
machine should be carefully studied and followed
as there may be specific requirements of a par-
ticular machine or application which cannot be
covered in a general discussion.

7.4.1 Safety

The following precautions should be taken when
working with controlled volume pumps to ensure
safety of personnel:

— electrical power should be turned off. All
valves to liquid end should be closed and the
liquid end drained;

CAUTION: Care should be taken to dispose of
toxic or flammable liquids or vapors properly;

— the work area should be kept clear and any
unnecessary items removed;

— alllifting devices should be checked for con-
dition and capacity limits before using;

— before dismantling, assembling, or perform-
ing maintenance on the pump, the proper tools,
correct parts, and manufacturers instruction
book should be available;

— all safety precautions should be followed, as
directed by the safety engineer.

7.4.2 Storage

All controlied volume pumps are inspected and
protected against corrosion for the period of ship-
ment and installation only.

If the pump is not to be installed at once, the pump
and parts such as packing special wrenches, etc.
should be stored in a clean, dry location, free from
temperature extremes, in an approximately level
position and without distortion. Slush all machined
surfaces with heavy, non-corrosive oil. Inspect fre-
quently to see that the surfaces are free of cor-
rosion. Renew slushing oil when necessary. Before
putting unit into operation, clean thoroughly with a
high-grade rust remover.
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Where it is known that a pump will be in storage or
taken out of service, such as for a relocation, plant
shutdown, etc. for more than three months, it is
good insurance to fill the power and liquid ends
completely with high-grade non-corrosive liguid. In-
spect periodically for possible leakage.

7.4.3 Location of pump

Locate the pump as close to the liquid supply as
possible. The location should be clean, protected
from seepage or flood, and with adequate
clearance to facilitate any repair, maintenance or
inspection activity.

7.4.4 Foundation

Pumps can be located on the floor or supporting
surface, provided that the supporting installation
area is strong enough to support at least 150% of
the total unit weight, including driver.

7.4.5 Installation

Most pumps are aligned with the driver before
leaving the factory.

It is, of course, important that the entire pump be
properly supported and leveled. Use care NOT to
spring the pump out of alignment when fastening it
to the foundation.

Alignment must be rechecked after piping has been
completely installed.

7.4.5.1

Pipes must line up naturally. They must not be
pulled into place with flange bolts, as this may
force the pump out of alignment. Pipes should be
supported independently of the pump so as to
produce minimum strain on the pump.

Piping

7.4.5.2 Forces and moments

The most desirable arrangement is one where
suction and discharge piping line up naturally with
the respective pump connections. When this is
done, no force or moment is exerted on the pump
that could result in stresses in the pump or its
foundation. Thermal expansion, when handling
hot or cold liquids, must also be considered.
When the piping tends to expand or contract, it
exerts a force and often a twist (torque or mo-
ment) on the point of restraint, such as the pump
nozzle. Pipe strains are a common cause of
process leakage, misalignment, hot bearings,
worn couplings and vibration. Where accurate
piping alignment cannot be accomplished, the
pump manufacturer should be provided with the
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calculated forces and moments of the system for
a determination of design adequacy.

Variations in flow and pressure, changes in direction
of flow, cavitation, worn pistons, pump valves, etc.
all contribute to piping vibration. Therefore, suction
and discharge piping must be rigidly fixed in all
directions and not just lightly strapped down. Flush,
clean and blow out all piping before connecting to
the pump. Use pipe dope and tape sparingly on
male threads only.

7.4.5.3 Flanges and fittings

Flange fittings, unions and flexible connectors
should be located close to the pump in all pipe
lines, so as to facilitate removal of the pump.

Alignment must be rechecked after suction and
discharge piping have been bolted to the pump for
testing the effect of piping strains. When handling
hot or extremely cold liquids, disconnect the nozzle
flanges after the unit has been in service to check
the direction in which the piping expansion is acting.
Correct for strain effect as required to obtain true
flange alignment.

7.4.5.4 Priming

Controlled volume pumps operating with a suc-
tion lift are not necessarily self-priming. Piston or
plunger motion can only lower the pressure within
the cylinder to the point where atmospheric pres-
sure in an open suction supply system can tend
to force the liquid up the suction pipe into the
cylinder.

The ratio of clearance volume to displacement has
a direct effect on the priming ability of the pump. To
evacuate the suction line, the pump must compress
air within the cylinder and discharge some of it on
each stroke. Before additional air can be taken in
from the suction ling, the air remaining in the
clearance volume must expand to less than the
suction line pressure. Therefore, clearance volume
limits the priming ability of a dry pump.

Filling the clearance volume with liquid, or providing
a vent port in the discharge piping, makes some
pumps self-priming at a reasonable operating lift.

7.4.5.5 Safety relief valve

A safety relief valve should be installed in the dis-
charge piping of a controlled volume pump to
protect the pump and piping from overpressure. The
relief valve should be located near the top of the
supply tank to provide superior protection. The ex-
haust from the relief valve should always be
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directed to the supply tank and not to the pump
suction. The line from relief valve to tank should be
of full size.

Select a set pressure 15% to 20% (20 psi minimum)
over maximum expected operating pressure. The
final set pressure must be below the lowest rated
working pressure component in the discharge sys-
tem, If the relief valve is set too close to the pump
discharge pressure, the valve may open on each
discharge stroke due to the discharge pressure
spike. This causes decreased capacity and reliet
valve life.

NOTE — Most hydraulically coupled diaphragm
pumps are provided with internal hydraulic relief
valves. These valves are designed to protect the
pump drive mechanism and driver only! Do not use
this valve for system protection!

7.4.5.6 Drive alignment after piping installa-
tion

After the piping has been installed, the pump and
driver alignment should be checked again and, if
necessary, corrected.

7.4.5.7 Gaskets, pipe dope and pipe tape

The gaskets, pipe dope and pipe tape used in the
system piping are exposed to the same conditions
of high or low temperatures, pH values, etc. asthe
pump parts. Careful selection is necessary to
avoid joint failure and the air and liquid leaks that
follow.

7.4.5.8 Flexible coupling

Couplings are intended to provide a mechanically
flexible connection for two shaft ends in line.
Additionally, they provide limited shaft end float
(for mechanical movement or thermal expansion)
and, within prescribed limits, angular and parallel
misalignment of shafts. Couplings are not in-
tended to compensate for major angular or paral-
lel misalignment. The allowable misalignment
varies with the type of coupling, and reference
should be made to the manufacturer’s literature
enclosed with the shipment. Any improvement in
alignment beyond the coupling manufacturer’s
minimum specification extends pump, coupling,
and driver service life by reducing bearing loads
and wear.

For applications where pumps are operated at
elevated temperatures, final alignment may not
be possible at operating temperature, so proper
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