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3.4 Installation, operation and main-
tenance

Rotary positive displacement pumps are
manufactured in a wide variety of designs ortypes
per Figure 3.1, Types of Rotary Pumps. Proper
installation, operation and maintenance of rotary
pumps vary widely over the complete range of
services to which the pumps may be applied.
Satisfactory results can only be fuily achieved by
following the manufacturer's instructions for the
size and type of pump or unit involved.

General instructions that follow normally apply to
all pumps and units, but they are only intended to
supplement the manufacturer’'s manual or recom-
mendations. Should questions arise that are not
answered by material contained herein or in the
manufacturer's manual, the manufacturer or his
representative should be contacted directly.

The term “units” is construed to mean pumps
complete with mounting base and with or without
driver. In actual practice, the terms “suction”, “dis-
charge” and “liquid” are often substituted for the
terms “inlet”, “outlet” and “fiuid”.

3.4.1 Shipmentinspection

Pumps and units are shipped suitably protected
to prevent damage in transit from normal han-
dling. When received, the shipment should be
inspected immediately. Damages to the packag-
ing or crating that may reveal content damages
when unpacked should be noted on the carrier’s
bill of lading. Shipment shortages, checked
against the bill of lading, should be reported to the
carrier and likewise noted on the bill of lading.

The manufacturer or his representative should be
advised in the event of damage to contents not a
fault of the carrier or in the event of shortages
checked against the packing list.

3.4.2 Storage

After receipt and inspection, a pump not installed
immediately should be repackaged and placed in
suitable storage. Protective coatings on un-
painted surfaces should be inspected and left
intact. Unpainted surfaces, not factory-treated
with a rust inhibiting coating, should have a
protective coating applied. Plastic or gasket type
port covers should be left in place. Pumps
received wrapped with corrosion-inhibiting
treated material should be rewrapped. Select a
clean, dry storage location. When moist dusty
atmospheres must be used for storage, further
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protect the pump or unit with a moisture-repellent
cover until it is to be installed.

3.4.3 Installation

All pumps and units must be installed in com-
pliance with regulatory body codes (national,
state and local) in effect at the time of installation.
In cases where a code conflicts with the following
instructions, the code shall prevail.

3.4.3.1 Cleaning

To insure that test fluids and/or preservatives will
not contaminate the fluid to be pumped, the pump
shall be thoroughly flushed before it is placed in
service. The flushing media must be compatible
with the pump and seal materials. Rust-inhibiting
coatings on unpainted exterior surfaces should be
removed with a safe solvent (gasoline or toxic
solvents are not recommended). Ports and other
openings in the pump should be kept covered until
ready for piping.

3.4.3.2 Location

Rotary pumps are self-priming, but to prevent
inlet condition problems, place the pump near the
liquid source and preferably betow it. For some
pumps handling solids in suspension, the
manufacturer requires a vertical inlet port location
directly under the source of supply. Short, straight
inlet lines will reduce cavitation noise and sub-
sequent pump damage.

A dry, clean, well-lighted and ventilated site
should be selected for installing the pump unit,
The site should also provide accessibility for
visual observation and routine inspection. The
driver shall be compatible with the environment
(e.g. an electric motor may be open, dripproof,
totally enclosed- or explosion-proof).

Above-ground locations are recommended.
Where a pit installation is necessary, provision
must be made to prevent flooding. When pump
units are located on any floor not supported by the
ground, the floor and beam loads must be check-
ed to determine their ability to safely carry the
mass of the unit and its foundation.

For larger pump units, ample headroom shall be
provided for lifting devices during installation and
servicing. Sufficient open area around the unit
shall be provided for maintenance or service
work. Axial space to permit removal of the main
pumping elements is extremely important.
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3.4.3.3 Foundation

The foundation is a structure designed to absorb
any vibration, strain or shock while, at the same
time, providing a permanent, rigid support for
securing the pump unit.

Many smali pumps or units that are part of a larger
machine package may be suitably mounted
directly on the metal base of the package. Light-
weight pumps or units may be fastened directly to
an existing concrete floor, with the floor meeting
the criteria of a foundation. In both cases, these
small units must be treated the same (shimming,
alignment, etc.) as larger pumps or units mounted
on a separate foundation.

A concrete mix of 1:2:4 ratio by volume (cement,
fine aggregate, course aggregate) provide an ex-
cellent foundation for the pump unit. Concrete is
low in cost, yet it has suitable mass to amply
suppott the unit. For epoxy-base mixes, follow the
manufacturer's recommendations for mix and
cure time.

The foundation should be four to six inches longer
and wider than the mounting base of the unit.
Height of the foundation should run about twenty
times the diameter of the foundation bolts. After
the foundation form has been constructed, a
template should be made to position and hold the

"'ﬁg?; i
LA 11
Y 1

oA 1

N ’

= D (=]

T M d

-0 [l

« -

" .

Rd t4

% 1

One D ./‘_ H
ni W H"
Minimum NS 0

One-half D
Minimum

Waste put around holt
befare pouring concrete

HI. 3.1-3.5 94 ER® 9009130 0000358 L31

foundation bolts in place while pouring the con-
crete. The manufacturer's certified print lists size
and location of the bolt holes in the base. Figure
3.36 illustrates two types of foundation bolts com-
monly used.

Each foundation bolt is installed in a pipe sleeve
with an inside diameter three times the bolt
diameter. The pipe sleeve allows for slight lateral
movement of the bolts after the foundation is
poured. Stuff rag or paper waste between the bolt
and inside of the sleeve to prevent concrete from
entering the sleeve while the foundation is
poured. The pipe sleeve length should be ap-
proximately ten times the foundation bolt
diameter. Length of the foundation bolt should
allow for 3/4to 1 1/2 inches (20 to 40 mm) of grout,
the height of the base and 1/4 to 1/2 inch (6 to 12
mm) extension of bolt above the nut after the
pump is leveled and fastened down. The concrete
should be left rough at the top of the foundation
for anchoring the grout. Cure time of the concrete,
prior to operation of the unit, should be a minimum
of 14 days. A cure time of 28 days is preferred.

Large units with pump and driver mounted on
separate bases may be mounted on separate
foundations; however, a common foundation is
recommended. The same foundation, leveling
and grouting recommendations apply as when
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Figure 3.36 — Typical foundation bolts
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pump and driver are mounted on a common base.
3.4.3.4 Mounting the driver

Many pump units are shipped complete with
driver. For units shipped without the driver, the
driver should be mounted to the base before the
unit is placed on the foundation. Final alignment
of pump and driver should take place afterthe unit
is secured to the foundation and grouted.

Units shipped without the driver usually do not
have drilled and/or tapped holes in the base to
position and secure the drive. Depending on the
unit size, mounting pads on the base to accept
the driver may or may not be included. On small
units, the driver is often secured directly to the
formed steel base.

For direct-driven pumps, locate and secure the
coupling halves on the driver and pump shafts.
Chalk the base or pads at the approximate loca-
tion where the cap screws or bolts will secure the
driver to the base. Place the driver on the base
and set the proper distance between the coupling
halves. Locate the driver so that pump and driver
shafts are in axial alignment, particularly as
viewed from the top of the unit. (See “Alignment”).
Scribe the location of the driver-mounting holes
on the base. Remove the driver, then drill or drill
and tap the holes to accept the proper size bolts
or screws. Replace the driver on the base, insert

(1/4") i—

HI Rotary Pump Operation — 1994

the screws or bolts, and align the driver before
tightening.

For pumps driven through a separate speed
reducer (or increaser), first mount the reducer
relative to the pump, then mount the driver rela-
tive to the reducer. Follow the same procedure as
for direct-driven pumps.

For V-belt driven pumps, the belt sheaves must
be aligned before scribing the base. Adjustable
slide rails mounted under the driver should be
installed for proper belt tensioning. Where adjus-
table slide rails are not used, the driver base
should have slotted feet to permit both belt
removal and provision for tightening the belts. In
this case, the mounting screws or bolts should be
located at the center of the slot with the belts
drawn up to approximate proper tension.

When not supplied by the manufacturer, coupling,
shaft and belt guards conforming to ANSI B15.1
shall be installed to protect personnel while the
unit is in operation.

3.4.3.5 Leveling

Before the unit is set an the foundation, clean the
underside of the unit base and the top of the
foundation. Remove the waste from the pipe
sleeves around the foundation bolts. Set leveling
pads, either tapered wedge or flat shim plate,
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adjacent to the foundation bolts. Pads should be
1/2 to 3/4 inch (12 to 20 mm) total height for
grouting. Lower the unit over the foundation bolts
to rest on the leveling pads.

A small spirit level should be used in leveling the
unit. Surfaces for determining level in order of
preference are the pump flange faces, the pump
shaft, projections of machined surfaces on the
base and, finally, the surface of the base. Adjust
the height of the leveling pads until the base is
level and supported at all leveling pad locations.
The foundation bolt nuts are then snugged up but
not tightened. Double-check the level of the unit.

3.4.3.6 Grouting

The purpose of grouting is to prevent lateral shift-
ing of the base, not to take up irregularities in the
foundation.

Construct a wood frame around the foundation as
shown in Figure 3.37, with the height of the frame
set by the desired thickness of finished grout. A
typical grout mix of 1:2 ratio by volume (Portland
cement and fine sand) is prepared with just
enough water to obtain a creamy consistency and
allow free flow under the base. Wet the top of the
foundation prior to grouting. Pour grout between
the frame and the base, and also through grout
holes in the base when this provision is made,
Puddle the grout as poured, working as much as
possible under the base and into the sleeves
around the foundation bolts. Ideally, the complete
space under the base is filled o the height of the
grout around the base. After the grout is poured,
keep covered with wet burlap for 48 hours to
effect slow drying and prevent cracking. When the
grout is set sufficiently, the frame may be
removed and the grout finished as desired.
Tighten foundation bolt nuts 72 hours after grout-
ing. For epoxy-base grout, follow the
manufacturer’'s recommendations for mix and
cure time.

3.4.3.7 Rotation check

The direction of rotation of the pump is either
clockwise (CW) or counterclockwise (CCW) when
viewed from the shaft end of the pump.

Most pump drivers are induction motors, and
direction of rotation is dependent on the connec-
tion of the three-phase wire connection. Some
drivers, such as unidirectional motors, engines
and turbines must be carefully checked to insure
that their direction of rotation matches the pump.
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It is imperative that induction motors be correctly
wired to provide proper rotation of the pump.
Pump rotation is specified by a directional arrow,
nameplate or other means of designation on the

pump.

Since “Alignment” follows rotation check, and
most pumps should not be run dry, it is usually
best to separate pump and driver for the rotation
check.

Remove coupling or belt safety guards. For belt
driven units, remove the belts. For couplings,
remove the covers, then remove the chain, gear
or steel grid connecting coupling halves. Flex
member couplings will require loosening of the
coupling set screw on one half, sliding the cou-
pling half back on the shaft and removing the flex
member.

The driver rotation is then checked against the
required pump rotation. When a source of power
is not yet available, the rotation check may be
delayed until later. When the rotation check is
delayed, the couplings or belts will probably be
installed. In this case, the check will probably be
made without liquid in the piping system and the
check must be of short duration (a few turns of the
pump shaft).

3.4.3.8 Alignment

All pump units are aligned at the factory during
assembly, and in accordance with standard
manufacturing practice, shims are used under the
driver to provide alignment between pump and
driver. Since alignment is critical to good pump
performance and is frequently disturbed during
shipment, handling or installation, field alignment
is usually necessary before the pump is put into
operation.

Misalignment of the pump and driver shafts may
be angular (shaft axes concentric but not paral-
lel), parallel {shaft axes parallel but not con-
centric) or a combination of the above, as shown
in Figure 3.38.

3.4.3.9 Couplings

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
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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 will extend pump,
mechanical seal or packing, coupling, and driver
service life by reducing bearing loads and wear.

Flexible coupling types in general use are chain,
gear, steel grid and flex member. For aligning the
pump shafts, remove the coupling cover, then
remove the chain, gear, steel grid or flex member
connecting the coupling halves.

To check angular misalignment, as shown in Fig-
ure 3.39, insert a feeler gauge between the cou-
pling halves to check the spacing. Rotate the
complete coupling 1/4 turn, 1/2 turn and 3/4 turn,
checking the spacing between coupling halves at
the same location on the coupling as for the
original spacing check. Chacking the difference in
spacing between coupling halves without rotating
the complete coupling may result in an error,
since coupling faces are sometimes not
machined nor are they square with the centerline
of the shaft. The variation in spacing should not
exceed the manufacturer's recommendations. To
correct angular misalignment, adjust the amount
of shims under the driver or adjust driver location
in the horizontal plane.

To check parallel misalignment, the dial indicator
check as shown in Figure 3.40 is preferred. With
the dial indicator secured to pump or driver shaft,
rotate both shafts together, noting dial indicator
readings through one complete revolution. As
with angular misalignment, correct the parallel
misalignment by adjusting the shims under the
driver. Only when absolutely necessary should
shims be adjusted or added under the pump.
When a dial indicator is not available, an alternate
check for a parallelism may be made by use of a
straightedge, as shown in Figure 3.41.

On certain large units, limited end float couplings
are used, and the instruction manual furnished
with such units should be consulted for special
alignment instructions that apply to such cou-

plings.

Spacer type couplings may be checked for an-
gular and parallel misalignment by the methods
previously described after the spacer has been
removed. Because of the distance between cou-
pling halves, minor changes in the procedure are
required. For the angular misalignment check, an
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