8.4 Installation, operation and maintenance

Direct acting (steam) pumps, when properly in-
stalled and when given good care and regular main-
tenance, will operate satisfactorily for a long period
of time. The following paragraphs discuss the
general principles that must be considered to insure
trouble-free operation.

Direct acting (steam) 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.

8.4.1 Safety

The following precautions should be taken when
working on a direct acting pump to insure safety of
personnel:

— motivating steam or gas should be turned off.
All valves to the liquid end should be closed and
the liquid end drained;

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

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

~ all lifting 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 manufacturer’s instruction
book should be available.

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

8.4.2 Storage

All direct acting pumps are inspected and protected
against corrosion for the period of shipment and
installation only.

If the pump is not to be instalied 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. Coat all machined
surfaces with heavy, non-corrosive oil. Inspect fre-
guently to see that the surfaces are free of cor-
rosion. Renew oil coating 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 a relocation, plant
shut-down, etc. for more than three months, it is
good insurance to fill the drive and liquid ends
completely with high-grade non-corrosive liquid. In-
spect periodically for possible leakage.

8.4.3 Location of pump

Locate the pump as close to the liquid supply as
possible, in a clean, dry, and accessible place, so it
can be inspected at regular intervals during opera-
tion. Provide ample room for maintenance.

8.4.4 Protection of pump against seepage or
flood

If it is necessary to place the pump in a pit or other
low area, provision should be made to protect the
pump from seepage or flood.

8.4.5 Provision for servicing space

Whether mounted on the floor or on a foundation
above the floor level, or in a pit, sufficient room
should be allowed for removal of plungers, pistons,
rods, etc. and/or inspection of wearing parts as
recommended in the instruction book.

8.4.5.1

Flange fittings, unions and flexible connectors
should be located close to the pump in all pipe lines,
s0 as to facilitate removal of the pump.

8.452 Priming

Flanges and fittings

Direct acting pumps operating with a suction lift are
not necessarily self-priming. Piston or plunger mo-
tion can only lower the pressure within the cylinder
to the point where atmospheric pressure 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 line, 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 makes some
slow- and moderate-speed piston pumps self-prim-
ing at a reasonable operating lift.

Some pumps are provided with priming openings
where liquid can be injected directly into the piston
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or plunger chamber.

High speed plunger pumps are usually designed to
operate with a flooded suction or a bocster pump.

8.4.5.3 Relief valve

A relief valve is required in the discharge line before
any other valve if the stalling pressure exceeds the
liquid cylinder design pressure. Stalling pressure is
based onfull inlet drive pressure plus suction pressure.

The pump relief valve has the purpose of protecting
the pump and system. Select a set pressure 10%
over specified pressure for duplex pumps and 20%
over specified pressure for simplex pumps.

If an attempt is made to set a relief valve too close
to the average discharge pressure, the valve will
crack, leaking slightly due to pump pulsations.
Leakage will quickly damage the relief valve seat.
Hence, the valve must remain closed during normal
operation. It must not leak.

Always install a pressure gauge upstream of the
relief valve, so that it reads the true pump pressure
while relieving.

The exhaust from the relief valve should always be
directed to the supply tank and not to pump suction.

The line from the relief valve to tank must be of full
size. If the line is of great length, compute the
pressure-drop through it. Add this line pressure loss
to that within the relief valve itself when sizing the
relief valve and when estimating relieving pressure.
Where possible, pipe the relief valve exhaust to an
open drain so that any leakage can be observed.

A relief valve is mandatory protection against the
possibility of a mistakenly closed discharge stop
valve.

8.4.6 Hydraulic action —direct acting (steam)
piston pump

If the pump suction valves and seats seal tightly, the
discharge piping isolation valve is closed tightly, no
relief valve is used between the piping isolation
valve and the pump, and the liguid freely bypasses
the liquid piston packing, the piston rod can enter
the cylinder like the plunger of a single plunger
pump. Then drive inlet (steam) pressure acting on
the full drive piston area must be balanced by liquid
pressure acting on the liquid piston rod area only.
This hydraulic action may develop sufficient pres-
sure to burst the liquid cylinder.

When stopping a direct acting (steam) pump, close
the drive end (steam) inlet valve down hard. Open

14

USACoca- Coke Cola Coca-

HI. 8.1-8.5 94 EE 9009130 OOCOLL2 24T WA

the drain cocks or plugs in the drive (steam)
cylinder. They must be opened anyway when start-
ing ta drain the condensate from the drive (steam)
cylinder.

Do not close the discharge piping isolation valve
unless the pump is to be shut down and opened for
inspection or repairs.

8.4.7 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. as the
pump parts. Careful selection is necessary to avoid
joint failure and the air and liquid leaks that follow.

8.4.8 Drive (steam) end lubrication

The drive (steam) cylinder is the driving unit of any
direct acting (steam) pump. Poor efficiency here is
directly transmitted to the overall operation of the
system into which the pump is operating. Due to the
constant washing action of the drive media (steam,
gas or air), the drive {steam) cylinder requires a
good grade of oil. It is very important that the
manufacturer’s specific instructions be carefully fol-
lowed as to choice of oil used, with consideration
given to the ambient conditions, driving media
temperature and the amount of oil to be used. Drive
(steam) cylinders are usually lubricated by a force-
feed lubricator.

8.4.9 Plunger or piston rod packing installa-
tion

Remove old packing and thoroughly clean stuffing
box. Care should be exercised not to damage or
mar the rod when removing old packing or installing
new packing.

Replace rough, bent, or scored rods and rods which
have a shoulder in the packing area. Replace worn
throat or stuffing box bushings. Replace or recondi-
tion worn stuffing boxes.

Select proper packing size and type, depending on
service (high-temperature, water, chemical, etc.).
Over- or under-sized packings wear out rapidly.
Aluminum packings should not be used with bronze
or brass rods.

Packing should always be installed in the form of
individual rings for proper seating of the packing. It
should not be spiraled into the stuffing box.

if new coiled packing is to be cut into individual
rings, use a clean surface and a sharp knife.
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Packing rings may be cut with ends butted, beveled
or stepped. Ingeneral, itis best to use a butt or skive
joint for braided packing; a lap-bevel (skive) joint for
duck and rubber packings of soft and medium
grade, and either a lap, bevel, or step joining for
rock-hard duck and rubber rings.

When rock-hard duck and rubber rod packing is to
be installed, soak in hot water at least eight hours if
possible, to make it more flexible.

Rings should be installed singly and seated properly
before additional rings are inserted. Ring joints
should be staggered as follows to prevent or mini-
mize the leakage path between the pumpage inside
the pump and the atmosphere:

Number of Approximate degrees of
packing rings joint stagger
3 120°
4 90°
5 75°
6 60°
7 53°
8 45°

A scratched rod does not always have to be
replaced. A rod that may appear to be badly scored
sometimes can be polished with a fine emery cloth
and its appearance changed without reducing its
diameter more than a few thousandths of an inch.
Or, arod can be ground down to a maximum of .010
inch below its original diameter and may still use the
original bushings (if not worn) and packing. This
does not apply to thinly plated rods or high-pressure
services.

The piston rod or plunger must operate centrally in
the box with a maximum eccentricity in the centers
of .003 inch where pressures are high (10,000 psig)
andto0.007 inch where pressures are low (500 psig).

Advise the manufacturer of complete conditions of
service when purchasing pump packing. The wrong
packing can result in rod or plunger and bushing
failure and other related problems. If a pump is
being shifted to ancther service, check the packing
selection. The original packing may not be suitable
for the new application.

Reciprocating pumps cover a very wide range of
pumping applications, and the styles and materials
of packing differ greatly. Therefore, some pump
manufacturers supply stuffing box packings, and
some do not. Some packings, when furnished, are
installed in the pumps; some are packaged
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separately. If a graphited packing is left in contact
with a rod for a long period of time with no movement
of the rod, the rod surface at the packing area may
become pitted. Therefore, unless the pump is going
into immediate service, the installation of packing is
usually left to the purchaser, unless specified “pack-
ed and ready to run” by the purchase order.

The above does not apply to piston packing. Piston
packing supplied by the pump manufacturer is
usually installed at the factory, except when the
pump is to be placed into extended storage.

8.4.9.1

In general, no allowance for expansion is necessary
for braided packings. A slight gap is advisable when
duck and rubber packings are used against hot
water or steam to permit expansion. Metallic chan-
nel type packings require a gap of 1/8 (3 mm) inch
to allow for metallic expansion when pumping high-
temperature liquids.

8.4.9.2 Gland adjustment

Allowance for expansion of packing

After installing braided rod or plunger packing rings,
the gland should be evenly tightened to seat the
rings, and then slackened off and made snug. Then
after starting the pump, it should be watched for
several hours and adjusted to obtain sufficient liquid
tightness, without excess pressure on the packing.
Periodically adjust the gland to compensate for
wear and to prevent packing movement and exces-
sive leakage. Hot water installations should be
watched for several days after application until the
packing becomes stable. Packing must not be al-
lowed to move in the stuffing box. Movement wears
the stuffing box bore.

8.4.9.3 Piston rod (plunger) packing drip

When conditions permit, a slight drip or trickle
should be allowed to reduce packing friction and
increase the life of packing and piston rod or
piunger.

It should be noted that, when toxic or volatile liquids
are being pumped, packing drip (or leakage) of
these products to the atmosphere is not always
wanted or permitted due to environmental regula-
tions. In such situations, special stuffing box
designs are available from some pump manufac-
turers to control product leakage to the atmosphere.

8.4.9.4 Molded ring packings

Lip rings, “V” and “U” rings, packing cups, etc.
should be installed in accordance with the directions
accompanying each set of packing. It is important
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that the dimensions of molded packings are usually
self-adjusting. If the stuffing box of the liquid end
happens to be deeper than necessary for some
types of packing, it is sometimes advisable to install
a metal ring, leaving just sufficient space for the
number of rings specified by the manufacturer of the
packing and no more. Packings of the “U” type must
be securely held by a follower. Flange or hat type
packing must be tightly held by the gland between
the gland and the shoulder of the stuffing box. Care
must be taken to prevent damage to the lip of any
of these types.

Some packing is crushable; some is not. Most
adjustable packing is crushable, and so are some
non-adjustable packings. It is, therefore, very im-
portant that the packing manufacturer’s instruction
be followed very carefully.
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Figure 8.14 — Piston packing joints
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If packing fails frequently, check the plunger or rod
finish and bushing clearances. When the inside or
outside diameter of bushings are worn excessively,
the packing extrudes and fails. If bushing ciearance
is correct and failure occurs, then the packing is
running dry or is the wrong selection. It is a waste
of good packing to repack worn, grooved (or bent)
rods, plungers or bushings repeatedly. Conversely,
a new rod or plunger deserves new packing and
bushings.

8.4.9.5 Lubrication of packing

Whenever possible, oil tubrication should be
provided. Pressure |ubrication to a lantern ring with
packing above and below the ring is frequently
used. in some cases, oil dripped on the rod or
plunger where it enters the stuffing box is satisfac-
tory. Water at times provides sufficient lubrication to
some packings where oil contamination is a prob-
lem.

Since lubricant migration into the product will occur,
the type of packing lubricant used is determined by
the pump users. They need to select a lubricant that
provides good lubricating properties and is com-
patible with their product and system.

8.4.9.6 Chemical packings

When the liquid being pumped is corrosive or is a
solvent, special packing materials are required to
overcome the destructive action of the chemicals
and to provide serviceable packing. Packings in
contact with foods should be impregnated only with
non-contaminating lubricants.

8.4.9.7 Piston packing basis of recommenda-
tions

The following recommendations are general for pis-
ton packing for reciprocating pumps. Specific ap-
plications may require deviations because of
installation, application, particular conditions of ser-
vice, etc.

8.4.9.8 Forms of hydraulic piston packing

Canvas packing (hydraulic packing) is supplied in a
relatively soft packing (regular cure) or hard packing
(rock-hard cure). Regular cure is available in coils
or molded rings. Rock-hard is available in molded
rings.

8.4.9.9 Types of hydraulic piston packing
joints

Straight-cut, step-cut, or angle-cut joinis are used
with this type of packing (see Figure 8.14).
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