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CAUTION
IMPORTANT SAFETY NOTICES

This equipment is the responsibility of the equipment
owner. Prior to operating the equipment, all necessary
steps must be taken by the owner to comply with various
federal, state, local and OSHA laws or requirements relat-
ing to installation and safe operation.

This pump is not to be operated at speeds, working (dis-
charge) pressures or temperatures higher than, nor used
with liquids other than stated in the original order acknowl-
edgement without written permission of Warren Pumps
Division, Houdaille Industries, inc. Refer to the manuals
provided by manufacturers of other related equipment for
their separate instructions.




g g

TABLE OF CONTENTS

SAFETY WARNING .. e

SECTION 1 — GENERAL INFORMATION

1-1  Safety Precautions ... e
1-2  Product Warranty ...

SECTION 2 — RECEIVING, HANDLING & STORAGE

2-1T RECEIVING oot ettt e e e
2-2 HaNAING ..o e e e e
2-3 Storage & Proservation ............c..oooeiee ittt

SECTION 3 — INSTALLATION

-1 LOCAHON «ooo e e
3-2 Foundation ... e
3-3 Baseplate ..ot e
B4 PUPING oo ettt s
3-5 Piping System ACCESSOMES ......coceiriier e
3-6 Factory AlIgnment ... e
-7 DOWEIING ..o e e

SECTION 4 — COUPLING ALIGNMENT

A1 ANGNMENE ..ot e e
4-2  Thermal EXpanSion ..........ccc i seesissreeseenee e

SECTION 5 — LUBRICATION

5-1 Lubrication Specifications ............coooiveiriie e
B2 CO0lMIG oot et ettt ettt

SECTION 6 — START-UP/OPERATION

B-1 Pre Start-up ... e
62 SHAM-UD .o
6-3 When Pump is BUNNING ...t e s
B4 TOSOPPUMP oot see et e s snne e e as mn e

-1 DAIY et et et e
T-2 WEEKIY .o are s
T-3  QUAREHY oo et et et e b e b
T-4 ANNUBHY oottt e i

PAGE

inside Front Cover



TABLE OF CONTENTS (Cont'd)

PAGE
SECTION 8 — MAINTENANCE
8-1 Disassembly (one piece bracket/packing) ........ccco..oo e s e e, 10
8-2 Reassembiy (one piece bracket/packing) ... e 10
8-3 Disassembly (spiit bracket/mechanical seal) .............cooeve i, 11
B8-4 Reassembly (split bracket/mechanical Seal) ...............ccoooiriii e 12
8-5 Removal and Installation of PUMPING SCrewWs ... et e e rane s s e e s ban e 13
8-6 Installation and Timing of Replacement Timing GRAIS ...........ccccv et 15
B-7 Packing Installation ... e b e e s rreas S 17
SECTION 9 — MAINTENANCE DATA
-1 Parts INFOIMEAHON ..ot e e e e e e a e e s s s e ns s aaeebsaerteesanae e i8
9-2 Material SPeCIfICAtONS .........ooco e et e e et e aeens 19
9-3  Approximate DIMENSIONS .......c.eooiiiiiic i sre sttt s s re e st e sae e e e sae e e rse e e e e e e aeaseseaeastenes 20
9-4  Machinery Record Chalt ..ottt ettt sttt v st eneens 21
SECTION 10 — TROUBLESHOOTING ........cooiii it e enns e e s 22
SECTION 11 — REPLACEMENT PARTS
L B 1T =T ¢ O TR 23
11-2 Ordering INSITUCHIONS ..o o e rr e e e ee e ne et b s s sar e r e sasa s e e e enaas 23
LIST OF FIGURES
FIGURE NO. TITLE
3-2 Baseplate/FOuNGation ..o e n e nt e e eenain 3
4-1  Coupling Alignment — Rim Side 10 SIde ..........ccooriiiiieeee et 5
4-2 Coupling Alignment — Face Top to BoHOm ... e 5
4-3 Coupling Alignment — Face Sideto Side ... 5
4-4 Coupling Alignment — Rim Topto BOHOM ...t et e 6
7-4a Typical Screws with Clearance NOMeNnCIAatUre ... e e 9
7-4b Typical Screw with NOMENCIAMUIE ... ... it et st s 9
8-1 Sketch for Disassembly Of SCIrEWS ..o e e s b ae e e eba e 14
8-2 Positioning Of FIank CIEAraNCES .........coccoiiiiiieiee i ese e s sree s saae s eraeeeneeesnaensese s aeannes 14
8-3 Rotorin Brackels ..o e e e b e i . 16
LIST OF DRAWINGS
DRAWING NO. TITLE APPLIGABILITY
A-1828 Sectional Assembly Dwg. .......cccccoeeennnn.. One piece bracket/standard body ...........cccooee
A-1893 Sectional Assembly Dwg. ... One piece brackets/hopper body ........................
D-4538 Sectional Assembly Dwg. ...........c.ccocene Split brackets/standard body ...
D-4542 Sectional Assembly Dwg. ...................... Split brackets/hopper body ... .



3
o

INTRODUCTION

This manual is intended to assist those concerned withinstallation, operation and maintenance
of 2200 Series Warren screw pumps. It is the manufacturer’s hope that the following discus-
sions will be clearly and easily understood. Should questions arise that cannot be answered by
the material contained in this manual, we suggest that the Warren Service Department be con-

tacted.

SECTION 1 — GENERAL INFORMATION

The Warren 2200 Series screw pump is a positive
displacement unit capable of handling viscosities to
150,000,000 ssu. The pump is made up of two sets of
opposed screws. Each set of screws conveys liquid
toward the center of the pump where the discharge
port is located. Since hydraulic forces are opposite
and equal, the rotor is hydraulically balanced in an
axial direction.

Body passages are designed to eliminate dead
spaces to prevent liquid stagnation. Direct flow path
from suction opening to entrance of pumping screws
has a constant area. Result: Uniform velocity
changes for lower entrance friction losses, higher
suction lift capabilities.

Pumps are available with either integral screws and
shafts or separate screws and shafts. The rugged in-
tegral screws and shafts (machined from one piece
of metal) with larger diameter mean less deflection
and closer clearances for alloy construction allowing
higher pressure applications. Separate screw and
shaft construction is also available. This is some-
times preferred on lower pressure applications or for
screw replacement capability. It is aiso used when
extra high torque shaft alloys are necessary in con-
junction with softer screw material. Shaft sleeves are
a standard feature on this construction.

Timing gears are used to transmit power from the
drive to the idier shaft and to prevent meta! contact
between the meshed, rotating screws. These helical
type herringbone timing gears are of steei construc-
tion. The “timing” or placement of the gears on the
shaft prevents rotational contact of the pumping
screws. The herringbone configuration of the gear
teeth maintains the axial positioning of the pumping
screws in relation to each other.

Radial ioading is handled by heavy duty roller bear-
ings at five locations . . . sized to handle maximum
loads. They are oil lubricated and are located exter-
nally to the liquid being pumped. The heavy duty
double row ball thrust bearing iocks the drive shaft in
position axially. Resuit: Wide temperature range
capability and internal clearance stability. Bearing
cooling provisions are available for high horsepower
or high ambient temperature conditions.

Bearing brackets are box type for higher strength in
both X and Y planes. Added strength means greater
torsional load carrying capability. Larger openings to
stuffing boxes for easier repacking. Bearing brackets
jacketed at the stuffing box are available to protect
seals or packing at temperatures above 350°F. as
NECessary.

Stuffing boxes are under suction pressure only. They
are drilled and tapped for lantern ring connections
and designed to accommodate standard mechanical
seals as options. Split Teflon lantern rings are avail-
able for high suction lift applications. Shafts are nor-
mally packed with a square braided packing material.
If your application requires a special packing, this can
be furnished. On applications where hazardous or
expensive liquids are being pumped and when gland
leakage is objectionable, your Warren pump can be
equipped with mechanical seals.

The timing gears and bearings of the pump are oil-
bath lutricated. The only parts in contact with the lig-
uid pumped are the pumping screws, the body and
the stuffing boxes.

The outside diameter of the pumping screws can be
furnished with hard coatings. Pump casings bores
can be lined with hard chrome. Both coated screws
and lined casings bores are for abrasions resistance
and to reduce galling in stainless steel pumps.

1-1 RECOMMENDED BASIC
SAFETY PRACTICES

1. Never work on a pump unless it has been locked
out hoth electrically and hydraualically, from the
system (this should be done with an appropriate
tag-out system on electrical controllers and on
any valves involved).

2. Be sure proper hoist or crane is used when tig-
ging heavy assembilies for removal, installation,
etc.

3. Be sure all liquid fittings are property tightened to
prevent leak hazards to personnel.

4. Be sure the coupling guards and/or belt guards
are of an approved type and are properly instal-
fed.

5. Be sure relief valves are operating at the correct
capacities and pressures.

6. Be sure speed limiting and speed regulating
governors are set at the designed speeds and
that they are operating properly.

7. De not operate at higher speeds or pressures
than specified without first consulting Warren
Pumps Division, Houdaille Industries, Inc. Fail-
ure to do so could result in serious personal in-
{ury or property damage.



1-2 PRODUCT WARRANTY

1. Warren warrants its products to be free of de-
fects in material and workmanship for a period
which ends on the earlier of one year from date
of product start-up or eighteen {18} months from
date of shipment by Warren. Any part which fails
during the warranty period due to defective ma-
terials or workmanship will be replaced without
charge, F.0.B. Manufacturer's works, provided
the party seeking warranty service (a) gives writ-
ten notice of such defect within the warranty
period to his immediate vendor {i.e., the person
from whom the party bought the product); (bj ob-
tains instructions from that vendor for the return
of defective part(s) for service; and (c) delivers
the defective part(s) to that vendor, transporta-
tion prepaid, and in accordance with its instruc-
tions.

2. Warren's liability for any damage caused by a
product which fails due to defective materials or
workmanship shail be limited to the replacement
or repair (at Warren's aption) of the defective
part or parts as originally furnished by Warren.
Warren shall not be liable for any less, damage,
or expenses directly or indirectly related to the
use of its products or from any other cause of for
consequential damages (inctuding, without limi-
tation, loss of time, inconvenience, and loss of
production). It is expressly understood that War-
ren is not responsible for damage or injury
caused to other products, machinery, buildings,
property, or persons by reason of the instaltation
or use of its products.

SECTION 2 — RECEIVING,

2-1 RECEIVING

Place equipment under adequate protection im-
mediately upon receipt. Ordinary packing crates are
not suitable for out-of-door storage beyond a 30 day
limit including the duration of transport. This may be
less it the atmospheric conditions are unfavorable.
Contact the manufacturer for specific instructions.
Improper storage can damage the equipment which
would result in a non-warranty situation.

Special long term storage crating can be supplied
upon request, at an additional cost.

Upon receipt of shipment, carefully inspect the pumg,
driver and individual parts to insure none are missing
or damaged. Any damage must be reported promptly
to the carrier and to Warren or your Warren dis-
tributor. Damage claims must be made at the time of
receipt.

3. The warranty shall be null and void if any compo-
nents of a product has been (a) tampered with,
disassembled, repaired or altered (except as
may be authorized by Warren in writing); (b) sub-
ject to misuse, neglect or accident; or {c) used to
pump materials for which it was not designed to
handle, which may attack or harm the materiais
used in construction of the pump, or which may
otherwise harm the operation of the pump.

4. This warranty does not cover or apply to (a) the
effects or corrosion, abrasion or normal wear; (b)
repairs or service adjustments required due to
lack of proper maintenance, natural causes or
acts of God; or {c) any field expense for service
or replacement of parts.

5, This is WARREN'S SOLE WARRANTY AND IN
LIEU OF ALL OTHER WARRANTIES, EX-
PRESS OR IMPLIED, WHICH ARE HEREBY
EXCLUDED, INCLUDING IN PARTICULAR
ALL WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR APARTICULAR PURPOSE.
This document and the warranty contained he-
rein may not be modified and no other warranty,
express or implied, shalt be made by or onbehalf
of WARREN unless modified in writing and
signed by the President or Vice President of
WARREN.

HANDLING AND STORAGE

2-2 HANDLING

Take care when moving the unit about prior to instal-
lation. This is particularly important with large, heavy
units. Rough handling and thoughtless selection of
points from which to lift large units can cause perma-
nent distortion of the base and/or casing which will af-
fect the close operating clearance of the rotating as-
sembly. Contact of the moving parts can cause a
pump faiture.

2-3 STORAGE AND PRESERVATION

Units are shipped on skids and suitably boxed or
crated to help prevent damage from normal handling.
All exterior, unpainted surfaces subject to corrosion
are coated with a rust preventive compound. Pump
openings are covered with blank flanges or special
cups.
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A packing list is furnished itemizing the contents of
the shipment. When received, check the contenis
against the packing list. Report any discrepancies to
Warren or your Warren distributor immediately.

If pump is not to be instailed immediately and oper-
ated or if pump is not to be operated for some time
after installation, the unit must be cared for as fol-
lows:

1. Storein a clean and dry location.

2. Be certain that blank flanges or cups covering
pump openings are properly attached.

3. Rotate pump shaft through several turns at least
weekly.

4. Recoat all exterior, unpainted surfaces subject
to corrosion with a rust inhibiting compound.

5. Fill oil reservoirs completely full of oil.

6. Protect pump and driver with plastic or canvas
covering.

7. Fill castiron or cast iron fitted pumps with cilor a
suitable preservative.

SECTION 3 — INSTALLATION

IMPORTANT — The following installation instruc-
' tions are a guide to assist you in
proper installation procedures.

Probably the most important thing that can be done to
extend the life and smooth operation of this machine
is to plan your installation by following these installa-
tion procedures and other good machinery practices.

If questions should arise, contact the Warren Service
Department for assistance.

NOTE — Protect your investment. A properly
planned and executed instaliation is nec-
essary for trouble free pump perfor-
mance.

3-1 LOCATION

The pumps are purchased to deliver a specific ca-
pacity at a specific pressure. To accomplish this, the
designer must take into consideration the conditions
that will exist on the suction and discharge sides of
the pump after instaltation such as suction lift or head
and temperature. This information is given to the
pump engineer by the purchaser and is based on a
preplanned location of the pump in a system. In order
for the pump to operate as designed, it must be lo-
cated in this preplanned location. If, after receipt,
another location is considered that might alter the
preplanned conditions, it is recommended that War-
ren engineering be consulted to insure satisfactory
operation of your pump.

Locating the pump as near as possible to the source
of supply upon installation is recommended. Ideally,
the location should be well lit and dry with enough
room to perform routine maintenance and space
enough for rigging, etc. If you find it necessary to lo-
cate the unit in a pit, be sure to make provisions to
prevent flooding.

3-2 FOUNDATION

Foundations shouid be a suitable mass to absorb vi-
bration and provide a rigid support for the unit. Use
reinforced concrete as necessary.

A template should be made to position and hold the

foundation bolts in place while pouring the concrete.
Location and sizes of bolt holes are shown on the cer-

tified outline drawing supplied to the purchaser. Each
boltis installed in a pipe sleeve, the inside diameter of
which should be three times the outside diameter of
the bolt. The pipe sleeve allows for minor adjust-
ments in bolt spacing after foundation is in place (Fig.
3-2). Two methods commonly used to secure and
pravent bolts from turning are;

a. A washer is placed between the bolt head and
pipe sieeve with a lug welded to the bolt head
(Fig. 3-2).

b. The bolt may be of rod construction, bent 90°
below the pipe sleeve.

Stuff waste paper between foundation bolts and
sleeves to prevent concrete from entering while foun-
dation is being poured. Foundation bolt must be long
enough to allow from 34" to 1" for grouting under the
baseplate (Fig. 3-2). When pump is level, the bolts
should extend V4" through the nuts. Leave top sur-
face of foundations rough for adherence of grout.
W
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3-3 BASEPLATE

1. Leveling — Before placing the unit on the foun-
dation, be sure the surface of the foundation is
clean and roughed. Place the leveling wedges
adjacent to foundation bolts and remove waste
paper from pipe sleeves. Clean underside of
pump mounting base and lower unit over base-
plate bolts and onto wedges. Adjust the wedges
to aliow for %" to 17 of grout, being sure pump
flanges are true. This unit has been factory
aligned and uneven bearing of wedges can
cause misalignment. Snug up, but do not make
up hard the foundation boits. Check coupling
alignment and correct as necessary. Avoid
baseplate distortion. Level pump with a spirit
level.



2. Grouting — Build a board dam around the foun-
dation to the desired height for finished grouting
(See Fig. 3-2). Amixture of one part portland ce-
ment to two parts clean sand with just enough
water to mix to a thick creamy consistency
shouid be made for grout. Wet the underside of
the baseplate and foundation top, then pour the
grout through the holes in the baseplate.
Thoroughly puddle the grout during pouring to
prevent air pockets and hollow spots. After grout
has set sufficiently, remove the board dam and
finish off the grout as desired. When grout has
hardened, usually in about 48 hours, pull up on
foundation bolis.

3-4 PIPING

1. Since the basic pump design incorporates close
running ciearances between the screws and the
body, it is very important that suction side piping
be thoroughly cleaned before connecting piping
to the pump.

2. After the unit has been instalied and secured on
its foundation, pipe connections may be made
up. See pump outline drawing for location of all
pipe connections, flange sizes, drilling and other
notes pertinent to piping. Piping runs should be
as short and direct as possible. Use long radius
elbows to change direction wheraver possible.
Discharge piping must be sized to give the re-
quired velocity based on the ideal fliow condition
for the type of fluids being pumped.

3. All major piping must be supported indepen-
dently of the pump and properly aligned with
pump flanges. Piping subject to high tempera-
tures must be fitted with a means of absorbing
expansion. Piping strain on the pump may cause
distortion resulting in misalignment, vibration or
mechanical damage.

4. if the pump is required to operate with a suction
lift, the suction system MUST be properly sized
and designed. The pump cannot be expected to
overcome deficiencies in system design such as
tong runs of suction piping, possibly undersized
and containing many elbows, valves and par-
ticularly high points that are above the pump
suction. In such cases, cavitation will invariably
occur.

5. To check piping alignment of pumps having
bolted flanges, insert flange bolts through pipe
and pump flange. If bolts are easily moved within
the boit holes and if flange faces are parallel with
each other, piping is properly aligned.

3-5 PIPING SYSTEM ACCESSORIES

1. Suction Strainers — Warren recommends that
suction strainers be installed on the suction side
of the pump at least temporarily until the new
system is deemed cleansed of foreign material.
Strainers or screens should be constructed of 20
mesh wire and equipped with a backing plate.
The total mesh opening should be 5 times the

cross sectional area of the pipe. If liquid is in ex-
cess of 1000 SSU viscosity, 6 times the pipe
area is recommended. Gauges should be instal-
led on either side of the strainer to indicate when
the strainer requires cleaning.

Generally strainers can be used successtully on
all liquids except those of a very high viscosity
such as may be found in certain chemical indus-
try applications. In these cases, thorough clean-
ing of the entire suction system is mandatory.

2. Check Valves — If the discharge piping system
is subject to a high static head and if the liquid
handied will flow easily, a check valve should be
installed. This valve will prevent hydraulic shock
acting upon the pump and will also prevent re-
verse rotation of the pump when stopping the
unit and most importantly, it permits starting the
pump when a sister pump is operating in a com-
mon system.

3. Relief Valves — Pressure relief valves shouid
be installed between the discharge valve and
discharge flange of screw pumps to protect both
the pump and piping systems. The valve should
be solidly constructed of proper material with
ample opening for passage of full discharge ca-
pacity, because positive displacement pumps
can build up pressure rapidly if the discharge is
restricted or shut off. This type of relief valve
should lead back to the source of supply particu-
larly in pumps that operate unattended.

4. Vent — If pump is required to operate with a suc-
tion lift, a suitable means for venting the pump
should be installed in the discharge piping adja-
cent to the pump.

3-6 FACTORY ALIGNMENT

Pumps supplied with driver base and coupling from
the factory are aligned (coupling) prior to shipment.
However, stresses caused by lifting and transporta-
tion often cause minor distortion which will disturb the
factory atignment. Check coupling alignment after
the baseplate has been ieveled but prior to grouting.

If the coupling alignment has been disturbed by im-
proper shimming of the baseplate, correct prior to
continuing. After the base has been grouted and the
piping connected, make a final pre-startup coupling
alignment check. Additionally a hot alignment check
must be made once the pump has been run up to its
operating temperature {see Sect. 4, Coupling Align-
ment, for detailed procedures.)

3-7 DOWELING

After the unit has been running for about one week,
the coupling halves must be given a final check for
possible misalignment caused by pipe strain or tem-
perature strains. This check must be made im-
mediately after unit is shut down, before it has a
chance to cool. If alignment is correct and unless
Warren instructs otherwise, the driver must now be
doweled on diagonal feet.
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NOTE: Normally the pumps are doweled at the fac-
tory and the drivers are doweled in the field.

The taper pin size for doweling the driver

will normaily be the same as that of the
pump.

SECTION 4 — COUPLING ALIGNMENT

4-1 ALIGNMENT

The flexible coupling supplied with your pump is not
designed to operate with excessive misalignment.
Reducing misalignment in your coupling installations
will increase coupling life and greatly increase
operating life of associated equipment such as bear-
ings, packing and seals.

Check the following prior to aligning the pump and
driver. Set the coupling gap within tolerances given
on the supplied outline drawing. During any work per-
formed on either pump or driver, BE ABSOLUTELY
CERTAIN THAT ACCIDENTAL ENERGIZING OF
THE SYSTEM WILL NOT OCCUR.

Coupling alignment must be handled in all three
planes.

To set side to side alignment.

1. Mount a dial indicator rigidly on the driver half of
the coupling and set the indicator button on the
rim of the pump half (Fig. 4-1).

2. Facing the driver from the coupling end, set the
indicator to zero at the 3 o’clock position. Match
marks are usually stamped into the coupling
rims. Magic marker or chalk marks will be satis-
factory should the coupling not be stamped.
Turn the two coupling halves together and re-
cord the reading at the 9 o'clock position. The
purpose in rotating both halves together is to
eliminate the possibility of inaccurate shaft cen-
terline alignment due to coupling runout.

3. The indicator reading will show double the
amount of correction required to true the coupl-
ing side to side. if the indicator moved in a
counter-clockwise direction, the reading is con-
sidered negative. if the movement was
clockwise, it is considered a positive reading.

4. If the reading was positive, push the motor in the
3 to 9 o'clock direction 4 the total indicator read-
ing. Push the motor towards the starting point (3
o'clock) V2 the indicator reading if it was nega-
tive.

5. Retumn to the 3 o’clock position and reset at zero.

6. Turn the coupling halves together and recheck
the alignment. If not quite zero at 9 o'clock, re-
peat the precedure until a 0-0 reading is ob-
tained in the 3 and 9 o'clock positions.

HL

Fig. 4-1 Rim Side to Side

Once side to side aii?_nment is set, face alignment
can next be checked. The coupling gap can be accu-
rately checked with either an indicator, set of feeler
gauges or a wedge. Checking with feeler gauges is
easiest to accomplish. The indicator can remain set
up on the coupling rim and rotation of the coupling is
not necessary to determine face alignment when
using feeler gauges.

1. If the coupling gap is open at the bottom and
closed at the top (Fig. 4-2), the front feet of the
driver must be shimmed to equalize the gap.
Should the top be open in relation to the bottom,
the back feet must be shimmed.

b
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Fig. 4-2 Face Top to Bottom

2. Side to side variance in the coupling gap (Fig. 4-
3) is compensated for by moving the back of the
driver in the appropriate direction to equalize the
gap.

Fig. 4-3 Face Side to Side



Various factors affect the shimming of the driver feet
to correct coupling gap. For example, the distance of
the driver foot from the coupling will affect the amount
of compensation seen when using a shim of specific
thickness. In other words, the amount of correction
seen using a .020” shim on the front feet of the driver
will be different from the amount seen when that
same .020” shim is used on the back feet. Each situa-
tion is sufficiently unique that the best results are
achieved through experimentation.

Once the side to side and face alignment have been
corrected, the correction of the vertical alignment
may be accomplished.

1. Set the indicator to zero in the 12 o'clock posi-
tion. (Fig. 4-4).

2. Turn both coupling halves together and take the
readings in the 6 o'clock position.

3. If the reading is negative, piace shim stock equi-
valent to half the indicator reading under each of
the four driver feet. if the indicator has a positive
reading, shims equivalent to Y2 the reading must
be removed from each of the driver feet.

4. Return to the 12 o’clock position and reset to
zero. Tum the coupling halves and check the
reading. !f the reading is not zero, repeat the pre-
ceeding steps until the zero reading is obtained.

) -

Fig. 4-4 Rim Top to Bottom

Upon completion of the alignment procedure for the
third axis, the alignment in the other two axes mustbe
checked.

Setting the vertical alighment may throw the side/

side and/or face/face alignment out of tolerance. Due
to the affect each axis has on the others, it is often
necessary to operate at least one alignment axis ap-
proaching the allowable misalignment tolerance of
003",

The importance of checking the alignment once the
unit has been piped and run cannot be understated.
To insure that dangerous stresses are not imposed
on pump or driver during operation, which would re-
duce operating life and may create hazards to
operating personnel, the coupling alignment must be
checked with the unit at operating temperature within
a week after initial startup.

4-2 THERMAL EXPANSION

When operating units that have a high differential be-
tween centerline of driver and centerline of pump or
in cases where the operating temperature of driver
and pump vary considerably from ambient, the
amount of thermal expansion in the pump/driver
combination becomes important for proper align-
ment of the coupling. Failure to take into account
thermal expansion when aligning the coupling can
result in an extreme reduction in both coupling and
bearing life.

The following explanations and worked through ex-
ample should illustrate the simplicity of these calcula-
tions and the necessity that they be made.

The formula itself is expressed as the following:

coefficient of expansion X temperature rise X center-
line height.

The coefficient of expansion is a specific figure for
each material expressed in millionths of an inch per
inch per ree Fahrenheit temperature rise. In the
Warren Senries 2200 pumps, three materials of con-
struction are used in the pump bodies. These ma-
terials are cast iron, cast steel and stainless steel.
The coefficient of expansion should be used with the
corresponding casing material when making calcula-
tions.

AD10A {Castlron) ...ccoooveeeeieeeenns 6.0 (32-212°F)
B0O61A (Cast Steel) ..o, 6.5 (78-400°F)
B407G (Stainless Steel) .................. 9.4 (70-212°F)

If your operating temperature exceeds the above
range listed with its corresponding coefficient, con-
suit Warren.

The second piece of the formula deals with tempera-
ture rise and is fairly straight forward. Simply stated,
the temperature rise is the difference between am-
bient and operating temperature (in degrees
Fahrenheit).

The third piece of the formula, centerline height, is
simply the distance (in inches) from the bottom of the
pump and driver feet to the center of their respective
shafts. Check the supplied outline drawing for pump
and driver centerline heights.

The following is a sample calculation using an actual
outline and consequently existing centerline differ-
ences from a previous pump sale.

Example:

ambient temperature ... 80°F
pump operating temperature ........................ 200°F
pump centerline height ... 12"
pump matenial ...........ccceeveeriicieeee e 31688
motor operating temperature ........................ 160°F
motor centerline height ... 107
motor material ..., Castlron
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