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JIntroduction

Congratulations, you are the owner of a quality built
item of APV Crepaco. This machine was manufac-
tured by the skilled craftsmen of a company which

has served the needs of the dalry, food, and process

industries for more than 100 years.

The purpose of this manual is to provide instructions
for the safe Installation, operation, and malntenance
of your APV Crepaco equipment.

Read .and understand the entire manual before

removing from the crate and Installing the

equipment.

Recelvirig and Inspection

- : 1. " APV Crepaco equipment is run tested or In-

\.\;-“\‘:‘\»\
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spected prior to shipment. When leaving the fac-
tory, it Is well crated for normal transportation
procedures. APV Crepaco cannot, however,
guarantee safe arrival. Therefore, upon recelpt of

this equipment, checkthe received items against .

the packing list for damage or missing parts.

Check the packing material thoroughly for small
parts.

2. Visually Inspect for damage or loss. Damage or
loss should be reported immediately to the
dellvery carrier while present. Following the im-
mediate notification of the lost or damaged parts,
a detalled description including quantity, de-
scription of the loss or damage, and a cash value
should be clalmed agalnst the carrler with
respect to the guldelines set foith by the respon-
sible carrler's policies. APV Crepaco's respon-
sibllity. terminates F.0.B. point of manulacture
unless otherwise specified perthe General Terms
and Conditions of Sale as published by APV
Crepaco and amended from time to time. Con-
tact APV Crepaco. Order Services if shipping in-
formation is required {or handling claims.

APV Crepaco Is committed to provide quality equip-
ment and customer satisfaction. We have a unique
network of sales and service support throughout the
world, which are listed on the following pages. Note
the office nearest you. Should you have any ques-
tions conceming any Information contalned in this

_manual, contact the nearest office or our Delavan,

Wisconsin office for assistance.

3. Inthe case of damage or loss to the equipment,

APV Crepaco may perform three major func-
tions:

a. Manufacturer Function - APV Crepaco
manufactures quality equipment and stands
behind the APV Crepaco Standard Warranty.
Refer to the Standard Warranty.

b. Assessor Function - APV Crepaco offers
assessment services for filing claims. The
APV Crepaco assessor will accurately deter-
mine the extent of the damage (or loss), and
costofrepairstothe equlﬁment. Relmburse-
ment for this setvice will be agreed upon
prior to the assessment.

c. Repalr House Function - APV Crepaco of-
fers services for repalring the dama?a(s) or
replacement of lossgs) to the equipment.

V Crepaco has the option to alter the
Standar Warrantx on refurbished or re-
.placement parts. The cost of this service will
ge dependent upon the assessment that is
made. :
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*‘;TAN DARD WARRANTY

During the warranty period,,Seller shall repair, or at
Seller's option, replace parts determined by Sellerto
be defective in material or workmanship. The war-
ranty period is one (1) year from the date of delivery
to Buyer F.O.B. point of manufacture. The foregoing
shall be the sole obligation of Seller under this war-
ranty with respect to the equipment and other prop-
erty included in this Agreement. With respect to
. equipment, materials, parts and accessories manu-
factured by others, Seller's sole obligation shall be to

use reasonable efforts to obtain for- Buyer-the {ull. -

benefit of the manufacturers’ warranties.
Warranty Exclusions

Repair or replacement of parts required because of
misuse, improper care or storage, negligence, altera-
tion, accident, use of incompatible supplies or lack of

. specified maintenance are excluded from Seller's
warranty obligations. '

DISCLAIMER OF WARRANTIES

}IE FOREGOING WARRANTY EXPRESSIONS
ARE IN LIEU OF ALL OTHER WARRANTIES, EX-
PRESSED OR IMPLIED, INCLUDING IMPLIED
WARRANTIES OF MERCHANTABILITY AND FIT-
NESS FOR A PARTICULAR PURPOSE, AND EX-

ISTENCE OF ANY SUCH OTHER WARRANTY IS -

HEREBY DENIED.

Limitation of Liability and Remedies

The liability of Seller for breach of any warranty
obligation hereunder is limited to: -

1. The repair or replacement of the equipment on
which the liability is based; or,

2. At Sellers option, the refund to Buyer of the

amount paid by Buyer to Seller for said equip-
ment.

All other liability of Seller with respect to this Agree-
ment, or from the manufacture, installation, mainte-
nance, repair or use of any equipment covered by or
furnished under this Agreement, whether in contract
or in tort, or otherwise, is limited to the amount pald
by Buyer to Seller pursuant to theé terms hereon:
SELLER SHALL NOT BE LIABLE FOR INCI DENTAL
OR CONSEQUENTIAL DAMAGES OF ANY KIND
WHATSOEVER. THE REMEDIES SET FORTH
HEREIN ARE EXCLUSIVE. '

Breach
Any breach by Seller with respect to any items or unit

of equipment shall be deemed a breach with respect
to that item or unit only. :

Infringement

Seller will not be liable for the infringement of any
patent by the Buyer’s use of any equipment or mate-
rials delivered hereunder.

POLICY REGARDING AVAlLABlLlTY OF SERVICE PARTS

APV Crepaco will attempt to remain in a position to supply replaceable service parts during the normal life of any
item of APV Crepaco equipment. This will be contingent upon availability of tools, material, and facilities of our

own as well as of our suppliers.

After expiration of this period, supply of service parts will be fimited to available stock of completed parts. if unable
to supply the service part, drawings will be furnished when available to permit local manufacturing, if desired.

APV Crepaco reserves the right to improve, change or modify the construction ofits equipment or any parts thereof

_ without incurring any obligation to provide like changes to equipment previously sold.



A Word About APV Crepaco Service Parts

We want lo raise your awareness to the problem
associated with purchase of parts not manufactured
to the high quality specifications of APV Crepaco,
INC.

In addition to our high quality, APV Crepaco parts are
manufactured to meet regulatory agency authoriza-
tions, approvals and certification (3-A Sanitary
Standards, USDA, ASME, BISSC and OSHA).
Where applicable, materials used in construction of
APV parts conform to FDA regulations.

WARNING

PARTS NOT MANUFACTURED TO OUR SPECIFIl-
CATIONS MAY CAUSE DAMAGES TO YOURAPV
CREPACO EQUIPMENT AND VOID ALL WAR-
‘RANTIES. USE OF PARTS THAT DO'NOT MEET
APV CREPACO, INC. SPECIFICATIONS MAY

. .CAUSE PROPERTY . DAMAGES -AND- SERIOUS

BODILY INJURY.

Types of equipment include, but are not limitéd to,
rotary pumps, centrifugal pumps, homogenizers, ice

- cream freezers, scrape surface heat exchangers,
piate heat exchangers, ingredient feeders process

tank and contact plate freezers.

We‘bting this potentially serious problem to your
attention in order to safeguard your best interest and
those of your employees.

If you have any questions, please feel free to call
1-800-358-4100 or your local APV Crepaoo Regional
Sales Office.

T




__afety Information
Definitions :
DANGER

An immedlaie hazard with a possibllity of severe

personal injury or death if instructions, including rec- _ ‘
ommended precautions, are not followed. | DANGER

WARNING

Hazards or unsafe practices which could result in

severe personal injury or death if Instructions, includ- .
ing recommended precautions, are not followed. WARNING

““W‘&”‘ ,
Possible hazards or unsafe practices which could
result in minor injury or damage to product or prop- :
erty if instructions, including recommended precau- ‘ CAUTION
tions, are not followed. ' .

Lock Out

A positive means of securing the main electrical dis-
connect in the Off position, where only the person
involved in the maintenance procedure has posses-
sion of the key.




‘Safety Information

The following information supplements the preceding
GENERAL SAFETY INSTRUCTIONS and provides
specific safety information on hazardous conditions
which are inherent in the pump.

Safe installation, operation, and maintenance re-
quires proper training of all personnel and their su-
pervisors.

Our objective in providing instructions and warnings
-is to identify each area of potential hazards and its

ievel of severity and to guide each worker for safe

operation, service, and maintenance procedures.

APV Crepaco equipment Is designed to provide mini-
mum operator access to hazardous areas while pro-
viding adequate access for service by trained person-
nel.
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Hazardous areas are provided with guards, Varlous
types of fasteners may be used for the guards de-
pending on how frequently routine access is required.

_ Regardless of the type of fastener used, the existence

of a guard should alert personnel to the presence of
a hazard. Never operate or test run the equipment
with a guard removed, unless under the supervision
of properly trained and authorized personnel. Then
use extreme caution to avoid the hazard. :

Safety Decal Location

The flustration below shows thedlocation of the safety
information decals attached to tife pump. If any decal
is removed or becomes unreadable, replaoe it imme-
diately with anew decal.

AVIARNING

Do not operate
machine with
guard removed

/ .

i
e d

Typical Safety Decal Location
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o afety Information |

Safety Decals

The wording of the safety decals is shown below. If
any decal is removed or becomes unreadable, re-
place it immediately with a new decal.

B SAFETY
] INSTRUCTIONS
Read instruction mapual .
and understand operation:-
of this machine-before --
starting. '

Service and maiotenance by
tra‘ined athorized personnel
only. '

Power sources must be
locked out befere servicing
| by trained personael only.

681-P-431690

AWARNING
Do not operate
machine with
guard removed
681-P-431689

ROTATION
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Safety Decals

A DANGER

Elec‘_trical Hazard

A pump is normally powered by an electric motor.
This creates a hazard of electrical shock which could
cause severe injury or even loss of life.

To minimize the risk of this hazard:

1. Al electriclelectronic installation must comply
with altapplicable codes and standards including
those established by the Occupational Safsty
and Health Administration (OSHA). -

2. Al electricleléctrohic installation, maintenance,
and service must be performed by trained and
authorized electricians only.

3. Install a main power disconnect On-Off switch
that can be locked in the power Off position and
have the key removed. This will allow mainte-
pance of service to be performed with no possi-
bility of the power being accidentally turned on.

4. Do Not perform any maintenance or service un-

less the main and control power sources have

been turned off and Locked Out using a locking

_ device for which only the person performing the
maintenance has the key.

5. Thoroughly read the motor manufacturer's in-
structions before making installation.

6. Install an emergencﬁ shutoff switch within easy
reach of the operator.

7. ' Make the installation suitable for a wet environ-
ment, including: ‘

a. Protection from flooding. Do not install in an
area which could fill with water to a level
which would contact the motor.

b. Protection of all electric connections within
a sealed junction box.

c. Proper grounding of the motor.



Safety Info rmation

A DANGER

A DANGER |

Rotating Parts Hazard

The pump contains close fitting parts which rotate
during operation. .

Routine cleaning and maintenance procedures re-
quire pump disassembly. Should the pump start un-

expectedly while disassembled, severe injury could .

result.

A DANGER

ALWAYS tumn off the electric-al power supply :
and Lock Out, using a locking device for
which only the person doing the work has the
key, before performing service or mainte-
nance.

To minimize the risk of.this hazard: .-

1. Do Not assemble or disassemble the pump-:-

2. Do Not remove the guard from the adapter—

3. Do Not perform'any maintenance or service on

the motor or pump—

----unless the power source has been turned offand
Locked Out, where only the person involved in
the maintenance procedure has possession of
the key.

4. Only trained and authorized personnel should
perform maintenance or service work on the
pump. '

5. Install an emergency shutoff switch within easy

reach of the operator.-

Cleaninnganitizing Chemical Hazard

Cleaning and sanitizing a pump for use with food
products may require the use of chemical solutions.
Many of the commonly used chemical solutions are
potentially harmful if contacted. The hazard is espe-
cially severe for eyes, skin, orinhalation. All personnel
working with such solutions mtst be thoroughly
trained in thelr safe handling and disposal following
use as required by the OSHA.

Clean-In-Place (CIP) cleaning and sanitizing:
1. Refer ta the Cleaning and Sanitizing section.

2. Make sure all line connections in the cleaning
circuit are connected and tightened before start-
ing.

3. Never disconnect any lines or fittings or disas-
semble the pump until it is known that the CIP
cleaning sequence is completed and no chemi-
cal solutions or high temperature fluids are pre-
sent.

“e

Manual cleaning methods:
1. Refer to the Cleaning and Sanitizing section.

2. Turn the power source off and Lock Out, using a
locking device for which only the person per-
forming the maintenance procedure has the key,
before doing any disassembly of the pump.

3. Equip all personne! using cleaning/sanitizing so-
lutions with protective clothing, including eye
protection.

4. Thoroughly train all personnel using clean-
ing/sanitizing solutions in their safe hand ling and
disposal after use.

5. Never use toxic andlor ﬂammable solvent for
cleaning.




: safety Information

A WARNING

High Temperature Hazard

Some pump applications may require processing of
high temperature fluids and/or the use of high tem-
perature cleaning/sanitizing solutions. Pumping high
temperature fluids creates a hazard of burns from
contact with the equipment or with leaking fluid.

To minimize the risk of this hazard: -

1. Al installation, maintenance, and service of pip-
ing, valves, and other controls must be per-
formed by trained and authorized fitters only.
This applies to process piping and cleaning/sani-
tizing piping.

5. The installation of fittings must comply with al
applicable codes and standards including those
established by OSHA.

All high temperature lines must be labeled, leak
free, and insulated or otherwise protected from
direct contact. .

4. Never disconnect any lines or fittings or disas-

semble the pump until the line is not under pres-
sure and the fluid inside is nqt hot or harmful.

5.. Operating personnel must be authorized and
trained.

A WARNING

High Pressure Hazard

Products processed by the pump are under pressure,
which the possibliity of a leak could occur. This cre-
ates a hazard to anyone in the area. Leaking high
pressure fluid can cause injury from actual contact or
by startling personnel.

To miimize the risk of this hazard:

4. Allinstallation, maintenance, and service of pip-

ing, valvesand other controls must be performed
by trained and authorized fitters only. This ap-
plies to process piping and cleaning/sanitizing
piping.

2. Al fitting installation must comply with all appli-
cable codes and standards including those es-
tablished by OSHA. '

3.. Never disconnect any lines or fittings or disas-
semble the pump until the system is not under
pressure and the fluid insidefs not hotor harmful.

4. Should a leak occur, find and correct the cause
- immediately.

A WARﬁ-lNG

Leaking Fluid Hazard

Fluid leaks or spillscan occurinany pumping system.
This creates a hazard to anyone in the area due to
slippery fioor conditions or contact with possibly haz-
ardous fluids.

To minimize the risk of this hazard:

1. Always clean up leaks and spills immediately.

2. Find and correct the cause of the leak immediately.



Important Cautions

A CAUTION

Cévitation

Cavitation is liquid vaporizing, then collapsing back
to a liquid inside the pump. Cavitation, characterized
by a noisy “rattling" sound, is caused by operating
with too low of fluid pressure at the pump Inlet con-
nection. Cavitation can create a risk of severe dam-
age to pump comiponents and reduces pump per-
formance significantly.

To minimize this risk:
Install and operéte the pump so that the net positive
suction head (NPSH) avalilable to the pump equals

or-exceeds the NPSH required. To increase NPSH
available:

1. Decrease the temperature of the product being
pumped.

2. Increase the height of the product supply level.

3. Decrease the suction line length and remove
restrictions to product flow such as elbows,
valves, etc. '

4. Increase the suction line size (diameter).

" 6. .Reduce the pump flow rate (throttle discharge).

6. Reduce the product viscosity.

7. Decrease the vacuumin the product supply vessel.

10

A CAUTION

Corrosio'n Pitting

Stainless steel is subject to a risk of corrosion when
improperly cleaned or sanitized.

To minimize this risk:

1. Never use steel wool or a;wire brush to clean

‘stainless steel surfaces. lron.particles will embed

-and cause corrosion pits. Use a nonmetallic
brush or scrub pad for stubbom sall.

2. Never allow prolonged contact of sanitizing so-
lutions. or other corrosive cleaning chemicals
with stainless steel. Only use sanitizers immedi-
ately prior to processing. Do not use sanitizers
on exterior, non-product contact surfaces.

A CAUTION |

Motor Overload

Depending on the application and motor horsepou}er.
the pump motor could overload if operated with a fully
opened, unrestricted discharge. :

To minimize this risk:

1. BEFORE operating the pump, review the per-
formance curve and application giving consid-
eration to motor horsepower versus expected
discharge flow rate and pressure. If the pump is
operated with less than expected discharge
pressure, the flow rate will increase and the load
on the motor will increase.

2. Install a throttling type valve in the discharge
piping to allow control of the pump discharge flow
rate during initial operation. The valve may be
removed after the system is proven to supply
adequate discharge pressure to prevent motor
overioad.




“nportant Cautions

A. CAUTION

Excessive Pressure

Excessive pressure is a condition within the pump
which is the result of interal pressures exceeding
the pressure rating for the pump.

Operating the pump at pressures exceeding the pres-

sure rating for the pump will create-a risk of severe ;-

damage to the pump.
To minimize this risk:
1. Before operating the pump, review the pump

maximum discharge pressure rating and the sys-
— tem in which the pump will be.operating.

2. |f the system discharge pressure is unknown,
install gauges and start with a reduced flow rate

A CAUTION

Impeller Shaft Location

The location of the impeller shaft on the motor shaft
is critical for correct pump operation and to obtain

maximum operating efficiency.

Incomect location of the impeller shaft may cause the
impelier to contact the casing or the backplate during
operation. : o

This eontacf could create a risk of severe damage to
pump components. : .

To minimize this risk:

Refer to the Maintenance section for the procedures
to correctly locate the impeller shaft whenever.

© 7 to.make sure operation will be below the maxi- 1.

H i
\&&W} mum discharge pressure rating.

Anew pumpisinstalledontoa motor or pedestal.

2. The impeller shaftis loosened or removed from
the motor or pedestal shaft.

3. Areplacement casing or backplate is installed.

1



General Information

General Description

The V> Series Centrifugal Pump is designed for
pumping low to medium viscosity liquids. The unit
features a four-blade, fully-open, non-clog impeller
that is the optimum design for sanitary service. The
volute design provides high efficiency over a wide
range of operating conditions.

The casing has controlled wall thickness and dimen-
sional accuracy throughout. The backplace is ma-
chined from heavy stainless steel plate. The unique
clamping assembly uses clamp rings with a self-ock-
ing internal angle that resists distortion and provides
optimum sealing between the casing and backplate.
The clamp rings are investment cast for greater
strength than the stamped ‘clamp rings common to
other sanitary pumps.

A replaceable seat is provided imr the backplate with

optional seal types #2, 3, 4, and 5. This seatis

reversible, providing a new wear surface without part
replacement.

All"V2* models are provided with a guard around the
rotating shaft. The guard fits inside the adapter.

A WARﬁING

The adapter guard must be in place any time
the pump is operated.

Models
Sanitary Models

Sanitary models 4V2, 6V2, 6VS?, 8V?, and 8VS? are

designed and constructed to meet the requirements -

of the 3-A Sanitary Standards for cleanability of dairy
processing equipment.

Meeting these standards requires, in part, that mate-
rials of construction in product contact areas be
stainless steel or other materials approved for food
contact. All product contact surfaces must be
smooth, free draining, and accessible for cleaning.
The mechanical product components must be easy

to disassemble for cleaning and/or inspection for
cleanliness.

12

The outer construction must prevent outside con-
taminants from draining or dripping into the product
area.

-

Sanitary models are provided with mounting legs as
standard.

Industrial Models

Industrial models, 14v*> 16V2, 16Vs?, 18V and
18VS2, are identical to the sanitary models in design,
performance, and quality of construction with the
exception of the internal and external surface finish
on the product contact parts. -

Parts for the sanitary and industrial models of the
same basic size are interchangeable. -

Mounting legs are optional on industrial pumps.

Materials of Construction

All metal product contact parts are type 316 stainless-

steel, except the impeller retaining pin which is 15-5
PH stainless steel. Standard gaskets and seal mate-
rials are food grade nitrile rubber or carbon. Alternate
seal materials are available as noted in the Service
Parts section.

All models are designed with corrosion resistant
smooth surfaces and crevice free construction for
easy cleaning. In addition, they are easy to disassem-
ble for manual cleaning or for inspection.

Serial Number

A nameplate with a serial numbaeris attached to the
adapter of each pump . Use the serial number for
reference whenever requesting information or service
parts. The serial number is a letter followed by four
numbers (for example, A-1234). Each pump has a
unique serial number.




sjeneral Information

Maximum Performance

Maximum performance ratings are based on pump-
ing water at 70 F (21 C). For specific applications

contact your APV Crepaco sales representative.

Impeller Size -

Listed data is for maximum impeller diameter. Alter-
nate, trimmed impeller diameters are available for-
lower performance requirements.

General Speciﬂcgﬁons

Pump RPM

Performance is rated at 1750 rpm and 3500 rpm, the
two most common motor speeds used. Alternate,
lower speed operation is possible (for example, 1450
or 2900 rpm with 50 hz motors). For specific applica-
tions contact your APV Crepaco sales representative.

Pump Mounting

The pump attaches directly to the motor (close cou-
pled). A C-face, foot-mounted, motor is required for
attaching to the pump adapter. The pump and motor
are supported by legs attached to the motor feet and
to the pump-adapter.’ .

Connections | Impeller Maximum Performance Ra .
\ nge
- pump | Inlet Outlet | Max. T80 tpee Shutoff 2500 rem Shut-off M::or
o Mot Siz Siz Dia. ut-o ut-o
sgghodel | Soe | o | i [SEY| MR | Head Capacly | Head | "Head | Frame
ft : ft. Sizes
(mm) (mm) (mm) (cumhr)|{ (m) (m) (cu. mihn) (m) (m)
112 | 112 -
4;1: 38) | (38) |3-ta16] 77 7 18 130 28 62 thfgfgh
S22 1| @0 | 18| @ | 69 | @89 @5 | (18.8) | y451c
" (51) | (38)
2 1112
5;/? a1 | @8 |stae| 135 | 23 | 4 | 280 o7 | 167 |peoc
o2 2am | 1an | 0@ (31) @ | (125 | 635 | (26.3) | (50.9) | 5457C
(63) (38)
G\CI:Z 3 2 |s1me| 260 | 18 | 41 520 60 | 167 J:gggh
evs2 | 78 (51) | (148) (60) 55 | (125 | (118) | (18.3) | (50.9) | oggTSC
A 2 1-112
8;’: G | @8 |7-m8] 220 | 32 | 76 w5 | 163 | 305 | 143" gh
182 3 2 (200) (50) (.7 | (23) (92) (49.4) | (92.4) |.g41SC
(786) (51)
3 2 |7-13116| 330 37 76 515 187 305 u:?fggh
(76) (51) | (200) 75) | (112 | @) | (7 | (568) | (924) | 355750
. R R
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General Information

Components and Services Furnished by
Customer

Drive

The drive for the pﬁmp is to be supplied and installed

by the purchaser unless otherwise specified at the

time of purchase.
Electrical Service

Provide correctly sized electrical service to the motor
including a motor starter, overload protection, and
Loqk Out capability. :

If an alternate, non-electrical drive Is furnished as
an option, special instructions will be included.

Process Piping

Piping must be well supported near the pump and in
line with connection fittings so that no strain is put on
the fittings. The use of large diameter lines and wide
sweep elbows is recommended to keep pressures to
a minimum level.

The purchase and installation of all piping is the
_responsibility of the purchaser. This includes any
valves, ingredients, and cleaning solutions which are
routed to and from the pump.

Piping, valves, etc., may be purchased. through
the APV Crepaco sales offices serving you.

Seal Flush Media and Media Piping

If the seal requires flush media, the media supply and
the purchase and installation of piping, fittings, and
valves for the media are the responsibility of the
purchaser.

" Receiving and Inspection

14

1. APV Crepaco equipment is run tested or in-
spected prior to shipment. When leaving the fac-
tory, it is well crated for normal transportation
procedures. APV Crepaco cannot, however,
guarantee safe arrival. Therefore, upon recelpt of
this equipment, check the received items against
the packing list for damage or missing parts..
Check the packing material thoroughly for small
parts. '

2. Visually inspect for damage or loss. Damage or
loss should be reported immediately to the deliv-
ery carrier while present. Following the immedi-
ate notification of the lost or damaged parts, a
detailed description including quantity, descrip-
tion of the loss or damage, and a cash value -
should. be claimed against the carrier with re-
spect to the guidelines set forth by the responsi-
ble carrier’s policies. APV Crepaco’s responsibil-
ity terminates F.O.B. point of manufacture unless
otherwise specified per the General Terms and
Conditions of Sale as published by APV Crepaco
and amended from time to time. Contact APV
Crepaco Order Services if shipping information
is required for handling claims.

3. Inthe case of damage or loss to the equipment,
APV Crepaco may perform three major func-
tions:

a. Manufacturer Function - APV Crepaco
manufactures quality equipment and stands
behind the APV Crepaco Standard Warranty.
Refer to the Standard Warranty,

b. Assessor Function - APV Crepaco offers
_ assessment services for filing claims. The
APV Crepaco assessor will accurately deter-
mine the extent of the damage (or loss), and
cost of repairs to the equipment. Reimburse-
ment for this service will be agreed upon
prior to-the assessment.

¢. Repair House Function - APV Crepaco of-
fers services for repairing the damage(s) or
replacement of loss(es) to the equipment.

APV Crepaco has the option to alter the . ...

Standard Warranty on refurbished or re-
placement parts. The cost of this service will
be dependent upon the assessment that is
made.
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Selecting the Pump Location . Electrical Connections

When installing the pump, consider these items be-

fore selecting a location. . A
i DANGER

1. Install the pump close to the product source to .
; Incomrect electrical installation could cause .
keep suction piping to a minimum. an electric shock which could result in severe

2. Locate with consideration that the suction and injury or even loss of life. All electrical/olec-
discharge piping should be direct with minimum tronic installation must be performed by
elbows and fittings to minimize head loss due to trained and authorized electricians only. All
friction. , electrical/electronic installation must comply

with all applicable codes and standards in-

. ccose . .. cluding those established by the Occupa-

3. :&ﬁ?;f;?;ﬁ:&p;&dgﬂg: vesare a “tlonal Safety and Health Administration
: g N (OSHA). 3 .

4. Locate so the pump is low In relation to product
supply to provide maximum static suction head.

1. Prbvidé‘ a main power disconnect On-Off switch

.5, Locate so the motor is protected from fiooding. that can be locked in the power Off position and
- ’ : have the key removed. This will allow service and
6. Locate near floordrains with a hose station nearby. maintenance to be performed with no possibility

. : of the power being accidentally turned on.
7. . Locate so there is space available for lifting

M«;} ‘equipment if the pump components, or the com- 2. Make sure installation is suitable for a wet envi-
WY plete pump, weigh more than 50 Ibs. (22 kg). ' ronment.
3. Thoroughly read the motor manufacturer’s in-"
structions prior to installation.
4. Make sure the motor nameplate data matches
the electrical supply. .
5. Make sure all wiring, switches, starters, and
overload protection are correctly sized.
6. Make sure the pump rotation is counterclockwise

when viewing the pump from the suction connec-
tion side. :




Installation

Piping Connections 5. Install a straight length of piping at least four
_diameters long at the suction and discharge con-
nections before any elbows or other change-of-

: ' ' ‘ direction fittings.
A CAUTION '

. _ - 6. Position the pump discharge so that when facin
Thoroughly clean all pipe lines to remove all the pump the discharge is up, to the left or tg
dirt and foreign material before connecting points in between. With the discharge in these
them to the pump. Do not operate the pump

ositions the pump casing is' m -
for initial flushing of the system after installa- fnain flooded. ":'hri:pminimifes meor;:k“tl;fe 2’atr:al:e
tion. Foreign material may enter the pump

to the pump caused by severe air slugging.
and cause damage. When unavoidable air makes pump priming dif-
ficult, position the discharge 45 degrees to the

. left of vertical for best results.

1. Support the suction and discharge piping. Use
sturdy supports, near the pump and in line with

connection fittings so that no strain is transmitted Recommended

to the pump casing. If expansion joints are used Discharge '

in the piping, install a support between the ex- . Position Best Position for Priming
pansion joint and the pump. With Air Present

2. Align jclnts. and use reliable fitting gaskets to
prevent leaks.

3. Install suction piping to minimize suction friction
loss. This will also maximize pump suction per-
formance and reduce possibility of damaging
cavitation. Keep the line short, with a minimum
of elbows and other fittings. Use a pipe size
equal to or larger than the suction connection on
the pump.

4. If branching is necessary in the suction line, a*Y" :
fitting is preferable to a tee. . Recommended NOT Recommendet

Discharge Positions

O 7. Install a throttling type valve in the discharge

piping (either permanently or temporarily until
—_ start-up is completed). Throttling discharge dur-
T=r. _/: ing initial start-up is recommended to guard
- —— —~ against potential motor overioad.

cmne—

'
@

]

— —

Throttling discharge during starting protects
against "water hammer"” which is most prevalent
when using long pipe runs at high flow velocity.

"Y" Pipe for Suction Line
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Installation - __

Good Arrangements Poor Arrangements

o
|
D | Source
t
10xD = L
10x2 in. = 2.0.in.
Ideal Piping Configuration Elbow Connected Directly to Pump Sectlon

5 L
i
D
t
R ,) : ) )
- 10xD = L
10x2 in. = 20 in.
Minimum Elbows, Plping All in One Plane ° Too Many Elbows in Different Planes

10xD = L

10x2 in. = 20 in.

Two Pumps from a Common Source
Preferred Configuration Pump Suction Too Close to Tee

Piping Arrangements

17 .



Installation

Welding Ferrules to Casing

Pumps supplied with butt weld type inlet and outlet
“connections require welding to the process piping or
to casing connection ferrules. Use the TIG welding
method and correct procedure to obtain a “sanitary®

weld, free of pits, cracks, or crevices when process- .

ing food products.

. A CAUTION

Excessive heat during welding may distort
the casing and .change critical clearances
. ‘within the pump. Use a heat sink and welding -
_technique for minimum heating of the casing.

[

Pump Mounting Methods

Two methods may be used to mount the pump to the
drive or motor, close coupled-or pedestal. Each re-
quires a different type of motor frame.

Close Coupled

1. The pump attaches directly to the motor. The
pump and motor are supported by legs attached
to the motor base and to the pump adapter.

2. The correct motor frame for close coupled
pumps is a foot-mounted, C-face or D-face (met-
ric) motor. C-face motors must méet NEMA di-
mensional standards.

3. The motor frame must be foot-mounted to sup-
- port both the motor and the pump.

4. Sanitary design pumps are supplied with three
legs. Two legs attach to the rear motor base. One
leg attaches to the pump adapter.

5. Industrial design pumps are supplied without
legs unless purchased as an option,

18

Pedestal Mount

.

1. The correct motor frame for pedestal mount

pumps is any standard foot-mounted industrial -

motor.

2. The pump adapter (same as used for close cou-

pling) attaches to the pedestal instead of the
motor face.

3. The pedestal has a through shaft, supported by
two bearings, which attaches to the pump impel-
ler shaft on one end, and iswoupled to the motor
shaft on the other end. "

Mounting the Pump to the-Motor

A CAUTION

Follow instructions for impeller shaft location
on the motor shaft. Incorrect location of the -
Impeller shaft may cause the impeller to con-
tact the casing or the backplate during opera-
lion and cause extensive damage to the

pump.

1. Check the motor G-face surface and the mount-
ing surface of the pump adapter. Make sure the
surfaces are clean, smooth, and flat. Remove
any high spots due to excess paint.

2. -Attach the adapter to the motor using the hex

head screws provided. :

3. Assemble the remaining pump components as

described in the Maintenance section.




| f)nstallati.on
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.Leveling Close Coupled Mounted Units

1. Install the pump so that the motor and pump are
" level and all legs are supported equally.

2. Ifthe floor areais notlevel, disassemble the legs
and add stainless steel shim washers to the top
of the legs as needed.

3. Secure washers in place by tightening the leg
bolt. . .

4. |f the pump is to be installed.withoutlegs, attach . -

the motor base firmly to a rigid, level surface.

5. When installing a pump it Is very important that
proper alignment be maintained between the
impeller shaft of the pump and the drive shaft of
the motor.

Shimming Legs for Leveling

Coupling Alignment

With pedestal mounted units, before starting the
pump itis necessary to check the coupling alignment
of the pump shaft and the motor or drive shaft.

Check the coupling alignment of the pump shaft and
drive shatft in the following instances:

a. After the pump has been installed and leveled.
(Factory supplied couplings are correctly aligned
before shipment, however, all bases are flexible
to some extent and the effect of shipment may
cause a change in alignment )
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b. Any time the drive or pump is removed for serv-
-ice.

c. Periodically after the unitis installed and operating.

A flexible coupling should not be used'to compensate

for misalignment of the shafts. The purpose of a -
flexible coupling is to compensate for temperature
changes and to permit end movement of the shafts
without interference with each other while transmit-

ting power.
Coupling Misalignment -.

Coupnné misalignment may occur in three forms as

* shown below.

Parallel.

Angular

Angular and Parallel



Installation

Checking for Angular Misalignment '
1.

Rotate the complete coupling 1/4 turn, 1/2 tumn,
and 3/4 tumn.

Use a feeler gauge to measure the gap between
the coupling halves before each rotation.

The maximum recommended difference In
measured spacing is .030 in. (0.76 mm).

=N

[

- Feeler Gauge

Checking for Angular Misalignment

20

Checking for Paralle! Misalignment

1.

Place a straight edge parallel to the shaft axis

" across both coupling halves.

Measure the offset at four places at 1/4 tum
intervals around the coupling..

Adjust the motor mounting, using shims where
necessary to achieve the correct paraliel align-
ment.

If adjustments are necessary; be sure to main-
tain angular alignment.  *~ '

Maximum recommended parallel offset is .015
in. (0.38 mm). .

Offset : ‘Straight Edge
—] N Y— 1 S

Checking for Parallel Mis_alignment
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“~stallation

Water Flush Seals

Flooding the seals with water lubricates the seals and
prevents bulld-up .of abrasive or crystallized product
on seal seat surfaces. Two methods of flushing the
seal area with water are avallable, water to fioor and
contained

1.

2,

Water to Floor Flush

The cascade-type, water-to-ﬂoor. seal flush is
available for Type 1, 2, and 3 seals.

When this option ls ordered, a bracket and tube
for directing a flow of water onto the seal/back-
plate area is provided.

The water supply should be cool and filtered free
of any abrasive impurities.

Warm or hot water should be used instead of

cool water if the productis sticky orcrystalline at -

cool temperatures. -

The connection for the flush is 1/8 in. (3 mm)
F.P.T.

Supply

Contained Water Flush

1

2,

to Drain

e

Retum or

The contained water flush is standard for Type 4 '
and 5 seals.

The flush media piping should include a block
valve, filter, and pressure reducing valve.

The water supply should be cool and filtered free
of-any abrasive impurities. '

Warm or hot water should be used Iinstead of

cool water if the product is sticley or crystalllna at
cool temperatures.

The mommended setting for the pressure re-
ducing valve is5to 10 psig (.4 to 8kglcm ). Flow
should be adjusted to approximately 5 gallons
(20 liters) per hour. ‘

kg

AN

Flow

Regulating
Valve

B MPTx

1/41n. o.d. Tube Seal
Fittings ,

Pressure
Gauge

Strainer

Recommended Contained Water Flush Piping
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Pre-Start-Up Procedures

First Cleaning

Disassemble and manually clean all product contact -

parts and seal parts prior to the first operation. This

gives personnel an opportunity to become familiar

with the pump. assembly. Also, this procedure will

remove the protective coating of mineral oft and any

foreign materials that may have accumulated during
shipment or installation.

See the Maintenance section for complete dlsassem-
bly and assembly instructions.

See the Cleanlng and Sanitizing section for complete
cleaning and sanitizing procedures.

Drive

1. Prepare the motor (or other drive) for operation
according to instructions provided by the motor
manufacturer.

2. Check for correct direction of rotation (counter-
clockwise when facing the pump inlet).

3. Lubricate the motor bearings per manufacturer’s
instructions.

4. If the pump was not shipped from the APV Cre-
paco factory pre-assembled onto a motor orped-
estal mount, refer to the Maintenance section for
the correct procedure for mounting the impelier
shaft onto the motor shaft.
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CAUTION

Thoroughly clean all pipe lines to remove aff

. dirt and foreign malerial before Fonnecting -
them lo the pump. Do not operate the pump
for initial flushing of the system after installa-
tion. Forelgn material may enter the pump
and oeuse damage.

Flush Piping and Pump System
When installing the pump In a~new system or wlth'

other new equipment in a system: -

1. Flush the entire system with soluﬂon before op-
erating the pump.

2. Do not use the pump for the flushing. Install a
temporary pump(s) for flushing, if necessary:

3. Flushing the system will help remove foreign
material which may have accumulated during the

- manufacture, shipment, and installation of the -
pump, or other equipment.

A CAUTION

Operation of the pump without product will
cause - damage to the pump )




- Pre-Start-Up Procedures

Check Impeller Diameter vs Motor
A DAN G.ER Horsepower '

The performance capability and horsepower require-
ment of each pump is directly affected by the impeller
diameter. Before operating the pump, review the
performance curve and application, giving considera-
tion to the motor horsepower and the impeller diame-
ter compared to the expected discharge flow rate and
pressure. Certain combinations of motor horsepower
and impeller diameter are "non-overloading” when

Incorrect electrical installation could cause
an electric shock which could resultin severe
injury or even loss of life. All electrical/elec-
tronic installation must be_performed by
trained and authorized electricians only. All
electrical/electronic installation must comply
with all applicable codes and standards in-
cluding those established by the Occupa-

. pumping a given fluid. The motor will not overload

tggi’lASafety and Health. Administration™. even if operated with flooded suction and open, un- .

( ). restricted discharge (conditions for maximum motor .

load). A
: ' Other combinations of motor horsepower and imbel-
‘ h . ler diameter will overload unless operated with suffi-
_CAUTION cient discharge pressure to reduce the amount
-« ated with a fully open, unrestricted discharge operated with less than expected discharge pres-
(depending on motor horsepower). Prevent sure, flow rate will increase and load on the motorwiil
motor damage by checking the discharge increase.

S pressure before first operation. " To determine if there is sufficient discharge pressure

\\\‘:\qj to prevent motor overload, perform the following test:
‘ 1. Ifthere is no valve in the system downstream of
A the pump, temporarily install one at a convenient
CAUTION location. The valve should not restrict flow when
Do Not add restriction to the suction line. fully open (for exarmiple, 2 ball valve).

Operation with restricted suction may cause.

cavitation and serious damage fo pump 2. Temporarly install an ammeter in the electrica:ﬂ

service for the motor.

parts.
3. Adjust fluid levels, valves, controis, etc. in the
system to simulate anticipated process condi-
: tions or cleaning circuits which will result in the
' A CAUTION ) lowest discharge pressure and the highest pump
When product conditions change (viscosity, : flow rate.

densily, temperature) or when the process . . o
changes (capacity, suction or discharge 4. Close the valve in the discharge line.
pressure), the motor load changes also. Re- 5
check the motor load to prevent motor dam- )

age. 6. Gradually open the valve while monitoring the
ammeter. [fthe ammeterindicates full motor load
before the valve is fully open, additional restric-
tion is required to prevent motor overload.

Start the pump.

7. Trim the impeller or restrict process discharge
until the vaive may be fully opened without motor
overload,

23



Pre-Start-Up Procedures

Impeller Trimming

1.

When a reduced diameter impeller is required,

use a factory pretrimmed impeller. These are *

available through your authorized APV Crepaco
representative in a range of standard sizes as
detailed in the Service Parts manual.

If it is necessary to field trim an impeller, the use

. of a lathe and standard machine shop proce-

dures are recommended to make sure the impel-
ler is accurately trimmed and balanced.

" An arbor Is required to hold the impeller in the

lathe chuck. It is passible to use the impeller
shaft supplied with the pump or purchase an

" arbor kit from APV Crepaco.

The impeller material is cast type 316 stainless
steel. It is important to machine material equally

from all four impeller blades and parallel to the

shaft axis. Refer to the Machining Recommen-
dations for impeller Trimming section.

Remove burrs after machining.

Check the impeller balance. Refer to the Impeller
Balancing section.




"_“‘_:'*’re-Start-Up Procedures

."Machmmg Recommendations for
Impeller Trimming

Field trim the impeller to the required diameter using

2. Finish cut at 119 rpm (#4 or #6 sizes), 78 rpm
a 1/32 in. (0.8 mm) radius tool.

(#8 sizes)
Feed Rate .0035 in. (0. 09 mm) per revolution
1. Roughcut at 211 rpm Depth of cut .020 in. (0.5 mm)

Feed Rate. 006 in (0.15 mm) per revolutlon

Depth of cut .040 in. (1.0 mm)

Square to be Concentric

with Arbor O.D. Within
.005 in. (.12mm) T.LR.
2-1/2in. _ '
(63 mm) . 12in. A - -
™ [ (3mm)
— :
' 3/8In.-16 Hex
Head Cap Screw
(Length to Suit)

—

A P by
. 1-5/81n. . e .
(40 mm)
Relief :
1116 In. x 45° Chamfer Spacer Washer to Diameter
(1.5 mm) (Length to Suit)
TRIM ALL FOUR BLADES EQUALLY
PARALLEL TO SHAFT AXIS
Recommended Arbor Dimensions - Field Manufacture
: Untrimmed impeller Dimension
Pump Model Kit No. Full Diameter A B
av2, 1 a2 04W-P-360031 _in. 3-13/16 1 0.559/0.561
mm 97 25 14.20/14.25
6V, 16Vv2 in. 5-13/16 1-1/4 0.74710.749
04W-P-360032
6vsZ, 16Vs? I mm 148 30 18.97/19.02
8v2, 182 | in. 7-13/16 1-112 0.997/0.999
04W-P-360033 !
8VS?, 18VS? T mm 198 37 25.32/25.37
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Pre-Start-Up Procedures:

Impeller Balancing

Impellers purchased from APV Crepaco, either full
diameter or trimmed. are balanced before shipment.

Impellers are trimmed in the field, however, they must
be checked for balance before operating the pump.

Out of balance impellers must be field balan§ed or
replaced with factory timmed impellers.

Specialized equipment-is commercially available for
checking and correcting the balance of rotating ma-
chinery. The use of this equipment is recommended
for field balancing of impellers. -

One recommended piece of equipment is the "Static
Balancing Way". Use the following method to check
impeller batance:

1. Mount the impeller shaftwith the fastened impel-
ler onto a straight shaft of the same diameteras -~
the motor shaft.

'/\-’?\ L~ §| _i
- ,r‘y >
N
- - Static
: Balancing Way

2. Place the shaft across the discs of the balanéing
way.

3. Rotate the impeller 90 degrees, then release.

4. If the impeller rotates either way of its own ac-
cord, It Is out of balance; the downward pointing *
blade being too heavy.

5. Grind off metal from the tramng side of the heavy
blade tlp ’

6. Repeat the procedure until the impeller may be
rotated a full 360 degrees in 90 degree incre-
ments without any out-of-balance movement.

Balance the impeller by

removing metal from the
tip of the trailing side of
the heavy impeller blade.

Impeller Balancing Using the Static Balancing Method
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>leaning and Sanitizing

A DANGER |

During Clean-In-Place (CIP) cleaning proce-
dures the pump may start unexpectedly from
a remote signal. This may cause severe in-
jury to anyone in contact with pump parts. Do
not contact any part of the pump during
Clean-In-Place cleaning procedures. Before
disassembling product contact parts for man-
ual cleaning tumn off the electric power supply
and Lock Ou:t using a locking. device for which -
only the person performing the maintenance
procedure has the key.

Cleaning and sanitizing of equipmentfs ne@saty on
a routine basis whenever processing food products.

The frequency of cleaning and the chemicals and
procedures used will vary depending on the product
and process. It is the responsibility of the user to

« astablish a suitable, well defined cleaning and sani-

{
N }.
O
WG

ing program. This program must take into consider-
tion all applicable laws, regulations, and standards
relative to the protection of public health and the safe
use and disposal of chemicals.

For assistance in developing your program, contact
your local health authority and a reputable supplier
of cleaning and ‘sanitizing chemicals for the food
processing industry. You may also contact your local

APV Crepaco sales representative for recommenda--

tions.

The sanitary models of "V Centrifugal Pumps have
sanitary-design and construction. They are designed
with corrosion resistant smooth surfaces and crevice
free construction for easy cleaning. In addition, it is
easy to disassemble either for manual cleaning meth-
ods or for inspection for cleanliness. Depending on
the product and cleaning solutions used, it may be
possible to satisfactorily clean solely by circulation of
chemical detergents and water rinses through the
pump (CIP).

Industrial models of “v2* Centrifugal Pumps have
identical design features to the sanitary models ex-

" cept for a lesser degree of surface finish. This surface

)lmsh may not be considered cleanable by food
““equipment regulatory agencies.
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A WARNING

Usfng unclean or unsanitary equipment may
produce contaminated food products. Al-
ways clean and sanitize equipment before

- producing product for human consumption.
- See the Cleaning/Sanitizing Chemical Haz-

ard in the Safely Information section. .

A V;IARNlbl'.G

Direct contact with cleaning/sanitizing solu-
tions may cause chemical or high tempera-

. ture bums. Equip all personnel. performing

cleaning/sanitizing operations with protec-
tive clothing (including eye protection). Thor-
oughly train these personnel In the safe han- .
dling and disposal of the chemical and high
temperature solutions they are using.

A WARNING

When cleaning more than one centrifugal
pump In a series in a closed system, the
discharge pressures are additive. Pressures
higher than normal process pressures are
possible. Make sure that all system compo-
nents are rated for the total pressure of all
centrifugal pumps in the cleaning circuit.




Cleaning and Sanitizing

Definitions

Rinse

The purpose of rinsing is to remove excess residual
product and reduce the load required for detergent
removal. At the end of washing, rinsing removes
residual chemical solutions. Without the rinse, the
chemicals could be corrosive or react unfavorably
with other chemical solutions.

Use a rinse water temperature which rapidly removes
the excess product or residual chemical solutions.
Generally this means warm water near 100 F (40.0
C). Use potable water-for the final rinse.

Detergent Solution

The purchaser is responsible for using the correct
chemical solutions. Your supplier of cleaning chemi-
cals should recommend the type of chemical, con-
centration, temperature, and time of exposure for
cleaning with your conditions. -

Acid Rinse
Do not use any type of acid in the final rinse water.
Sanitizing .

Sanitizing treatments are used to kill microorganisms
on product contact surfaces prior to processing food
products. Check local health and food regulatory
agencies for required minimum sanitizing treatments.

: Hot.'water may be used for sanitizing to avoid the
corrosive effect of chemical solutions.

Methods for Cleaning and Sanitizing

General Procedure

The general sequence of steps for cleaning and
sanitizing includes:

1. Rinse - Preliminary removal of excess residual
product.

2. Wash - Use of detergent solution to remove
residual product.

3. Rinse - Removal of residual detergent solution.

4. Sanitize - Treatment with heat or chemical solu-
tion prior to product processing to kill bacteria.
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A CAUTION

Sanitizing solutions are extremely corrosive,
especially those which contain halogen com-
pounds (chlorine, bromine, iodine) or strong
acids (nitric, hydrochloric). When left in pro-
longed contact, solutions of these chemicals
will attack the stainless steel pump parts. To
prevent serious damage:

Do Not sanitize the pump more than 15 min-
utes immediately prior to=starting product
processing. '

Do Not leave sanilizing solutions in pro-
longed contact with any surface - product
contact or exterior. As droplets dry out they
become more concentrated and may cause
corrosion pitting.

Do Not use higher concentration, tempera-"
ture, or exposure time than necessary for
effective sanilizing treatment.

Clean-In-Place, (CIP) Cleaning Method

CIP Is cleaning solely by flowing rinse, detergent, and
sanitizing solutions through the product contact ar-
eas at high velocity. The solutions must be.supplied
from a separate source such as a central CIP system.

When using CIP methods for cleaning and sanitizing
itis necessary to operate the pump during circulation
of solutions. '

At the end of cleaning, thoroughly rinse all pump
parts with clean water.

With CIP methods, it is necessary to periodically
disassemble the pump to check for cleanliness and
the effectiveness of the CIP cleaning. Manually clean
when necessary.




<leaning and Sanitizing

Manual Cleaning Method

Manual cleaning means that the application of rinses,

‘detergents, and sanitizing solutions is done by hand.
For example, rinse water may be sprayed over prod-
uct contact surfaces with a hose and detergent solu- -
tion may be scrubbed on with a brush.

A CAUTION

Using the wrong cleaning tools wil damage
product contact surfaces: Never use steel -
wool or a wire brush. Use a nonmetlallic
brush. v - ' '

. 7 By
-
-

29



Shaft Seals

The "Vv2* pump is available with five different seal
types, 1, 2, 3, 4, and 5, to accommodate various
applications,

Options in seal seat and O-ring materials are avall-
able in each seal type. Selection of the seal type and
materials is determined by the characteristics of
product being pumped.

For products containing abrasives or where products
may crystallize, caramelize, or build up at the sealing
surface, flooding the seals with water lubricates the
seals and prevents build-up of abrasive or crystal-
lized product. The cascade-type, water-to-floor, seal

flush is available for Type 1, 2, and 3 seals. The .

contained water flush sealis available for Type 4 and
5 seals.

Cascade
Water
Flush

Seal

>

D

D
D

N N\

Cascade Water Flush
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Type 1 - Product Seal (Standard)

A hydraulically balanced seat ring rotates against the
backplate. The seat ring is positively driven by an
interlocking drive ring. A Nitrile rubber O-ring seals
between the seat ring and the shaft. Alternate mate-
rials are available for the seat ring and the O-ring as
noted in the Service Parts section.

- Type 2 - Product Seal with Replaceable Insert

The rotating seat ring is the same as the Type 1. The
backplate has a replaceable seat:(insert) at the wear-
ing surface. The standard seatsiconstructed of Type

.17-4 PH stainless steel and may be reversed for

extended wear life. The O-ing, seat ring, and re-
placeable seat materials are aval!able as noted inthe
Service Parts section.

Type 3 - John Crane™ Seal with Replaceable
Insert

The rotating seat is a John Crane™ Type 8B1. The
backplate has the same replaceable seat as de-
scribed for Type 2.

* The John Crane™ 8B1 seal features hydraulically

balanced carbon seat, 316 stainless steel metal
parts, and nitrile O-ring for sealing on the shaft.
Alternate O-ring and replaceable seat materials are
available as noted in the Service Parts section.

"Type 4 - Contained Water Flush - John Crane™

Seal with Replaceable Insert p

The Type 4 seal arrangement is designed for con-
tained water flushing. The same John Crane™ 8B1
otating seal and replaceable backplate seat de-
scribed for the Type 2 seal are:used. {n addition, a
second John Crane™ Type 8B2:seal is used to seal
the rear of the water flush chamber. Alternated O-
ring, replaceable seat, and stationary seat materials
are available as noted in the Service Parts section.

Type 5§ - Contained Water Flush - Product Seal
and John Crane™ Rear Chamber Sea!l with
Replaceable Insert

This seal arrangement is a water flush design similar
to Type 4 except that the rotating seat ring is the
same sea! as described for the Type 1 seal. Alternate

O-ring, seal ring, replaceable seat, and stationary {

seal malerials are available as noted m the Service
Parts seclion.




Shaft Seals

Fas
%

7)

7

Shaft Seal Components
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Theory of Operation

The "V Centrifugal Pump is designed for pumping
low to medium viscosity fiuids.

1. The pump design is horizontal, with fluids enter-
ing the casing through the end suction inlet.

2. The casing is attached to the backplate with a
clamp ring assembly for convenient access to
the impeller. The proprietary tapered clamp de-
sign provides improved sealing by holding the
casing and backplate tight against the adapter.

3. The casing is made of a heavy, single piece
investment casting with uniform wall thickness
and dimensional accuracy for reliable, distortion-
free high pressure service. The volute design
provides high’ efficiency over a wide range of
operating conditions.

Top Discharge
Outlet

Clamp Ring
Assembly

End Suction
inlet N

." The backplate is heavy duty to resist water hafn—

mer and cavitation. The thick cross section ac-
commodates five standard seal types and may
include a replaceable seat which can be re-
versed to double its wear life.

The impeller propels the fluid to a-top discharge
outlet. The impeller is fully-open, 4-blade, and
has a reverse curve configuration.

. . The impeller is driven by a precision machined

impeller shatt. itis secured to the motor shaft by
two set screws and is key driven.

The pump is designed for a:variety of operating

. _speeds. Electric motors that operate at 3500 or
1750 rpm are generally used. The electric motor

is customer supplied.

Pump Design
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_Theory of Operation

8. Product is sealed. by a mechanical seal, avail- 9. Two of the standard seal types are double me-
able in five standard types. The basic Type 1 seal chanical seals for contained water flush.
is a single, externally mounted design with a ' :
rotating carbon seat against a stationary type
316 stainless steel backplate. All seals are hy-
draulically balanced and positively driven. '

Various seal seat material oombinaﬁéns are
available to correspond to the pump application.
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Operation

Pump Operation

After all the procedures in the Pre-Start-Up section

have been performed, the pump is ready to start.

1.

If the pump is equipped with a flush shaft seal,
start the flush media flowing. See the Installation
section for recommendations on flow rate, pres-
sure, and water quality.

Open the suction line and flood the pump casing

with liquid before starting the pump drive.

A CAleION

Continuous operation of the pump without
liquid present will damage the shaft seal.
Starting the pump "dry", thenadmitting liquid
will cause mechanical damage to the pump
and drive.

Start the pump drive. Check to see that flow is
established and that connections and seals are
not leaking. '

Operating the pump with closed discharge Is per-
missible for short periods depending on the type
of product and its temperature. Under these con-
ditions, mechanical heat is added to the product
and it eventually will vaporize (boi).

A CAUTION

Do Not allow the pump to operate continu-
ously with closed discharge. Heat will build
up, leading to damage of pump parts.
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If normal pump operation includes valve open-
ings and closures (especially automatic air or -
solenoid operated valves) check for evidence of
water hammer. Water hammer is-a sudden, ex-
treme increase in pressure due to rapid changes
in the velocity of a liquid flowing through a pipe
line. If damaging water hammer is present, there
will be noticeable line or pump movements and
noise when valves are operated. Any water ham-

- mer detected must be corrected to prevent un-

warranted mechanical faflures. One method of

. preventing water hammer issto slow the rate of

valve operation to provide gradual openings and
closings. .

' A CAUTION

The pressure caused by water hammer could
far exceed normal operating discharge pres-’
sure and may be mechanically damaging to
the pump and other system components.

Valves in the suction lines should never be
closed or throttied during pump operation.

Stop the ﬁump drive when pumping is com-
pleted. Do not allow the pump to continue
running “dry”. :




. NMaintenance

" Component Identification

Motor

Motor Shaft

Adapter

e
O-Ring
b
Drive Ring

\
Casing Gasket
Ring Clamp

... Pinand
. lockRing
.Impeller

‘O-Ring

Impeller
Casing Retaining Pin

Pump Component Identification
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Maintenance

Casing and Impelier

A DANGER

The pump shaft and impeller operéte at high
loss of life if contacted when operating.

The electric motor creates a hazard of elec-
tric shock which can cause severe injury or
aven loss of life if contacted while energized.

Turn off the drive power supply and Lock Out
to prevent accidental starting before disas-
sembling the pump or drive to perform main-
tenance.

person performing the mainlenance proce-
dure has the key.

speed and can cause severe injury or even

Use a Lock Out device for which only the .

A WARNING

Liquid in the pump casing may be under
pressure. Some liquids may be harmful if
contacted (hot liquids, chemical cleaning
solutions, eftc.). Pump disassembly will allow
any pressurized liquid present to spray-out
and possibly contact personnel in the area.
Shut.off all sources of liquid to the pump and
drain the casing before starting pump disas-
sembly. Remember that liquid may "Backup
" through the discharge line.

- Disassembly

1. Disconnect the inlet and discharge piping.

2. Loosen the wing nut and remove the clamp ring

assembly.
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‘Gently pull off the casing and casing gasket.

Unscrew the impeller pin by tuming counterclock-
wise, - E
Remove the impeller pin O-ring. .

Remove the impeller by grasping the impeller
vane tips. Tap with a soft faced mallet if neces-

sary to loosen. Do not pry between the impeller
and the backplate.

Assembly

1.

While.holding the backplate:into position against

" the shaft seal, install the impeller onto the impel-

ler shatt.

Using a light oil, lightly lubricate the lmpéller

' retalnlng pin O-ring and lnstall it on the impeller

10.

shaft.

Lightly lubricate the retaining pin threads with a
light oil and insert the retaining pin into the im-
peller shaft. '

Using finger pressure only, tighten the pin clock-
wise until the pin is firmly against the impeller.'

With a light oil, luhyricate the casing gasket and
Install it into the recess of the backplate.

Install the casing over the impeller and agalnst
the backplate and casing gasket.

Position the clamp ring assembly around the
casing, backplate, and adapter.

Using finger pressure, tighten the wing nut se-
curely against the ring clamp.

Connect the inlet and discharge piping..

If the pump has flush seals, connect the inlet and
outiet flush piping.




_flaintenance

Backplate

Disassembly

1. Ifthe pump ls equipped with a flush seal, discon-
nect the inlet and outlet flush fittings.

2. Remove the backplate from the adapter.

3. If the backplate is equipped with a replaceable
seal insert, loosen and remove the socket head
cap screws and lock washers from the seal insert
ring. ' .

If the seal Is Type 3, 4,or 5§, remove-the socket~
head cap screws and lock washers from the water
seal chaimber. : '

4. Remove the seai:insert ring or water seal cham-
ber. - '

5. Remove the O-fing from the water seal cham-
. ber. '

H y -
“55?&(3, Remove the seal insert from the backplate.
7. Remove the O-ring from the seal insert.

8. Remove the adapter shaft guérd from the adapt-
er to access the Impelier shaft.
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A WARNING

‘The adapter guard must be in place any time
the pump is operated. :

Assembly

1.

. 2

7.

Fit the adapter shaft guard into the adapter.

If the backplate is equipped with a replaceable
seal insert, install the seal insert O-ring into the
groove on the backplate.

. Place the seal insert Into the backplate. .

If the pump has a Type 4 or 5 contained flush
outer seal, insert the O-ring into the water seal
chamber. :

Position the insert holder ring or water seal
chamber into the backplate.

Install the lock washers and socket head cap .
screws through the insert holder ring or water
seal chamber and into the backplate, tightening
all screws uniformly.:

Clean and lightly lubricats the backplate or back-
plate insert seat facing surface.

. If the pump has a water seal chamber, clein and

lightly lubricate the statlonaty seat mating sur-

8‘

face.

Carefully push the assembled backplate onto the
impeller shaft and against the seat ring face,
compressing the seal springs.

Hold the backplate in this position while installing
the impeller and impeller pin.



Maintenance

Product Seals - Type 1, 2, and 5 Shaft
Seals S

Disassembly

1.

Remove the rotating seat ring éﬁd the drive ring
together from the impeller shaft by grasping the

outside, pushing in slightly, then tuming counter- -

clockwise to disengage the drive ring slot from
the pin on the impeller shaft.

Remove the O-ring from the rotating seat ring.

Separate the rotating seat ring and drive ring.

Remove the spring from the impelier shaft.

A CAUTION

Handle seal components carefully. Seal
seats may break if mishandled or dropped.
Handle carbon seat rings with care to prevent
chipping or breaking. .

Backplates

Assembly

1.
2.
3.

Place the seal spring onto the impeller shaft. ,
Place the seat ring and the drive ring together.

Lightly lubricate the O-fing with ;a light oll and
install it into the recess in the seat ring.

Wipe the seat ring face area clean and lubricate
it lightly with a fight oll.

Push the seat ring and drive ring onto the impel-
ler shaft, compressing the spring.

Engage the drive ring slof with the pin on the
impeller shaft and tum clockwise to hold the
assembly into place. ’

Impeller
Shaft

Product Seal - Types 1, 2, and 5 Disassembly and Assembly
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Aaintenance

John Crane™ Mechanical Seal Type 3 -
and 4 Shaft Seals

Disassembly

A CAUTION

Handle seal components carefully. Seal
seats may break if mishandled or dropped.
Handle carbon seat rings with care to prevent
chipping or breaking.

1. To remove the John Crane™ mechanical seal -

assembly from the impelier shaft, loosen all the
set screws. - )

2. Pull the seal assembly off the shaft.

Do Not disassemble further imless replacing the

- ~qrhon seat ring or the O-ring.
1

mechanical seal, place the assemibly on a work
surface with the carbon seat ring facing up.

4. Carefully push down on the seat ring face with -

the palm of your hand, compressing the springs.
5. Remove the retaining ring by starting Itwith a

small screwdriver through the slot in the outer
retainer. .

6. Al parts are now free to disassemble.

To completely disassemble the John Crane™

Assembly

if the seal assembly has not been disassembled
to replace the carbon seat ring or the O-ring, go

tostep7.
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1. Place the outer rétainer on a work surface with
the carbon seat ring side facing up.

2. Insert the springs into the holes of the retainer.

The John Crane™ seal for the rear of the water
chamber In Type 4 seal will have one-half the
number of springs as there are holes for springs
in the outer retalner. When reassembling, space
the springs evenly by placing them-into every
other hole. '

3. Insertthe spring spacerring into the retainerover
the springs. This applies only to the interior John

Crane™ seal. :

4. Lightly lubricate the O-fing with a light oll and
install it into the groove In the carbon seat ring.

5. Wipe the seat ring face area clean, lubricate it
lightly with a light oil and install the seat ring into
the retainer.

6. Carefully push down on the seat ring face with
the palm of your hand compressing the springs.
to insert the retaining ring. -

. 7. Push the seal assémbly onfo the impeller shaft

" and up agalnst the shoulder on the shaft.

-8. Uniformly tighten all the set screws.



Maintenance

impeller Shaft

Gasket

~~___Clamp Ring

\ 4-Blade Impelier

Assembly
{mpeller Retaining
Pin

John Crane™ Mechanical Seal — Types 3 and 4 Disassembly and Assembly
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.saintenance

Impeliler Shaft
Disassembly

1. Loosen the impeller shaft screws.
2. Remove the impeller shaft from the motor shaft.

3. Remove the oll slinger from the motor shaft.

. Loosen and remove the hex head cap screws

from the adapter.

_ Remove the adapter from the motor face or the

pedestal mount.

41

impeller Shaft Disassembly



Maintenance * ]

Assembly

-

Impelier | A CAUTION

: Correct location of the impeller shaft on the
motor shaft is critical fo prevent damage to -
pump parts and to obtain maximum operating
efficisncy. .

Backplate
Cap Screw

Collar Clamp

I 1.  Attach the motor adapter to the motor face or to
I the pedestal assembly.. .

2. Siide the collar over the motor shatft, but do not
tighten the screws.

Shaft : : '

3. Slide the impeller shaft onto the motor or pedestal
shaft and slide the collar over the scarf-cut part of ‘
the shaft. (Make sure the motor shaft and the FAEN
impeler shaft are clean). Again, do not tighten
the collar screws.

4.  Place the backplate over the pump shaft and up
- against the motor adapter.

5.  Attach the impeller onto the Impeller shaftand - !
. fighten the impeller pin.
Impeller Shaft Assembly . . )
’ 6.  Clamp the backplate firmly against the motor
All motors used for centrifugal pump assembly . adapter, making sure the backplate Is even.
must have limited end-play bearings. _ )
7.  Move the impeler shaft untl there is .060 in.

Before assembly, runout of the impeller shaft (1.5 mm) clearance between the impeller and the
must be checked. Perform steps 2, 3, and 9 in backplate.

succession, then check the shaft for runout. '

Total runout of the shaft must not exceed .005 8.  Position the clamp collar over the middie of the
in. (.13 mm). Loosen the collar screws and scarf-cut portion of the impeller shaft, making

-disassemble. sure the slots in the collar and shaft are aligned.
: Tighten the screws using 90 in/ib. Torque for
3/16 in. screws; 190 in./ibs. for 1/4 In. screws. .

9. Disassemble the impeller and the backplate.
Reassemble the pump with all of the seal
components in the correct locations.
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Jaintenance

A WARNING

Liquid in the pump casing may be under -
pressure. Some liquids may be harmful if
contacted (hot liquids, chemical cleaning
solutions, etc.). Pump disassembly will allow
any. pressurized liquid present to spray out
and possibly contact personnel in the area.
Shut off all sources of liquid fo the pump and
drain the casing before starting pump disas-
sembly. Remember that liquid may *Backup”
through the discharge line. .

Routi'ne. Wear Checks

Routinely dlsasser;lb'l.e' the pump'gnd check the pump
components for wear and deterioration.

Replace'any pump cdmponent which has evidence
. -of damage which could interfere with the pump op-
+ - ration. ;

i)

‘Casing Gasket

Replace at any sign of leaking, deterioration, crack-
ing, or change in dimension. '

impeller Retaining Pin

Check the threads. Replace the impeller pin if the
threads are damaged or wom.

Impelier Retalnlng Pin O-ring

Replace at any sign of leaking, deterioration, crack--

ing, loss of elasticity, or change in dimension: -

impeller and impeller Shaft
1.

Check for wear between the impeller shaft and
the impeller hub. if “rocking"” the impelier on the
shaft allows the impeller blade tips to touch or
nearly touch the backplate, replace the impeller
and or the impeller shaft.

A feeler gauge may be used to measure the
clearance between the hub and the shaft. Ex-
cess wear is present when the clearance is .01
in. (.25 mm) or more.

_even loss of life if contacted while energized.

.fo prevent accidental starting before disas-

A DANGER

The pump shaft and impeller operate at high
speed and can cause severe injury or even
loss of life if contacted when operating.

The electric motor creates a hazard of elec- -
tric shock which can cause severe injury or

Tum off the drive power supply and Lock Out

sembling the pump or drive to perform main-
tenance. , .

Use a Lock Out device for which only the
person performing the maintenance proce-
dure has the key. -

3. Check the spacing between the impeller and the
backplate. Refer to the impeller Shaft Assembly
in this section for the procedures. Relocate the
impeller shaft if the spacing is incorrect.

Backplate .

1. Checkthe backplafe seal area or insert forwear.

2. Replace the backplate or insert when wear is
such that a smooth, fiat surface for sealing can-
not be assured. :

3. Backplateinserts may be reversed when the first
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side becomes worn.



Maintenance

Shaft Seal Components

A CAUTION

Handle seal components carefully. Seal
seats may break if mishandled or dropped.
Handle carbon seat rings with care to prevent
chipping or breaking.

1. Checkthe rotating seat ring and replace the seat
" ring when the raised face Is worn or chipped. -

2. Check the seal O-rings and replace at any sign
of leaking, deterioration, cracking, loss of elas-
ticity, or change in dimension..

3. Check the s:pring in the inner Type 1,2,and §
seals to make sure that it fits onto the drive ring
and impeller shaft. :

4. If the pump is equipped with a contained water
flush seal, check the water fiush seals compo-
nents for signs of wear or deterioration.

Pedestal Moupted Pumps

" Check the bearings for looseness or other evidence -

of wear.
Lubrication .
Motor '

Lubricate motor (or other drive) according to instruc-
tions provided by the manufacturer.

A CAUTION

When pumping product above 200 F (93 C),
consult the motor manufacturer for high tem-
perature lubricant recommendations.
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Pump COmponents

When processing food products use a sanitary grade
jubricant in product contact areas. Use a lubricant
approved for incidental contact with edible products-
(USDA Classification H1).

1. Lightly lubricate seal seat face areas (rotating
and stationary) when assembling. Use a small
amount of light oil. Do not use solid or grease
type lubricants. ' ‘

2. Use a small amount of lightioll-to lubricate. thie .
O-ring underthe sealring and the impeller retain-
ing pin O-ring when assembling.

‘Pedestal Mounted Pumps

1. Pedestal mounted pumps have two pre-lubri-
cated bearings. Under normal conditions of use,
the bearings should require no furtherlubrication
for the life of the bearing. L

2. Under severe operating conditions, such as con-
tinuous service, high ambient temperature, or an
extremely wet or dirty environment, lubricate the
bearings every_ four months. '

3. To lubricate, remove the slotted pipe plugs and
install grease fittings with 1/8 in. L.P.S. threads.

4. Use agood quality lithium base grease. DO NOT
over grease. Add only enough grease to make
sure the fresh grease is getting into the bearings.

5. Wipe off any old or excess grease from - the
outside.




...’roblem Solving Guide

Problem

Possible Cause

Possible Reason

Not enough liquid delivered

impeller diameter too small fo
application -

Discharge head too high -

Suction lift too high

Air leak in suction or at seal area

Wrong direction of rotation

Pump not primed

Speed toa.slow -

Low voltage

Wrong frequency

Wrong motor

Suction or discharge plugged or
closed

Air in liquid .

Insufficient NPSH (net positive
stction head) available

W?\ *’;“} Not enough pressure
R '.“‘:L.‘I.‘:‘“‘\"

impeller diameter too small for
application

Air leak in suction or at seal area

Wrong direction of rotation

Speed too slow

Low voltage

Wrong frequency

Wrong motor

Air in product

Rapid seal wear

Abrasive product

Excessive spring loading

Incorrect impeller shaft location

Abrasive solids (unfiltered) in seal
flush media '

Incorrect seal assembly

Loose impeller shaft

Prolonged "dry" running

Water hammer
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Problem Solving Guide' -

Problem

Possible Cause

Possible Reason

Motor overioad

Discharge head too low allowing
pump to deliver too much liquid

Impeller diameter too large for
application

Liquid heavier or more viscous

" than rating

Voltage or frequency incorrect

Mechanical abnormality in pump

Impeller interference

Seal binding

Bad bearing in pedestal mount

befecﬁve motor

Faulty electrical connections

Overload heaters too small for
motor

Vibration

Starved suction

Insufficient NPSH (net positive
suction head) available

Suction fine too long

Suction line too small

Suction line blocked

Alr in liquid

Liquid too hot or too viscous

Impeller shaft loose or bent

Impeller out of balance

Impeller loose on impelier shaft

Motor bearings worn

Base not level, legs not touching
floor
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Parts Manual

V2 Series
Centrifugal Pump

Read and understand this manual prior to
operating or servicing this product.
®
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WHERE IDEAS MEET INDUSTRY

Your local contact:

APV, An SPX Brand

611 Sugar Creek Rd.
Delavan, WI 53115

Phone: (888) 278-4321
Email: answers.us@apv.com

For more information about our worldwide locations, approvals, certifications, and local representatives, please visit www.apv.com.

SPX Corporation reserves the right to incorporate our latest design and material changes without notice or obligation.
Design features, materials of construction and dimensional data, as described in this bulletin, are provided for your information only and
should not be relied upon unless confirmed in writing.

Issued: 03/2009 04WP475770 Copyright © 2009 SPX Corporation





