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Dear Owner

Congratulations! you have just purchased easy-to-assemble  nstruction
equipment, designed and manufactured wth he most advanced tchnology, with
excellent performance, providing easy maintenance.

The aim of this manual is to inform the user about the details of the equipment and
the proper techniques for Installation, Operation and Maintenance.

IMBIL recommends the installation and handling of this piece of equipment
according to the technical specifications and the instructions of this Manual. It is also
recommended that this piece of equipment be used according to the service
conditions br which t was slected {olumetric fow, btal read, geed, \ltage,
frequency and temperature).

IMBIL is not esponsible for faults due to the inobservance of these service
orientations. This Manual should ke wsed by he people n darge d nstallation,
operation and maintenance.

O./ o N ®
@ lIVIBIL

Pumping Solutions

MODEL:

SERIAL:

TAG:

IMPELLER [2]:

SPEED:

DIRECTION:

FLOW [2]:

HEAD/
PRESSURE:

RUA JACOB AUDI, 690 ITAPIRA Indiistria Brasileira
d\ CNPJ.: 51.4826776/0001-26 - FONE(19) 3843-9833 [‘O

DATE.:

o)

IMBIL IND. E MAN DE BOMBAS ITA LTDA - www.imbil.com.br

In case the equipment reeds © be \erified a when ordering spare parts, pease
indicate the part code, model, pump series and alsothe series number found on the
identification plate, and engraved in low relief on the suction flange.

NOTE
Right &ter receiving he WARRANTY DEED d your equipment, dease fll n the
data and send the stub o IMBIL, so that the information exchange between IMBIL
and the client can be facilitated.
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INSPECTION UPON RECEIPT

Inspect the equipment as soon as it is received, check it against the invoice, and notify
shipper immediately of any missing or damaged parts.

TRANSPORT

1 — Transport of the connected assembly or of separate parts of the equipment must be done
carefully and in accordance with security standards.

2 — Before the motor and the pump are coupled, they must be transported by the hoisting eye
or hoisted, as shown in the figure below.

3 — The motor-pump assembly must be transported in accordance with the figure below.
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STORAGE

1 —When it is necessary to store a pump until it can be installed, do not remove the protection
flanges from the nozzles or any other protection sent by IMBIL.

2 — The bearing houses are lubricated in the factory. This lubrication protects against
oxidation for a short period of time.

e For pumps stored for periods greater than 30 days, special precautions will be required.

* Remove the packings and the mechanical seals to avoid corrosion of the sleeves, or
avoid the damage of the sealing components such as O’rings, joints and seats.

e Every 30 days sprinkle DW 301 rustilo oil on the pump. Greasy bearings do not need to
receive new load.

* Rotate the shaft weekly by hand so that all moving parts are lubricated.

NOTE: Before installation of the pump, clean the shaft end, sleeve and flange protections with
a proper solvent and follow the instructions of this manual.

LOCALIZATION

Choose the site for installation so that:

1 — It is easily accessible for inspection and maintenance.

2 — Itis above flood level.

3 — The pipings are simple and direct so that the NPSH* is sufficient, avoiding cavitation.
4 — There is sufficient space to remove the motor.

5 — The foundation is stable, causing it not to move horizontally or vertically, leaving the pump
supported by the pipings.

6 — The identification plates on the pump and on the motor are visible.

7 — There is sufficient air circulation around the motor to ensure perfect cooling.

*NPSHr =10 —Hs + V2/2g + 0.5 Where:
NPSHTr = required suction height (m)
Hs = suction height (m)
V = suction velocity (m/s)
g = acceleration of gravity (m/s2)

FOUNDATION

The pump should be preferably installed in a horizontal position. Use a single base for the
pump and the motor, on a permanent concrete or structural steel foundation with enough
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mass to absorb normal vibrations, preventing any distortions in the assembly or any
impairment of its alignment.

LEVELING AND SEATING OF THE BASE

1 — Place the anchor bolts in the holes in the foundation block under the base holes. Between
the anchor bolts and the base, place metallic wedges for the leveling.

2 — Insert specific cement mortar around the anchor bolts and under the base through the
existing openings, filling all spaces for solid attachment and a vibration-free operation.

3 — Tighten the nuts of the anchor bolts after the mortar has cured, checking the transverse
and longitudinal leveling, assuring a precision level (0.1 mm/m). If the assembly is not
leveled, add thin plates between the base and the wedge for its correction.

Liveling
of Base PLATES ANCHOR BOLT
WEDGE r MORTAR
FOUNDATION
BLOCK
Seating
of Base

v

WEDGE

HOLE

MORTAR
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ALIGNMENT OF COUPLING ‘

1 — Perform alignment with the suction and discharge pipings already connected.

2 — The coupling installation must be performed hot (oven or oil bath at 100C — 212 F). When
performing the coupling assembling operation, do not hit it.

3 — With the aid of a dial feeler gauge or, if unavailable, a metal straight edge and a blade
feeler gauge, control any radial and axial misalignment in order to avoid abnormal
vibrations which could interfere with the durability of the equipment.

Radial Control Axial Control Alignment Using Metal
Straight Edge and Blade
Feeler Gauge

METAL STRAIGHT

EDGE
Ul Pt e)
i | Enlins

S S BLADE FEELER
GAUGE .

4 — When the operation is performed by belts, the pump and the drive shafts must be parallel,
the pulleys must be aligned with each other and the belts must be stretched correctly.

5 — Radial and axial alignments must remain within a tolerance of 0.15 mm, and the clearance
between the motor and the pump shaft ends must comply with coupling manufacturer’s
specifications.

6 — For greater safety of operation, a Coupling Protector or Operation Protector must be
installed (for example, belt guard), as required by Law 65/4, regulation MTb 3214 (NR 12
item 12.3).

GENERAL RECOMMENDATIONS FOR THE PIPINGS ‘

For Suction and Discharge Piping

1 — The piping must be connected to the pump flange only after the mortar securing the base
has cured.

2 — In order to avoid head losses, the piping, whenever possible, must be short and straight,
and the curves, when necessary, must be long-radius.

3 — The pump must not serve as a support for the piping. The piping flanges must be
connected to those of the pump totally free of tension, and without transmitting any forces
to the volute case, in order to avoid misalignment and its consequences.
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4 — Expansion joints must be provided when the pumped liquid will be subject to large
variations in temperature.

For Suction Piping Only

1 — The horizontal industrial application of the suction piping, if positive, must be installed with
a slight acclivity in the pump-suction tank direction, and if negative with a slight decline in
the same direction, avoiding air pockets. See figures 8 and 9.

2 — The nominal diameter of the pump suction flange does not determine the nominal
diameter of the suction piping. The speed of the flow of the liquid must be established
between 1 and 2 m/s. When it is necessary to use a reduction, it must be eccentric and
assembled with the cone down avoiding air pockets. See figures 8 and 9.

3 — Foot valve, when applicable, generally receives a filter in order to prevent foreign
particles from reaching the pump.

Ensure that the area for passage of the valve is 1.5 times larger than the area of the
piping, and that the area of free passage of the filter is 3 to 4 times larger than the area of
the piping.

4 — In installations with positive suction, installation of a valve to block the passage of the
liquid is recommended. Make sure that during pump operation the valve remains
completely open.

5 — It is advisable to avoid assembling more than one pump to a single suction piping,
especially when the absolute pressure in the piping is lower than the manometric head
with the pump in operation.

6 — A valve must be provided for each pump in installations where various pumps are
suctioning from the same tank, and the tank and suction piping must be connected with
changes in direction of less than 45 degrees.

For Discharge Piping Only
1 — Itis necessary to install a valve for regulation of the volumetric flow and pumping pressure
immediately after the discharge flange of the pump.

2 — It is advisable to install a check valve between the pump outlet and the valve when the
length of the discharge piping is relatively long and the total elevation of the pump is
greater than 15 meters.

3 — When the diameter of the piping is different from the diameter of the discharge flange, the
connection must be made by means of concentric reduction.

4 — Provide air valves where it is necessary to blow down the air.

5 — For pumps installed in parallel, each pump must have its own check valve in order to
prevent return or overloading of the foot valve when one of the pumps is disconnected.
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6 — Protect the pump against operation below the Minimum Volumetric Flow using a
Calibrated Hole, which maintains the by-pass permanent to the suction reservoir or
Minimum Volumetric Flow Valve that opens an alternative pathway whenever the
Volumetric Flow is reduced below a minimum value (0.2 x Q). Size the velocity in this 4.5
m/s extension.

i ECCENTRIC SUCTION
CHECK __ ®
VALVE %S REDUCTION PIPING

T ECCENTRIC
REDUCTION

NOTE: The inlet and outlet pipings of E

cooling water must have display and <ol 6P - ‘“:.‘ FOOT VALVE
control vlalve forl tlhe volu_metric flow, 3 [—_ : —-—;—T:—WITH GRATE
detailed in specific drawings

SUCTION
RESERVOIR

BLIND STAGE

In case the pump must operate during a period in conditions different from the original size,
one or more impellers and diffusers are temporarily eliminated, replacing them with sleeves
according to the following table and figure:

SPEGIAL SLEEVE ;‘urg; NUMBER OF BLIND STAGES

stages 1 2 3 4 5 6 7 8

1 SN|NN|NN|NN|NNINN|NN|NN

2 NS|(SS|[SS|SS|SS|SS|SS|SS

3 N[SN|SN|ISN|SN|SN|ISN|SN

4 NS|{NSINS|NS|NSINS|NS

5 N{SN|SN|[SN|SN|SN|SN

6 NS|{NS|NSINS|NS|NS

7 N[SN|SN|SN|ISN|SN

8 NS|{NS|NS|NS|NS

9 N[SN|SN|SN|SN

10 NS|{NS|NS|NS

11 N|{SN|SN|SN

12 NS|{NS|NS

Where: S = Blind Stage, N = Normal Stage 13 NISNISN
Note: Follow the sequence above from the 14 NSNS
suction side, always finalizing with a normal 15 N|SN
stage 16 N S
17 N

IMPELLER DIAMETER LOWERING
S To perform, check the figure on your left,

regarding the machining of the vanes, keeping
the walls lateral.
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STEPS FOR START-UP

1 — Check if the assembly is aligned and well connected to the base, if the suction and
discharge flanges are well connected to the piping, and then, put into operation the
auxiliary connections.

2 — Remove possible dirt and humidity from the bearing houses and fill them with the quantity
and quality of oil specified in the “Bearing House Maintenance” item.

3 — Make the electrical connection in a manner that guarantees that the motor protection
system works properly.

4 — Check the rotation direction of the drive with the pump disconnected.

5 — Prime (fill) the pump and its suction piping, removing any air present.
Rotate the pump shaft by hand in order to guarantee good priming.
Priming may also be performed by vacuum.

6 — When there is a valve of the suction piping, it must be kept completely open, and it must
never be used to regulate the volumetric flow of the pump, avoiding the possibility of
cavitation, but must be used only for insulation for maintenance.

7 — The valve in the discharge piping must be closed at the beginning of operation, in order
not to overload the motor and the electrical network during start-up.

8 — -When the drive is already operating with nominal rotation, open the discharge piping
valve slowly in order to regulate the pump capacity.

9 — In long and empty discharge pipings, when the pump is started it is essential to close the
discharge valve at the beginning of the operation.

IMMEDIATE STEPS AFTER START-UP

1 — Make sure that the assembly operates without abnormal noises or vibrations.
2 — Control the tension value of the network and the amperage of the electric motor.

3 — Control the temperature of the bearing houses. It must not exceed 45 C above room
temperature.

4 — Adjust packing by tightening the nuts on the stuffing box packing gland uniformly, allowing
for dripping (following the minimum escape values of 10 cm3/minute and maximum 20
cm3/minute). Lubrication of the packing is performed by the pumped liquid itself.

5 — Check the suction pressure, discharge pressure and volumetric flow.

6 — Check if the cooling water temperature differential is not over 10 C, and if its device,
which ensure the minimum volumetric flow, is operating properly.

NOTE: Control the above items every 30 minutes in the first two hours, then hourly during the
next 10 hours, and weekly after that.
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STEPS FOR STOPPAGE OF PUMP

1 — Close the valve in the discharge piping.
2 — Close the suction valve when maintenance is necessary.
3 — Disconnect the drive, observe the gradual stoppage of the equipment.

4 — Close any auxiliary piping.

MAINTENANCE OF THE BEARING HOUSE

e The pump has the bearing houses already lubricated in the factory, with lithium-based
grease, with dripping point less than 180C (356 F).

e The bearing house must be lubricated every 3 months, preventing it from deterioration and
oxidation. The bearing house must be washed every 2 years.

Table of Recommended Types of Grease

Manufacturer Up to 3000 rpm
CASTROL LM2

ATLANTIC LITHOLINE 2

ESSO BEACON 2

IPIRANGA ISAFLEX 2

MOBIL MOBIL GREASE 77
PETROBRAS LUBRAXINDL GM A 2
SHELL ALVANIAR 2
TEXACO MARFAK MP 2

MAINTENANCE OF THE PACKING

If the stuffing box packing gland has already been tightened more than 8 mm and there is still
excessive leakage, change the packings as follows:

1 — Loosen the nuts of the stuffing box packing glands and then remove the stuffing box
packing gland.

2 — Carefully remove the packings using a flexible rod, and clean the packing housing well,
removing any residue.

3 — Check if the surface of the shaft sleeve is smooth, with no grooves or marks, which could
harm the packing. If the shaft sleeve is marked, it may undergo re-machining in its
external diameter to a maximum of 1 mm, or it must be replaced.
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4 — The packings are usually provided as continuous strips, which must be cut into rings with
oblique ends of the proper size for the diameter of the shaft sleeve and assembled
according to the instructions below.

Oblique Cut of the Packing

5 — To cut the packing rings, it is recommended the use of a simple device as shown in the
figure below:

Device to cut
packing rings

After cutting the first ring, make sure
its size is correct, for a perfect
adjustment in the packing housing.

6 — Spread a thin layer of grease on the internal and external diameters of the packing rings
and assemble one at a time in the following order:
e One packing ring.
e One lantern ring.
e The other packing rings.
Displace the splice of the second ring approximately 120 degrees from the position of the
first ring, and proceed consecutively in this manner until the last packing ring matches the
figure below:

Position of rings displaced
120°

7 — Check if the shaft can be rotated after the assembling of each ring, place the stuffing box
packing gland compressing the last ring; tighten the nuts by hand and rotate the shaft to
confirm that it does not rest on the stuffing box packing gland.
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AREAS OF WEAR

1 —When the pump presents volumetric flow or insufficient pressure due to ring wear, the
rings must be replaced. IMBIL and its Authorized Resellers can supply parts with the
proper tolerances and maintenance services.

2 — Replacement should be undertaken when the clearance between impeller and cover rings
or volute case shows wear three times greater than the original clearance.

EQUIPMENT PERIODIC INSPECTION

WHAT ?

WHEN ?

MONTHLY

SEMIANNUALLY

YEARLY

Abnormal vibrations and noises

Leaking of the packings

Point of Operation of the Pump

Suction pressure

Qil level

Chain worn by the motor and tension
value in the network

s
m
m
A
e
=<

Bearing house temperature

Oil change interval (See Bearing House
Maintenance item)

Alignment of Motor- Pump assembly

Fixation bolts of the Pump, Base and
Drive

Replacement of packing, if necessary

Lubrication of coupling, when
applicable

Disassemble the Pump for
maintenance and inspect thoroughly:
bearing houses and bearings, retainers,
O’rings, joints, impellers, inside of
volute case, thickness of walls, areas of
wear, coupling, etc.

Check the minimum volumetric flow
device

* Annual inspection may be Biannual in installations operating in good conditions and when the pumped liquid is not

damaging the Pump materials.
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DETAILS FOR DISASSEMBLING AND ASSEMBLING

1 — Disconnect the drive following the security standards regarding the electric parts.
2 — In boilers or thermal oil pumps, it is necessary to wait for the complete cooling.

3 — Start the disassembling from the side of the discharge volute case (Ball Bearing), using
proper tools (Two-claw extractor) and common tools (Open End Wrench / Wrench,
Screwdriver, Ring Pliers etc), remove the parts and put them in order. It facilitates the re-
assembling process. Mark the stage pieces / diffusers / impellers / sleeves etc.

4 — Analyze the removed parts, one by one, regarding the excessive wear and other faults
that demand part replacement, such as:

o Warped Shaft larger than 0.08mm per meter.

e Stage pieces out of parallelism greater than 0.1mm.

e Bearings with excessive clearance, excessive oxidation and overheated.
o Sleeves/wear rings worn above accepted.

5 — Clean the parts, remove the fins and lubricate the seals using molycote containing
molibdenium bisulfate), to perform the re-assembling from the suction side, following the
previously marked sequence.

6 — When placing and tightening the tie bars, use the crossed sequence and torquemeter key
for tightening, following the values below:

e BEW 32 = 8 Kgf.m e BEW 125 = 30 Kgf.m
e BEW 80 = 20 Kgf.m e BEW 150 = 35 Kgf.m
e BEW 100 = 25 Kgf.m

7 — Adjust the axial clearance including adjustment washers, so that the sleeves and
impellers do not have some movements between the back-up rings.

8 — Adjust the impeller + shaft assembly inside the pump, by moving it until it rests internally
on the diffusers on both sides. Write down the distance value up to the bearing face,
which must be the same as the thickness of the distancing ring. Assemble the bearing
with the conical sleeve beside the coupling. Before placing the packing, make sure the
pump rotates freely.

RING THICKNESS = “E” = Average A-C
WHERE: Average = Amax — Amin
Amax = Depth of the whole assembly displaced
in the direction of the coupling.
Amin = Depth of the whole assembly displaced in
the opposite direction of the coupling.
C = Bearing width.

< IVIBIL

Solugées em Bombeamento

13



OPERATION ANOMALIES AND LIKELY CAUSES

TEN SYMPTOMS

1 — Pump does not pump.

2 — Insufficient capacity.

3 — Insufficient pressure.

4 — Pump loses priming after start-up.
5 — Pump overloads the motor.

6cedelsivhbnical seal leaks e
low durdidithanical seal has
es &ieiftump vibrates or mak
h&ve Beadagbility.
10 Fhaddrgyerheating

LIKELY CAUSES

SYMPTOMS (NUMBER)

2 | 34|56 |7

Pump was not primed.

Pump or suction piping not completely
filled with liquid.

Suction height is excessive.

Minimal difference between vapor
pressure and suction pressure.

Excessive quantity of air or gas in the
liquid.

Admission of air into suction line.

Admission of air through the
mechanical seal, sleeve joints, volute
case joint or plugs.

Foot valve too small.

Foot valve partially obstructed.

Suction piping inlet insufficiently
submerged.

Rotation too low.

Rotation too high.

Wrong rotation direction.

Total height greater than the pump
was designed for.

Total height greater than the pump
was designed for.
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LIKELY CAUSES

SYMPTOMS (NUMBER)

3

4

5

6

7

8

Density of liquid different from that
used for selection.

Viscosity of liquid different from that
used for selection.

Operation at greatly reduced
capacities.

Operation of pumps in parallel
inadequate for this application.

Foreign particles into the impeller.

Misalignment due to dilation of piping.

Improper foundations.

Warped shaft.

Rotating and stationary parts rubbing.

Worn bearings.

Worn wear ring.

Damaged or corroded impeller.

Leakage under sleeve due to
deterioration of the sealing ring or joint.

Shaft sleeve worn, corroded or rotating
off center.

Mechanical seal incorrectly installed.

Type of mechanical seal incorrectly
selected for the operating conditions.

Shaft rotating off center due to wear or
misaligment of bearings.
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LIKELY CAUSES

SYMPTOMS (NUMBER)

1 2 | 3

4

5

6

7

Unbalanced impeller, resulting in
vibration.

Solid abrasives in the pumped liquid.

Internal misalignment of the parts,
preventing the stationary seat and the
rotating ring of the seal from properly
adjusting to each other.

Mechanical seal operated dry.

H H HNE-

Mechanical seal operated dry.

Excessive grease in the bearings.

Bearings not lubricated.

Bearings assembled incorrectly
(damage during assembling, wrong
type of bearing, etc).

Corroded bearings due to admission of
water through the retainer.

Excess, lack or use of wrong grease.

The clearance in the coupling is not
being followed according to the
instructions.

The motor is operating in two phases
only.

Admission of air into the sealing box.

Wear of internal parts of the pump.

The pump-drive assembly is
misaligned.

Air pocket formation in the suction
piping.
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RECOMMENDED SPARE PARTS

For 2 continuous years of operation, IMBIL recommends the quantities of spare parts shown
in the table below, according to the humber of Pumps used:

Part Denomination 1 2 | 3| 4|5 |6and7 | 8and9 | More than 10
Diffuser 1 2 |12 |3 |3 |4 4 40%
Shaft 1 1 2 |2 |2 |2 3 40%
Impeller (set) 1 2 2 3 3 |4 4 30%
Bearing (set) 1 2 2 3 3 |4 5 50%
Packing (8-ring set) 4 |6 |8 |8 10 |10 10 100%
Wear Ring (Set) 1 2 12 |3 |3 |4 4 40%
Stage Sleeve 1 2 |2 3 3 |4 4 40%
Locking Sleeve 1 2 |2 |3 |4 |4 5 40%
Shaft Sleeve 1 2 12 |3 |4 |4 5 40%
Separating Sleeve 1 2 2 3 3 |4 4 30%
Joint Set 2 |4 |6 |6 |8 |8 8 150%
O’ring Set 2 |4 |6 |6 |8 |8 8 150%

Mechanical Seal* *

** Note: The quantity of parts in a set is always equal to the number of stages minus
one. If there is a mechanical seal, follow the manufacturer’s recommendation.
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