CIRCUILATOR SEIZED?
Hard water with high calcium
contents

This circulator shows evident signs of limescale deposit on the rotor
shaft.

Situations of this type inevitably lead to mechanical seizure resulting in
the need to renew the circulator.

The increased diameter of the shaft, held in the front bushing, is one of
the most commonly occurring phenomena due to limestone deposits.
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CIRCULATOR SEIZED?
Solidified glycol

Circulators can sometimes seize because the pumped liquid is not in
compliance with the operating specifications.

In the circulators shown in the photos the glycol contents of the fluid have
solidified causing rotating parts of the pump to jam. This situation
suggests that glycol was injected into the plant without mixing it properly
with the water. The percentage of glycol used in circuits equipped with
standard circulators can be as much as 30%, while with solar panel
systems (equipped with special VSA type circulators) the contents can be
up to 60%.
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Damage due to overpressure

Breakages such as those of the circulator shown in the above photos are caused
by overpressures that may occur while filling the circuit. This circulator was
subjected to such a high pressure value that it caused the motor casing to
rupture. By way of example, if we consider that a circulator specified as PN 10 is
required to withstand a pressure that is higher by 10 bar, tests performed in our
R&D laboratory show that this kind of breakage occurs at pressure values that are
2-3 times higher than the nominal pressure.
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MORE EXAMPLES OF DAMAGE DUE TO IMPROPER USE
Pumping of oily liquids

During the analysis of circulator pumps in our Test Room we noticed a strong
odour of fuel oil - especially after having removed the motor from the pump body,
where we noted the presence of oily residues inside the volute and motor casing.
Moreover, since the the O-rings and clapet type valves of the circulators are made
of EPDM (which tends to swell in contact with oil), these components showed
signs of distortion and damage.

VD 55/220.32M

| .& '5

Cause for leak from condensate drain Traces of oil and contamination on impeller

Damaged body seal
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Pumping of oily liquids

Swollen flange and thrust box O-ring Damaged motor casing sealing O-ring

Dimensions:

new 32.92 x 3.53

deformed 36.5 x 4.2

new deformed

BPH 120/280-50T

Leakage zone on BPH 120/280-50T Damaged O-ring, traces of fuel oil in motor
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Pumping of oily liquids

DMH 60/280-50T

DMH 60/280-50T leakage zone Clapet type valve jammed in mid position due to
swelling

Traces of oil Deformed flange — motor casing sealing O-ring

CONCLUSIONS:

The cause for leaks from condensate drains is attributable to pumping of water mixed
with fuel oil, which degrades the seals and impairs their efficiency.
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Pumping of liquids containing
contaminants and solid debris

Photo 1

Photo 2 Photo 3

The solid debris shown in Photo 3 indicates that the circulator was installed
in a system in which the piping is dirty and scaled up.

In this case scale build-up on the rotor shaft has resulting in a breakdown
of the entire heating system.

We therefore stress the importance of checking the operating conditions of
a circulator before being able to guarantee its reliability and lifetime.
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MOTOR OVERHEATING?
incorrect electrical connection

Before starting the circuiator it is good practice to check the eiectricai connection,
because up to motor power of 2.2 kW the windings connection can be either delta
type (A for V=3x230V) or star type (Y for V=3x400V).

From the above photos we can see that the motor windings have overheated
because the motor shaft and bearings display a purple coloration, which is a
typical sign of the fact that temperatures above 160 °C have been reached. Power
supplies with the incorrect voltage can lead to overheating of the shaft and
bearings with consequent damage and also reduction of the speed of the pump
and hence its hydraulic performance.

INSTALLER'S | E 3% B3| MANUAL

a—

127



EXCESSIVE ELECTROPUMP NOISE LEVELS?

Excessively noisy operation of a pump is frequently due to oxidation of
bearings. This situation may occur not only due to leaks from the mechanical
seal, but also, for example, due to flooding of the installation site, as in the
case of the photos below. Here we can see that the stator winding insulation
is in good condition, but the bearings are damaged so the pump runs noisily.
In the case of flooding of the pump room there may also be a film of rust on
the stator pack and on the rotor.
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DRAINAGE PUMPS

For correct installation

We always advise installers to
avoid resting = NOVA-FEKA-
DRENAG-GRINDER series
drainage pumps on the bottom
of the sump to prevent sludge
deposits ~ from obstructing
normal running of the impeller
and causing motor damage due
to operation under strain or with
a seized rotor.

We also stress the importance
of reading the booklet supplied
in the pack thoroughly because
it contains  comprehensive
installation and maintenance
instructions.

Maintenance and checking

Maintenance, checking, and cleaning of drainage pumps are extremely
important operations in order to ensure lasting efficient operation. The
above photos show examples of heavy incrustations and deposits -
also in the area of the float - caused by poor maintenance of the
systems in which the pumps were installed. Scale build-up in the area
of the float can cause the float to jam resulting in the risk of flooding
of the protected premises.
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DRAINAGE PUMPS

Pumping of water mixed with sand

A test was conducted in the laboratory to assess the impact on the microcast AISI
304 stainless steel rotor of a drainage pump working with water mixed with sand.
The quantity of sand dissolved in the liquid was in the order of 1%, with a max.
dimension of @ 2 mm.

Rotor for FEKA VX 1000 which has worked New rotor for FEKA VX 1000
with sand for 3500 hours (146 days conti-
nuous functioning)

.

Rotor for FEKA VX 1000 with blades worn  New rotor for FEKA VX 1000, blades
by the sand show no signs of wear
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Pay attention to the DIRECTION OF ROTATION
of pumps driven by a three-phase motor!!!

These photos show an example of a winding of
the motor coupled to a FEKA 2500.2T pump;
the motor has burned out due to an overload.

In this case the overload is caused by the pump
running in the wrong direction.

In this context, note that FEKA 2500-3000-4000-6000 series pumps provide the
same hydraulic performance with both motor run directions. However, the
motor current draw will be approximately 30% higher than the nominal value
in the case of incorrect run direction.

To check the correct run direction, prior to installation proceed as described
below (as also indicated in the installation and maintenance manual of this
series of electropumps):

eIncline the electropump on one side and keep it suspended in a safe position.

*Run the electropump momentarily and observe the direction of recoil when
the motor starts. The correct direction of rotation corresponds to a
counterclockwise recoil movement when observing the unit from the top.
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4" SUBMERGED PUMPS
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The reason for the impairment of
performance of a submerged pump
serving an irrigation system is to be
sought in the presence of a high level
of sand/mud (more than 120 g/m3
for DAB 4" pumps). The photos show
an example of a 4" submerged pump
with pronounced abrasion of the
impeller that has caused a reduction
in hydraulic performance values.

In this case we recommend checking
the well and the check valve. The
check valve may be faulty creating
constant back pressure, resulting in
destruction of the natural filter
created by the gravel surrounding the
well.

Natural filter composed of
gravel, pebbles, etc....




Too many cycles!!!
For a submersible pump

Too many starts in an excessively short time interval can damage the
pump and stress the motor windings electrically and, in cases, also the
capacitor. The causes of continuous start-stop cycles of a submersible
pump can be:

-excessively small sump, which tends to fill too fast. The pump starts each
time the sump is full and stops when it has been emptied. The effective
volume of the sump should be equivalent to one quarter of the quantity of
water to be drained in one hour.

-absence of a check valve on the pump discharge line or damaged check
valve. This results in back pressure which causes the pump to start
repeatedly.

The photos show a pump with the run winding and capacitor burnt out
due to an excessive number of repeated starts.
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Too many cycles!!!
For a surface pump

The type of breakage of impellers and failure of the insert, as shown in the above
photos, may occur in the case of a pump operating in high mechanical stress
conditions. The factors that can cause this fatigue failure in pressurisation plants
may be as follows:

-Incorrect precharging of pressure vessels, usually too low (see page54 tofind the
correct precharge pressure value);

-Excessively small delta pressure setting on pressure switch. In this case the pump
performs a start-stop cycle whenever even a minimum amount of water is lifted.

Fatigue is a mechanical phenomenon whereby a material subjected to variable
loads through time (in a regular or random manner) is damaged to the point of
breakage even though the maximum intensity of the loads in question is significantly
lower than the breaking strength or static yield strength of the material in question.
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Pumping river water without a fiiier...

The pump body in the above photos displays eroded areas caused
by solid particulate in the liquid drawn in by the pump (in this case
the pump is drawing in river water directly without interposed
filters).

A level of turbulence has been created in the pump body such that
the particles in the liquid have caused localised erosion of the cast
iron to the point that clearly visible holes have formed.
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The above photos show several components of the hydraulic section of a PULSAR
submerged pump that has clearly been employed to pump very dirty liquid.

The ferrous residues, which are present in the form of small dust particles (see
above photos), but especially the soil and mud drawn in by the pump (as shown
by the photos below) can damage the seals and the hydraulic part.

The direct consequence of this is the infiltration of water, which can result in
irreversible damage to the motor casing.

Tip for correct installation: keep the electropump at least 1 m from the bottom in
such a way that any deposits that form after installation are not drawn in (see Fig.

example

Incorrect installation:
submerged pump located in
contact with the soil.

Cause of damage:

pump is drawing a mixture of
liquid, soil and mud.

Effect:

damage of the hydraulic part
with consequent infiltration of
water into the motor.
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WATER HAMMER

These photos show the case of a pump whose body has been damaged over the
entire volute because of water hammering.

A water hammer is a phenomenon that occurs in a pipeline when the water
flowing in it is stopped abruptly by the sudden closing of a valve.

This causes a pressure shock that starts at the valve because of the inertia of the
moving column of water that impacts against the wall of the closed valve.

The pressure generated depends on the pipeline dimensions (length and
diameter), the velocity of the fluid, and, above all, the closing time of the valve.
Practical recommendations to reduce or eliminate the problem of
damage due water hammer pressure surges: fit a check valve on the
pipeline, install an expansion vessel with adequate precharging pressure (see
page 54).
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WATER HAMMER and OVERPRESSURE

It may occur that the water hammer phenomenon occurs with such
intensity, especially in plants with long large diameter pipes, as to
damage also the expansion vessels.

The photo shows an example of expansion vessels damage caused by
very high overpressure.

It is also advisable to select the PN of the expansion vessels of a system
in relation to the overpressure values that may occur, taking account of
the following factors:

-pipelines length

-pipelines diameter

-water velocity

-closing time of valves installed on the pipeline

-maximum pressure delivered by the pumps.

Other causes that may cause expansion vessels to fail are rupture of the
internal diaphragm (which also leads to oxidation of the external sheet
metal, making it more susceptible to damage) and low precharge
pressure of the vessel.
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MECHANICAL SEAL

Wear due to pumped liguid

OK DAMAGED
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The formation of micro-imperfections of the
contact surface between the fixed part and the
rotating part of a mechanical seal will result in
water leakage from the seal.

k
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MECHANICAL SEAL

Leakage from the mechanical seal
~m

This clearly visible scoring on the pump shaft was caused by mechanical
action exerted by the metal box on the rotating part of the mechanical
seal.

The problems that led to this situation were as follows:

1 - Sticking of the seal

2 - Wear and distortion of the O-ring on the rotating section of the seal.
3 - Slight inclination of the rotating section of the seal

4 - Wear/scoring of the shaft resulting in the formation of the groove
clearly visible in the photo.
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MECHANICAL SEAL

Thermal shock

bE s s

It may occur that the user forgets to prime the pumps, causing them to
run dry with resulting overheating of the mechanical seal. Usually in
such cases users attempt to remedy the problem by rapidly filling the
pump body with water at ambient temperature (approximately 20°C),
wetting the faces of the mechanical seal which, after running dry can
reach temperatures of up to 180°C. This results in a significant thermal
shock which causes irreparable damage to the mechanical seal.

The evident cracks in the rotary part of the mechanical seal show in the
photo were caused by thermal shock.
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PITTING

PITTING is a form of highly localised
corrosion in which tiny holes are formed in
the metal surface. The corrosion mechanism
is caused by a lack of oxygen in a
microscopic point of the surface. The point in
question functions as an anode, while the
surrounding area with excess oxygen
becomes a cathode, resulting in a
phenomenon of localised corrosion. Pitting is
the type of corrosion attack to which steel is
subject in the presence of chlorides.

Pitting  resistance depends on the
composition of the steel. This gives the
pitting resistance equivalent number
(PREN), which is an empirical equation used
to define the resistance of a steel to a
corrosion phenomenon.

PREN = Cr + 3.3 (Mo + 0.5 W) + 16N.

STRAY CURRENTS

%
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A metal structure in a medium having ionic
conductivity, such as water, which is subject to
an electrical field associated with the circulation
of direct current, can be subject to corrosion
due to interference.

example

Installation:

submerged pump connected to the power
supply without an adequate protective earth
connection.

Cause:
stray currents shorting on the rotor shaft.

Effect:
damage/corrosion of the AISI 416 steel
rotor shaft




EXAMPLES of POSSIBLE WINDING FAULTS

Stator of an  A50/180XM
circulator completely burnt out
due to an overload or seized
rotor.

JET 151 M stator: damaged start
winding  (internal) due to
electrical discharge.

Winding of submersible pump
model Feka VS 750 M: damaged
run winding (external) due to
excessive number of cycles.
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EXAMPLES of POSSIBLE WINDING FAULTS

Motor of drainage pump
model Feka 2500T: clearly
one of the three phases
of the winding has been
damaged due to the
missing  third  power
feeding phase.

Three phase motor of
an 11 kW industrial
pump: after 3 months
of operation the motor
exhibits localised
burning near the slot
insulators due to poor
insulation resulting
from a manufacturing
defect.
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SUBMERSIBLE MOTORS

Damage due to overvoltage or atmospheric
cha

Photo 1 Photo 2

The hole shown in photo 1 was caused by overvoltage on the power feeding line or a
lightning discharge. As can be seen in Photo 2, the damage is located near the power
feeding cable inlet.

Abrasion of shaft or spline due to the
presence of sand in the water

Once again sand is the cause of damage
and infiltration of water into the motor.

The photo alongside shows diffused
erosion just below the spline (area marked
in red).

Grains of sand, or in certain cases marble
dust particles, are deposited on the shaft,
and due to shaft rotation (at approximately
2800 rpm) they cause erosion to the point
that water is able to infiltrate into the
motor, with resulting damage to the
insulation.
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Radial bearing wear

New radial bearing I !ﬂ
- B

A

The photos show excessive wear of the motor radial bearing caused by infiltration
of abrasive material and excess vibration. Vibration may be the result of the motor
having suffered violent impact during transport and handling procedures.
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Counterthrust washer damaged due to
motor running in counterthrust conditions

.

P e

Counterthrust Conditions

If the quantity of pumped water is
greater than the quantity for which the
pump was designed, a condition of
negative axial thrust results (loading in
an upward direction).

Submersible motors are designed to
support this type of load for a limited

period of time. If the pump runs
continuously in this condition the
counterthrust washer will suffer

irreversible damage. Axial load

\
The small plastic chips that would
detach from the counterthrust washer
could reduce lubrication of both the
radial and thrust bearings, causing the
motor to malfunction.

v

v

The photos at the top of the page
show counterthrust washers displaying
the typical wear caused by excessive y
negative axial loading.

Negative load
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Damaged thrust bearings

Damage caused by overheating of the carbon disc is caused by
unsuitable lubrication.

This type of damage is typical of installations with an inverter
drive in which the motor can run constantly at speeds lower
than 1800 rpm (corresponding to 30Hz)

Breakage of the carbon disc and damage to the bearings can be
caused by pressure surges (water hammer) or violent impact on
the base of the motor.
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Functional analysis of thrust bearings

Carrying —>

Disc =

Carbon
Disc |

Eile ~Ff

. _— = riin Of
Bearing L—/@ - Water

Normal RPM
30-50/60 Hz

During normal operation of the motor a film of water is created
between the carbon disc and the bearings: this condition
ensures correct operation of the thrust bearings.

| Fax
\
R
Carrying__
Disc
Carbon
Disc
Bearing

Low RPM

0-30 Hz

During low speed operation the absence of the film of water will
lead to accelerated wear of thrust bearings.
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Effect of overheating

—

/

Overheating of the motor has led to seizure in this case.

The swelling visible in the upper photos occurs when the
maximum liquid temperature is exceeded and/or minimal flow
rate of the liquid pumped around the jacket is not guarantee.
In order to size the cooling jacket correctly refer to the
recommendations given on page ... of this manual. Note that it
has been estimated that the cause of more than 80% of all
faults is due to overheating.

Rewindable Motor
internal short circuit and fused insulating material

The above photos show an example of a short circuited
rewindable motor.

Note that the insulating material, which is normally white in
colour, has blackened due to overheating. The damage to the
insulation and the windings has caused the motor to short

circuit.
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