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PC
PETROLEUM CHEMICAL

PROCESS PUMP
OPERATION INSTRUCTION

[l Brief Description

This Operation Instruction is the important discussion
on installation ,operation and repair ,therefore assembling
persons and all persons in charge must read this Instruction
completely before assembling and starting and this instruction
is also suitable for installing and repairing later .

The operation safety of the pump is only ensured in the
case of operation as specified(See data sheet).

As to the pump transporting too hot or too cool medium,
for the relative parts of the pump, measure of prevention from
contact must be taken to avoid occurrence of danger.

If after the pump has been shut down, it may produce
reflux. then at the place of exit of the pump, a reflux prevention
device must be installed.

Devices preventing from contact (such as coupler guard)
must be installed before starting-up of pump.

The condition of corrosion and wear of the pump body,
wearing ring and impeller must be often inspected and it has

i Symbol

PC 50~1 200— 25x
PC—series

50—discharge branch(mm)
1—bearing bracket size

200—nominal impeller diamete(mm)

[l Description of Pump

The PC type pumps belong to single stage horizontal
centrifugal pump. The Pumps boby is supported by feet or at
the center. Pumps of this series are suitable for use of
transporting all kinds of corrosive liquid and their temperature
limits are -80°C ~+450°C and the highest operating pressure
of PC type pump attains 7.5MPa.

The pumps of PC types execute standards of API610 and
VDMA24297 jointly ,which is able to ensure the condition
of maintenance demanded by process industry and the bearing,
shaft sealing and impeller are arotor unit which can be
dismantled and rssembled rapidly, which is greatly shortening
the period of stopping for repairing.

The impeller is of single suction radial closed type and
carries with impeller wearing ring and pump body wearing
ring and after being worn out, it needs only to replace wearing
ring, which is able to decrease the cost of maintenance and
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to ensure that the parts already corroded or already worn out
will be replaced in time.

During assembling and dismantling, it has to pay at tention
to safety to prevent the parts from coming off to ensure the
dependability of the pump.

As to the connecting flange, connecting thread bore and
other opening place, they must be remained closed during
transporting and storing.

Attention: As to lifting transportation of pump single or
entire machine, it is not allowed to use the eyebolt on the
pump part or motor. The eyebolt is only for lifting transportation
of single piece loosed during assembling and dismantling. As
to lifting transportation of single machine of pump, it has to
use rope to wind around the pump body flange or bearing
support and as to lifting transportation of entire machine, it
has to use the foundation bolt hole of the base,

X~—pump structure,as below:

25--pump max,pressure(bar)
O~opened impeller;
F-assistant impeller sealing;

G-heating coating design;

spare parts .

On the pump cover, it is with the structure of cooling or
heating shaft sealing case body. For the shaft sealing, there
are two kinds, stuffing sealing and mechanical sealing, which
can be selected by user according to the working condition
of different operation.

The bearing is lubricated with lubricating oil and on the
bearing support, it carries with permanent position oil cup.
For the bearing support, it is divided into structures of without
cooling, water cooling and fan cooling.

Between the pump and the motor, elastic coupler is used
as connecting part, which part is able to compensate small
axial, redial and angular displacements.
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Il Installation of Pump

4.1 Rectification of Installation of Pump

4.1.1 As to the major dimension, connecting parts and
position of foundation bolt etc. of the pump, they all can be
found from the outward dimension diagram of the pump in
the catalogue.

4.1.2 During installing and maintaining, suitable lifting
equipment must be provided with, the pump should be able
to be got near to from all places and it is also prepared with
portable lamp to maintain sufficient light.

4.1.3 Select reasonable installation position and form to
ensure the pump to run steadily without occurring of vibration
to prolong the life of operation of the pump.

4.1.4 As to the leaking of shaft sealing, exit of pump body
and cooling system etc., it must provide a condition of
eliminating leakage without pressure.

4.1.5 In order to prevent dirts from entering into internal
part of the pump, before installing, the connecting flanges and
connecting thread holes of the pump must be well covered.

4.1.6 The base and other foundation must be repaired and
maintained, making accuracy and cleaned. As to all the
preparatory works before assembling, they must be completed
and as to the big unit, it must be provided with suitable space
and passage transferring to the assembling position.

4.1.7 Installation of Pump and Motor

4.1.7.1 Have the base carried with pump and motor placed
on the foundation and have the foundation bolts plugged into
the connecting holes of the base. Use regulating pieces of
different thickness to have the pump regulated to the level
position. As to the long 1600mm base, it has to regulate
position three places:1 place is on pump end rather narrow
side and the other 2 places are separately on the left and right
two sides at the end of motor, use mechanical leveler to inspect
installation along the pump axial line direction at the levelling
flange place and it is necessary to have the flange on the
horizontal branch pipe to be vertical, see Figure 3.1-1. The
allowable maximum deviation is 0.1mm/m.

Figure 4. 1-1 Figure 4.1-2
(1)Leveller (1)Regulating pad (5)Base
(2)Pump flange (2)Pad (6)Foundation
(3)Shaft (3)Thin pad (7)Concrete

(4)Foundation bolt

4,1.7.2 When pouring to the foundation bolt hole to boild
concrete, it is necessary to pile up a little bit above the hole
and regulate the steel pads at the left and right sides on the
concrete stack to enable to maintain a clearance between the
base and the pad and then again use one or two pieces of thin
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pads of different thickness to fill(see Figure 4.1.1)

4.1.7.3 After the concrete has been solidified, screw the
foundation bolts tightly .Again inspect the level installation
and if there is any variation of the pump position, it has to

rectify it again.



4.1.7.4 After rectification, use concrete to grout for the
base (the concrete must not spill out). After solidify-cation,
it will affect the rectification of the coupler, which will be
described in 4.2.

4.2 Rectification of Coupler

4.2.1 Before rectifying coupler,ascertain the revolving
direction of the motor according to the arrow direction of
revolving direction on the pump.

4.2.2 As to the regulation of the elastic coupler, it is
depending on the regulating pad placed under the motor to
carry out careful rectification to the axis line and during the
period of rectification, if it is careless, it will cause the coupler
to be damaged and damage to the pump and motor bearings.

4.2.3 During installation and rectification of coupler, for
details see the Figure of installation and instruction.

4.2.4 As to rectification on coupler which does not have
middle section, it is able to use one precise straight foot to
depend on the latitude of several points at will on the outer
edge of the coupler to observe the parallelism with the shaft

and use thick feeler gauge on several relative positions to
control the stipulated distance between the two half couplers
(see Figure 4.2-1).

Figure 4.2-1

Figure 4.2-2

4.2.5 If it requires more precise rectification (under the
condition of revolving speed of >3600 rpm or having the
condition of middle section), it has to use dial gauge to rectify
along the radial direction and axial direction (see Figure 4.2-
2). At the place of maximum diameter, the allowable difference
of the axial direction is 0.05mm and it is as far as possible
to attain < 0.03mm; at the place of maximum diameter, the
allowable difference of the rad alidifference is 0.1mm and it

is as far as possible to attain<0.05mm.
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4.2.6 Under the condition of rather high operational
temperature (about 130°C),it has to carry out precise
rectification under the condition of hot running. If the
allowable difference mentioned in the Article 4.2.5 is
exceeded, the reason must be found out and eliminated.
Under many conditions, the high load and torgue
produced from swelling at the nearby pipeline are not
allowed to bring to the pump flange. For details see
Article 4.1.2.1.



] Pireline and lIts Auxiliary Equipment

5.1 Suction and Discharge Pipeline
5.1.1 Brief Description
The diameters of suction and discharge pipes of the
installation are usually calculated according to the flowing
speed of liquid in the pipeline of suction, which is about 2m/S
and the flowing speed of liquid in the pipeline of discharge,
which is about 3m/S, which have been ascertained in the
technological design (the standard diameter of discharge pipe
of usual installation is greater than the standard diameter of
suction pipe of the pump),therefore at here only certain practical
problems, which must be considered during installation of
pipeline, are given.
5.1.2 Installation
5.1.2.1 Supporting Pipeline. Thus, it will not cause the
in and out pipes of the pump to deform too much which is
produced from the force and moment caused by weight of
pipeline and thermal stress. The connecting flange of the
pipeline must be in parallel with the pump flange.
5.1.2.2 During installation of level pipeline, the diameter
of the pipe on the liquid in end must be increased gradually
towards the end part and the diameter of pipe at the liquid out
end (the end connected with the pump) must the decreased
gradually towards the end part and thus it is able to prevent
from producing air bag.
5.1.2.3 Design the in and out pipes which benefit flowing
when it changes from small pipe diameter to big pipe diameter,
it needs to transit gradually and its rule is: the length of the
cone transiting section is equal to 5-7 times of the standard
diameter difference.
5.1.2.4 As to the connection of flanges, it is not allowed
that the sealing pad between the flanges covers the passage
of pipeline.
5.1.2.5 It has especially to take notice of the irregular
. transition pipe section and short bent in the suction and
discharge pipelines, because at these positions, the resistance
of pipeline will be increased, which should be avoided to use
as far as possible. As to the place of suction mouth of the
pump, the great pipeline resistance will enable the entrance
pressure to decrease. If the pressure is too low, it will cause
to produce air corrosion at the place of entrance of the impeller.
5.1.2.6 Under the condition of installing several pumps,
in addition to the spare pump connected in parallel, it has to
provide independent suction pipeline for each pump. The spare
pump and the relative pump may have common suction
pipeline, as it is because that during operation it is all along
only to use one pump.
5.1.3 Cleaning of Pipeline
5.1.3.1 Before starting, all dirts and sundries in the pipeline
system must be cleaned away seriously. As to the welded
parts, the metal protruding matters of the welded part must
be cleaned away.

5.1.4 Test of Static Water Pressure

5.1.4.1 It has to inspect the pipeline to see whether it is
sealed and then carry out static water pressure test according
to standard requirement. '

5.1.5 Pipe Joints

The standard through diameter of the pipe joint must be
the same as the standard through diameter of the pipeline, If
the standard through diameters of the in and out pipes of the
pump are smaller than the standard through diameters of the
pipe joint, it has to install cone transition section between the
two. As to the globe valve in the supplying pipeline, it is not
allowed to have it directly connected with the pump to avoid
the phenomenon of turbulent flow of liquid to affect the suction
cavity of the pump. In order to avoid air bag, during installation
of globe valve, its hand wheel axle must be towards the side
or downward. ’

5.2 The auxiliary equipment (measuring instruments of
pressure and temperature etc.) should be suitable for use of
control and maintenance (cooling, heating, flushing and sealing
etc. of the pump. The auxiliary equipment needed has to be
ascertained according to pump type number and the condition
of operation. v

If the pump and auxiliary equipment provided are suitable
for use, the following condition must be considered before
installing auxiliary equipment at the operation site:

————— The pressure gauge has to be installed on the support
and through ¢ 8 measuring pipe, to be connected to the
in and out pipes of the pump or the measuring point
of the nearby pipeline. In order to ensure that it is able
to stop the pressuf¢, gauge and to drain, at the front of
the pressure gauge, a valve must be installed.

------- The thermometer must be directly inserted into the
measuring point and on the liquid sensitive position,
the depth of inserting is 40mm. Under the condition
of that the pressure is greater than 1.6Mpaa, it has to
use thermometer carrying with protecting pipe.

------- The liquid discharged by the pump is able to pass
through long pipe to discharge to the liquid receiving

groove at the base or to discharge to the pipeline collecting
leaking liquid. In the leaking liquid pipeline, it has to
install one valve which is at less equal to the standard
pressure of the pump body.

~--~The leaking liquid of the mechanical sealing is also
able to drain through long pipe to the liquid collecting
groove at the base or to drain to the leaking collecting
pipeline.

For pump which is needed to carry with cooling
system, it has to arrange water supplying pipeline of
cooling water at the lowest position of the cooling
cavity body and to arrange water discharging pipeline



of cooling water at the highest position.In the water supplying
pipeline,a regulating valve must be installed and in the water
discharging pipeline of enclosed type system, it has to install
one flow indicator and in the enclosed type system, the water
discharging pipeline must be passing through the water
discharging funnel to lead.

For pump which is needed to carry with heating system,
in the heating pipeline, the water supplying pipeline must be
arranged on the highest position and on the water supplying
pipeline, it has to install a regulating valve, Drainage is through
the liquid collecting pipeline.

As to the mechanical sealing auxiliary system, it must
be executed according to the system given in the drawing. If
the pipeline is led to the heat exchanger, pressure sensor or
sealed groove, it has to provide an air discharging hole at the
place of the highest point of the pipeline. Under the condition
of that the difference of temperature is circulating, the diameter
of its pipeline must be minimum 3/4” , and it is better to be
of 1” . As to the flowing circuit, it has to arrange from
continuously ascending way and it is not allowed to have
apparent bending.

According to the structure of mechanical sealing, if it is
requested that the cooling or flushing is secondary, it has to

Il Operation

6.1 Starting

6.1.1 Before the first time of starting

6.1.1.1 Use light oil (not to use petroleum product) to
flush the bearing support cavity body and clean it thoroughly
and then fill lubricating oil up to the middle of the oil view
window.

6.1.1.2 Check the rectification of the coupler

6.1.1.3 Check the shaft sealing (Article 6.2)

6.1.4 Filling of Pump ,

When the pump is situated at the condition of invert filling
or with pressure (higher than the atmospheric pressure): open
the stop valve in the suction pipeline and open the pump and
the mechanical sealing exhaust valve; slowly turn the rotor
of the pump and when the liquid transported flows without
éarrying with air bubbles, close the exhaust valve,

When the pump is situated at the condition of suction: in
the suction pipeline, there must be installed bottom valve.
Open the stop valve in the suction pipeline and open the pump
and the mechanical sealing exhaust valve; use the liquid
transported to fill pump; slowly turn the pump rotor; when
the transported liquid flows without carrying with air bubble,
close the exhaust valve.

6.1.1.5 Through instantaneously connecting the motor,
jnspect whether the turning direction and running are normal.

install rapid cooling installation.

Contro! of minimum amount of flowing. When the rate
of flow of the liquid transported is situated below the point
of the stipulated minimum rate of flow, on the liquid it will
occur to be too hot at the middle till vapourizing and at this
time, the impeller and the place of the mouth ring will be
seriously damaged, which will lead to check and at the same
time will lead to damage of mechanical sealing. In order to
avoid occurance of this phenomenon, it has to establish an
installation of minimum rate of flow o control the liquid
transported all along to maintain to be above the minimum
rate of flow stipulated.

Installation for control of minimum rate of flow-constant
bypass pipe. Between the exit flange of the pump and the stop
valve in the discharging pipeline, a bypass pipeline led to the
supply tank is connected and a throttle or a stop valve is
installed in the pipeline to limit the rate of flow of flowing.

The installation for control of minimum rate of flow is
not within the limit of supplying goods of the pump
manufacturer and it has to be provided by the user itself. In
the opening type system, before starting, the stop valve installed
in the installation for control of minimum rate of flow must
be closed down.

6.1.1.6 If all are normal, open the stop valve in the
installation for control of minimum rate of flow and regulate
the throttle valve up to the point of minimum rate of flow
stipulated and have it locked tightly.

6.1.2 Starting and Running of pump

6.1.2.1 Open the valve in the pipeline of auxiliary
equipment (open after the cooling pipeline has been started).

6.1.2.2 Close the stop valve in the exhaust pipeline, start
the motor and then slowly open the stop valve in the exhaust
pipeline till the pressure difference is decreased to the value
stipulated in the data list.

Warning: Difference of pressure must not be lowered
than the designed point too much and also must not have
pressure fluctuation in the system.

Attention: The value of the pump exit pressure gauge is
equal to the difference of pressure plus the value of pump
enfrance pressure gauge.

6.1.2.3 Monitor the reading on the ammeter and it has
to ensure that the current must not exceed the value stipulated
in the nameplate of performance on the motor.

6.2 Stopping

6.2.1 Close the stop valve in the exhaust pipeline.

6.2.2 Stop the motor and at the same time take notice
of the actual condition of the slowly stopping of the rotor.



6.2.3 If the pump is in the condition of suction and there
is no measure to prevent from starting, it has to close the stop
valve in the suction pipeline.

6.2.4 Close the valve in the auxiliary equipment pipeline
(close the water cooling valve, after the pump has been cooled
down).

6.2.5 Under the condition of having the phenomenon
of condensation, the phenomenon of freezing or stopping to

use over a long period of time, the liquid in the pump body

and in the cooling cavity must be removed.

6.3 Control of Operation.

6.3.1 Inspection of Operation Point (designed point)

At the period of starting at the first time, it has to inspect
the following parameters in detail:

Measure out the revolving speed.

Read out the value of the pressure gauge on the exhaust
pipe of the pump and minus the value of the pressure gauge
on the suction pipe. The value of pressure after being
calculated out according to the following formula must tally
with the lift stipulated in the nameplate of the pump under

given rotational speed.

1020-P(MPa)

_H(m)- p (kg/m3)
P(MPa)= 1020

In the formula: H—pump lift,
P—pressure difference, pressure difference is equal to the

[l Maintenance

7.1 Pump

7.1.1 During the period of operation, inspect the nature
of smoothness and steadiness of the running of the pump unit
and whether there is any phenomenon of vibration and take
notice of the abnormal running noise. Under the condition of
not knowing the reason of occurrence of noise and trouble,
it should stop immediately to find out the reason and eliminate
it.

7.1.2 Periodically inspect the rectification of coupler(at
least once a year) to eliminate deformation and to avoid
damage.

7.1.3 If it has the following auxiliary equipment,
inspection has to be carried out during the period of operation:

Cooling: Inspect the rate of flow and temperature.

Heating: Inspect the temperature and pressure.

Flushing of sealing: Inspect the pressure, temperature
and rate of flow.

7.1.4 Under the condition of having spare pump, in
order to ensure the state that it is able to put into operation
immediately, it has to start these pumps at fixed time. Under
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value on exhaust pressure gauge of the pump minus the value
on the suction pressure gauge of the pump.

r—Specific gravity of the liquid transported.

The pressure should not be lower than the above
mentioned value, otherwise it will exceed the maximum
allowable rate of flow and even itis able to interrupt flowing.

6.3.2 Ascertainment of Rate of Flow

Calculaté out the lift acCording to the pressure gauge and
then ascertain the rate of flow on the given performance curve
of the pump. As to the specific method, see Figure 6.3-1. On
the performance curve, find out the calculated value of lift,
ascertain the point of intersection of the horizontal line and
the curve H, read out the value of rate of flow under the curve
of the point of intersection and this value is the rate of flow
needed to ascertain.

Figure 6.3-1

() Lift  (2) Rate of flow m3h

the condition of stopping over a long period of time, the liquid
transported has to be removed and if there is cooling water,
it should also be discharged.

7.1.5 If the performance of the pump decreases not
because of that the pipeline system is changed nor the change
of the resistance of the pipeline is caused by water scale, the
decreasing of the performance of the pump is possibly caused
by wearing of the internal parts of the pump. At this time, it
has to examine and repair the pump and to replace the parts
already worn out (as to examination and repair see this Section).

7.1.6 As to all operation conditions and details regarding
lubrication of pump and examination and repair etc., it should
be recorded in detail and formed in files.

7.2 Stuffing Sealing

7.2.1 Structure

According to the liquid transported and the
condition of operation, the stuffing in the stuffing box
body can be arranged in different form (as to the arrangement
of the pump provided, see shaft sealing sectional



drawing):
Structure carrying with water sealing ring:

0

/ d

Figure 7.2, 1-1
The water sealing ring equipped with sealing liquid is
arranged in the middle part of the stuffing cavity. When over
pressure at the shaft sealing place 0.02Mpa and when the
liquid lubricating is abominable, it has to have sealing liquid.
The minimum pressure of the sealing liquid should be 0.1MPA
greater than the pressure at the shaft sealing.
Structure carrying with stuffing gland cooling:

7Y%

DN
\\\\\\\\\\\\\\\

Figure 7.2.1-2

In order to avoid that on account of the decrement of
pressure at the axle sealing place, it thus enables the hot liquid
(such as water above 110°C) to produce evaporation, at the
place of stuffing gland it has to cool. As to the quantity of
cooling water and pressure, they must be regulated by the
regulating installation (during 0.02Mpa, it is about 0.05m3/h).
As to the mixed liquid of cooling water and the liquid leaked,
the higheast temperature allowed is 40°C.

7.2.2 State of Operation

The function of the stuffing box body is to have the pressure
(internal pressure of liquid) brought to the liquid by the stuffing
to deliver to every direction, therefore the stuffing must be
filled fully in the space between the stuffing cavity and shaft
sleeve (with the exception of small amount of radial clearance)
and thus it will greatly check the leakage between the static
parts and rotating parts. In order to obtain good function, it
has to ensure the lubricating nature and the heat transmission
between them.

7.2.3 Swuffing
The stuffing has been filled well before the pump leaves

the factory. If it is unable to carry out the first time of starting
within 12 weeks after it being transported to site of operation,
it has to take out the original stuffing and has it replaced with
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new stuffing within a short period before trial running.

Before installing stuffing, wash the axle sleeve and the
stuffing cavity, inspect the surface of the shaft sleeve to see
whether it is normal and should inspect the jumping of the
surface of the axle sleeve, the allowable difference of which
is as follows:

When the pressure of shaft sealing is less than or equal to
(2)2.5Mpa, the jumping of which is equal to (=)0.05mm, the
coarseness of surface is equal to (=)0.4;

When the pressure of shafl sealing is greater than(>)2.5~
5.0Mpa, the jumping of which is equal to (=)0.03mm, the
coarseness of surface is equal to (=)0.2;

When the pressure of shaft sealing is greater than(>)5.0~
10.0Mpa, the jumping of which is equal to (=) 0.02mm, the
coarseness of surface is equal to (=)0.2.

For the sake of filling again, it should provide with sufﬁcwnt
stuffing. When use stuffing gland to have the stuffing rings
to press into the stuffing cavity successively, it has to stagger
mutually 90°  between the cutting open sections of the stuffing
rings.

On the empty pump which has not been filled, it has to
press the stuffing gland evenly and tightly and not aslant. Use
check and measure instrument to inspect the distance between
all sides of the gland flange and the stuffing cavity to enable
them to maintain evenly and then loose the stuffing gland and
screw on allen nuts.

7.2.4 Monitoring

As to the stuffing sealing, it has to limit its amount of
leaking to ensure good cooling, lubricating and-stability of
running. As to the condition of that the temperature of the
liquid leaked is below 60°C, its amount of leaking should be
limited to 1 /h (equal to one drop per minute ) to 15 I/h (equal
to the amount of the dilute liquid penetrating through 2mm
hole)

As to pump of pressure of shaft sealing <1.0Mpa:

When there is rather great amount of leaking, it has to press
the stuffing gland evenly and tightly and not-aslant nor to use
strength too much. If after again pressing tightly, the amount
of leaking is still rather great and the temperature of the liquid
leaked exceeds the allowable limit, it has to replace the stuffing
ring again,

Pump of pressure of axle sealing > 10 bar:

When there is rather great amount of leaking, it is not
allowed to press tightly the gland again, otherwise it will lead
the shaft sealing to damage. When this kind of condition
appears, it has to replace stuffing ring again.



After each time of filling new stuffing, it has to go through
a wearing-in period and during this period it has to take notice
and inspect often and after the wearing-in period, its amount
of leaking will be decreased to some extent,

7.2.5 Material of Stuffing

As to the material of stuffing, it has to be selected and fixed
according to the liquid transported and parameter used. Under
general condition, the material of stuffing provide is soft
graphite and carbon fibre and for special order, it is also able
to give clear indication of other material.

7.3 Single Mechanical Seal

In order to ensure to have good sealing performance and
steadily running, between the two sealing rings(moving ring
and static ring/0, it has to maintain a liquid film, therefore the
medium iransported should satisfy the following conditions:
—Enough lubﬁcaﬁng speciality. .
~—The vapourized temperature is greater than the working

temperature.
~—-The medium in the seal ng ring district does not contain

admixture and grain,

The sealing auxiliary system has:
~—Self flushing.

—Cooling.
—Heating.

The safeguarding of single end face mechanical sealing
chiefly includes monitoring on auxiliary system, amount of
leaking and temperature of sealing. Under the condition of
normal circulating flushing, the temperature of flushing liquid
is not allowed to be higher than the temperature nearly the
pump body. Under the condition of cooling or heating, its
pressure, rate of flow and temperature should be executed
according to the stipulated value.

Attention: The allowable amount of leaking of the single
end face mechanical sealing is 10m3/h. When the amount of
leaking is rather great (>50cm3/h). it can be ascertained that
the sealing part was damaged and it should be immediately
inspected and repaired. If the sealing ring (moving ring or
static ring) worn out is unable to be polished again, it has to
replace with new one. At each time of installing and dismantling
sealing, the static sealing part (such as 0 ring) must be replaced
with new one.

7.4 Double Mechanical Scal

The axle sealing is organized by two (one internal and one
external) mechanical sealings arranged back to back. The
sealing liquid must be transported into the space between the
two sealings and the pressure of medium transported near the
sealing place (minimum higher 0.1~0.3Mpa and maximum
higher 0.7~1.0Mpa) and thus it will have the specialities as

follows:
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---On account of increasing contact pressure, it will enable
to have more better sealing nature between the sealing
ring contact faces.

-—There is good lubricating nature between sealing

—To prevent the medium transported from leaking out.
Double end mechanical sealing auxiliary system has to

complete the following assignment during the process of

rings.

operation:

~—Forming the required overpressure,
——Circulation of sealing liquid.
~—Filling sealing liquid during operation.

The maintenance of double end face mechanical sealing
chiefly includes filling of the sealing liquid in time and
monitoring the sealing and the temperature of the auxiliary
system. The in and out pipeline must be ensured to have certain
difference of temperature.

Attention: When there is rather great loss of the sealing
liquid, it can be concluded that the sealing part was damaged
and it should be examined and repaired immediately. If the
sealing ring (moving ring or static ring) worn out is unable
to be polished again, it must be replaced with new one. During
each time of installing and dismantling sealing, the static
scaling part (such as O type ring) must be replaced with new
one. ‘

7.5 Double Mechanical Sealingin  “tandem” arrangement

The mechanical sealing is organized by two pairs of sealing
rings (moving or static ring) arranged in series connection.,
In order to ensure to have good sealing performance and
smooth running, there roust be maintained a layer of liquid
film between the two sealing rings (moving ring and static
ring), therefore the medium transported has to vsatisfy the
following conditions:
~—Enough lubricating nature.

—-Vapourized temperature is greater than the working
temperature,

—Medium within the sealing ring district does not contain
admixture and grain.

The sealing auxiliary system has:
~—~Flushing
—Cooling
~—Heating
~Whirlpool separator or filter (under the condition of

transporting liquid coma.ihing admixture or grain)

Maintenance of serial type mechanical sealing chiefly
includes monitoring of auxiliary system, amount of leaking
and temperature of sealing. Under the condition of normal
circulating flushing, the temperature of flushing must not be
higher than the temperature near the pump body.
Under the condition of cooling or heating, as to its



pressure, flow and temperature, if has to execute according
to the stipulated value.

Attention: The allowable amount of leaking of serial type
mechanical sealing is 10cm3/h. When the amount of leaking
is rather great (= 50cm’/h), it can be concluded that the sealing
part was damaged and it should immediately carry out

7.6 Lubrication

7.6.1 Lubricaltion of Bearing

7.6.1.1 The bearing needs suitable amount of lubricating
oil to lubricate and moreover in the lubricating oil it is not
allowed to contain any admixture and acid etc.

7.6.1.2 In the process of running, the bearing itseif heats,
which takes a very important action on the variation of viscosity
of lubricating oil and the viscosity will directly affect the
performance of lubricating. In order to ensure the bearing to
have good lubricating condition, it is requested that within
the limit of operational temperature of the bearing, the dynamic
viscosity of the lubricating oil is at least 12mm?¥8, therefore
as to the viscosity of lubricating oil, it has to select as follows:

7.6.1.4 Periodically inspect the lubricating oil in the bearing
housing or the temperature of bearing cavity and the allowable

limit is as follows:

examining and repairing. If the sealing ring (moving ring or
static ring) worn out is unable to be polished again, it has to
replace with new one. On cach time of dismantling and
installing sealing, the static sealing part (such as O type ring)
must be replaced with new one.

Temperature of Dynamic Lowest Flash
Bearing Support’C | Viscosity mm?/S Point'C
>50~175 v 50=25 145
>75~85 v 50=36 145

7.6.1.3 Under the condition of for the first time to make
available to use or again for use after examining and repairing
of bearing after the pump has been running for 10~15 hours,
remove all lubricating oil, wash the running part of the pump
and then again replace with lubricating oil and put it into
normal operation. During normal operation, it has to replace
the lubricating oil periodically according to the following

cycle:
Temperature of Cycle of
Bearing Bracket'C Replacing oil(month)
>50~175 12
>75~85 6

Inspecting ) Aot the ol . ‘
measm:mg Sltt;a[g a't ebp ace o Place of outer ring Oit temperature inside
oint 6 DATING Dot SO of bearing the bearing box
Scope face nearby the bearing

Normal long period running <80°C <90°C <70°C

It should take notice of 80~ <90°C 90~ < 100°C 70~ <80°C

The machine uintshould ~ < 100" - . _ .

be cut off 90~ <100C 100~ <110C 80~ <90°C

7.6.2 Fill Oil of Permanent Position Oil Cup
7.6.2.1 Fill lubricating oil through the oil hole
on the bearing box till the branch pipe of the

shown in Figure 7.7.2-1 and then cover again the permanent

position oil cup. Repeat carrying out the above mentioned

filling permanent position oil cup and covering the permanent
position oil cup till 2/3 of the permanent position oil cup is
filled with lubricating oil, as shown in Figure 7.7.2-2. During
operation, it bas often to inspect the condition of supplying
of oil of the permanent position oil cup and if it is discovered
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permanent position oil cup begins to be filled
with oil. Use the same kind of lubricating oil

to fill into the permanent position oil cup as

that the position of oil descends, it has to supplement Tubricating
oil immediately. If the sealing of the permanent position oil
cup itself ceases to be effective and leaks oil, it needs to replace
the permanent position oil cup.

7.7.2.2 If the oil position in the bearing box body descends, it
has to add oil time through oilsupplying thank till it attains
the above mentioned oil position.



(1)Place of adding oil
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Figure 7.7. 2—1

(2)0il position
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Figure 7.2.2-2

Il Repair
In order to aveid prolonging the cycle of stopping to

repair, it is as early as possible to purchase the necessary spare
articles and spare parts (such as easily worn out parts). During
purchasing spare parts, it has to provide the manufacturer with
definite kinds (names etc.) of parts, type number of pump and
number of manufacturer (see sign of pump).

8.1 Dismantling

8.1.1 Preparatory Work
—(lose inlet and outlet valves and ensure that it is not allowed

to open the valve under the condition of without permission.
—The motor is at the state of stop and is prevented from

starting.
—Empty the transported medium and lubrication oil in the

pump.
—Dismantle the protection cover of coupler and coupler.
—Dismantle all instruments and auxiliary equipments and

pipelines.

8.1.2 Dismantlement of Detachable Units
—Draw out the shaft sleeve.
—Draw out the semi-coupler at the pump end.
—When the bearing support carries with air cooling,
dismantle  fan cover and fan. ‘
—Dismantle the deflector.
—Pismantle the front and rear glands of bearing and dismantle

the tight parts of bearing at the end of coupler.
—Use the hammer with protective rubber cover to knock out

the shaft from the side of the coupler.

—Draw out the bearing.
—As to the condition of that the bearing support is carrying
with water cooling, take out the cooling water cover and

— Loose the foot supporting bolts on the base.

~— Use dismantling tool to pull out detachable units  (including
bearing unit with shaft, pump cover and impeller). Under

the condition of big unit, it is able to use hoisting hock
to carry out hoisting dismantling on the hoisting screw
of the bearing support.
8.1.3 Dismantlement of shaft sealing
As to the stuffing sealing or mechanical sealing;:

~—Lock the pump axle fixedly, unscrew the impeller nut.

~Pill out impeller.

—Loose the external parts of the shaft sealing (mechanical

sealing gland or stuffing gland).

—Separate the pump cover from the bearing support and draw
it out. Again inside of the cavity of the shaft sealing on
the pump cover, dismantle the remaining sealing parts.

-—Under the condition of mechanical sealing, draw  out the
axle sleeve and the turning sealing parts  altogether.

8.1.4 Dismantlement of Pump Shaft

wash cooling cavity.

8.2 Inspection of internal Parts
Inspect all easily worn out parts, if there is any damage,
it has to process again or replace with new one.
8.2.1 Impeller and Clearance
Inspect the impeller damaged, by corrosion and wear and
if there is serious damage,it has to replace with new one.

Measure and fix the clearance between the impeller wearing

ring and pump body wearing ring and if it exceeds the limited

scope, it has to replace with new one. The allowable clearance
between the impeller wearing ring and the pump body wearing
ring is as the following list:



Diameter at the place of

Clearance of the impeller <75 75~140 140~ 200 200~ 300 320 ~400 400~ 600
Mouth ring

Radial clearance 0.3 0.4 0.5 0.6 0.7 0.80
(new parts) 0.5 0.6 0.7 0.8 0.9 1.00
Maximum radial clearance 0.9 1.2 1.5 1.8 2.0 2.50
(used parts) 1.5 1.8 2.0 2.5 2.8 3.00

- (DCast iron or soft nitrided steel. @ Stainless steel.

8.2.2 Alignment of Shaft
At the place of the center holes at the two ends of the shafi,
flx position to install and carry out alignment test on shaft
(maximum allowable deviation 0.025mm). As to the axle
having radial jumping being 3 times of the allowable value,
it is usually that it is unable to use again.
8.2.3 Shaft Sealing Parts
8.2.3.1 Mechanical Sealing
—~On the surface of the sealing ring (moving ring and static
ring). It is not permitted to have any scratch and if there
is any scratch and if there is any scratch, it has to polish
again and under the condition of having deep groove or

crack, it has to replace with new sealing ring.

~Inspect the surface of the shaft sleeve (especially on the
position of the revolving unit) to see whether it is level and
bright and clean, if there is any question of scratch, it has
to grind again or to replace with new shafi sleeve.
8.2.3.2 Stuffing Sealing

—Inspect the shaft sleeve and if its diameter is greater than
the calculated diameter minus lmim, it is able to process
again to repair and to match stuffing ring according to new
diameter and under the condition of high pressure (exceeding
1.0Mpa), it has to replace the axle sleeve with new one.

~--Inspect the clearance between the stuffing gland and the
shaft sleeve and control according to the following List.

Pressure at the place of shaft sealing <1.0MPa >1 ,OMPa
Diameter clearance at the place of Normal Imm 0.6mm
stuffing gland Maximum omm 1.9

8.2.4 Bearing

—Use light oil to wash bearings and if there is any damage,
it has to replace it with new bearing.
8.3 Reassembling
8.3.1 Preparatory work

—Wash the pump parts.

—Select suitable lubricating oil.

~—As to the pump of opening type impeller, use new sealing
rings to install front and rear wear resistance boards
preliminarily and as to the bearing support of water cooling,

it has to install the cooling cavity preliminarily.

8.3.2 Asembling of Pump Shaft

—Have the bearing heated up to 80°C in the oil  trough
and slip it on the shaft and then fix it.

—Have the axle carrying with bearing inserted into  the
bearing support from the side of coupler and cover it with
bearing gland; before slipping on, it has preliminarily to
paste the oil resistant sealing paste to the sealing face of
the bearing gland.

—Install throttle pan and when it is of air cooling, it has to
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in stall fan and fan cover.
~~Press in the semi-coupler of the pump end and as to coupler

of cast iron bore<X100mm and steel bore<=50mm, it has

to adopt cold fit and as to coupler of cast iron bore>100mm
and steel bore >50mm,it has to adopt hot fit (to heat again
up to 80°C in the stove).

8.3.3 Assembling of shaft sealing

8.3.3.1 Mechanical Sealing
-—Have the unit carring with sealing rings (moving ring and

static ring) plugged into the sealing gland, then place the

auxiliary sealing parts in and then press them completely
onto the shaft.

Have the pump cover installed on the bearing  support
and screw it tightly and at the same time plug in the mechanical
sealing and screw it tightly.

8.3.3.2 Stuffing sealing
-—Have the stuffing gland and shaft sleeve slipped on the
shaft and if there is water sealing ring, it has to slip it
on at the same time.



—Have the pump cover put on the bearing support and screw
it tightly; install in the stuffing ring and press the stuffing
gland on.

8.3.4 Final Assembling of Detachable Unit

—Install impeller and screw the nuts of impeller tightly. The
nuts of the impeller depend on the  steel wire screw sleeves

installed inside to prevent from loosening. Afier going
through 5~10 times  of dismantling and installing, the
function of automatically locking tightly of the steel wire
screw sleeves will be descended and it has to replace with

new steel wire screw sleeves,
—Have the sealing flat pad placed into the pump  body.
~—Install the detachable unit and screw the double head screw
pillars of the pump body and nuts  tightly.
-—Have the foot supporting screw pillars on the base screwed
tightly.
8.3.5 Final Assembling
—Connect the auxiliary pipeline and instruments.
—Have the coupler connected to the driver and correct it,
for details see Article 3.2,



