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1. Installation

1.1 Preparation for Shipment

All flanges and exposed finished metal parts are cleaned of foreign matter and treated with an
anticorrosion compound, such as grease, Vaseline, or heavy oil. For protection during shipment
and erection, all pipe flanges, pipe openings and nozzles are protected by wooden service
flanges or by screwed-in metal plugs, which prevent the entrance of dirt, dust, moisture or
foreign matter. All small piping is cleaned, and protective guards are installed, if necessary.
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1.2 Care of Equipment in the filed before use

The equipment should be inspected and checked against the shipping manifest immediately on
receipt of the shipment. Any damage or shortage should be reported to the transportation
company’s local agent.

If the equipment is received at the site before it can be used, it should be immediately stored in
a dry location. The protective flanges and finished should remain on the pumps. The bearings
and couplings must be carefully protected against sand, grit, or other foreign matter, and the
pump rotor should be turned over by hand at frequent intervals to prevent rusting or binding.
Sometimes a rotor will become slightly bound in storage. To free it, the thrust bearing should be
removed or dismantled. Moving the rotor a few times will free it at the wear rings or wherever it
has become bound at the internal clearances.

If a pump must be stored for an extended period of time, more thorough precautions are
required. The pump should be carefully dried internally with hot air or a vacuum-producing
device to avoid rusting of internal part. Once free of moisture, the pump should be filled with a
protective fluid such as light oil, kerosene, or antifreeze. All accessible parts, such as bearings,
couplings, should be dismantled, dried, and coated with Vaseline or acid free heavy oil, after
which they should be properly tagged, wrapped and boxed to avoid metal-to-metal contact, and
stored.

If rust preventative has been used on stored parts, they should be thoroughly cleaned before
final installation. Extreme care must be taken to assure that all traces of the protective coating
are removed and the bearings are re-lubricated.
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1.3 General Rules for Pump Location

Pumps installed indoors, in poorly lighted and cramped locations, or where dirt and moisture
accumulate, are improperly placed for dismantling and repair; they will be neglected and both
pump and driver may become damaged. Pumps should be placed in light, dry and clean
locations whenever possible.

If a motor driven unit will be operated in a damp, moist, or dusty location, the proper motor must
be selected. Pumps and drivers designed for out door installation are specially constructed to
withstand exposure to weather and usually are readily available for overhaul.

Sufficient room must always be provided for dismantling the pump; that is, enough headroom
must be allowed so that the upper half of the casing may be lifted free of the rotor. For large
pumps with heavy casings and rotors, travelling crane or facilities for attaching a hoist should be
provided over the pump location.

When pumping equipment must be used at levels where flooding is possible, an auxiliary wet-pit
pump must be provided for an insurance against damage to the main equipment.

Pumps should be located as close as possible to the source of liquid supply. When possible, it is
advisable to locate the unit below pumping level of the water, to facilitate priming. The
manufacturer’s recommendations for suction conditions should always be followed.

For most pumping units, more satisfactory service is obtained when rigid foundations are
provided.
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1.4 Foundations

The foundation should be sufficiently substantial to absorb any vibration and to forma
permanent, rigid support for the base plate. This is important in maintaining the alignment of a
direct connected unit. In building the foundation, the top of the foundation should be left
approximately one inch low to allow for grouting. Foundation bolts of the proper size should be
embedded in the concrete, located by template. A pipe sleeve about 2 1/2 diameters large than
the bolt should be used to allow movement for the final positioning of the bolts.
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1.5 Alignment

When the unit is received with the pump and driver mounted on a common baseplate, it should
be placed on the foundation and the coupling halves disconnected. The coupling should not be
reconnected until all alignment operations have been completed. A gap of about 3/4” to 1-1/2”
should be allowed between the baseplate and the foundation to allow for grouting. Adjust the
metal supports or wedges until the shafts of pump and driver are level. Check the coupling faces
as well as the suction and discharge flanges of the pump for horizontal or vertical position by
means of a sprit level. Correct the positions, if necessary, by spaced far enough apart such that
they cannot strike each other. Due allowance should be made for wear of the thrust bearings. A
minimum dimension for the separation of the coupling havles is usually specified by the coupling
manufacturer and reference should be made to their instruction sheet to ensure gap is correct.
Check for angular alignment by inserting a taper gauge or feelers between the coupling faces
and comparing the distance between the faces at four points spaced at 90 degree intervals
around the coupling. The unit will be in angular alignment when measurements show that
coupling faces are the same distance apart at all points.

Check for parallel alignment by placing a straight edge across both coupling rims at the top,
bottom and at both sides. The unit will be in parallel alignment when the straight edge rests
evenly on the rim at all positions. Allowance may be necessary for temperature changes and for
coupling halves that are not of the same outside diameter. Care must be taken to have the
straight edge parallel to the axes of the shafts.
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Angular and parallel misalignment are corrected by adjusting the shims under the pump or
driver, or relocating positioned units on the baseplate. After each change, it is necessary to
check the alignment of the coupling halves. Adjustment in one direction may disturb adjustment
already made in another direction. When alignment is correct, the foundation bolts should be
tightened evenly but not too firmly. The unit can then be grouted to the foundation. Foundation
bolts should not be fully tightened until the grout has hardened-usually about 48 hours after
pouring. After the grout has set and foundation bolts have been properly tightened, the unit
should be checked for parallel and angular alignment and, if necessary, corrective measures
taken. Alignment should be checked again after unit has been connected to the pipework.

Direction of rotation of the driver should be checked to make certain that it matches that of the
pump. Pump direction of rotation is indicated by a direction arrow on the pump casing. The
coupling halves can then be reconnected. Once the pump has been running for about ten hours,
the coupling halves should be given a final check for misalignment due to pipe strains or
changes in temperature. If the alignment is correct, both pump and driver should be doweled to
the baseplate.

Both suction and discharge pipes should be supported independently near the pump to ensure
that when flange bolts are tightened no strain will be transmitted to the pump casing. A check
valve and a gate valve should be installed in the discharge line. The check valve, placed
between the pump and the gate valve, is to protect the pump from excessive pressure and to
prevent water running back through the pump in case of failure of the driver. The gate valve is
used in priming, starting and when shutting down the pump. Except on axial flow and mixed flow
pumps, it is advisable to close the gate valve before stopping the pump. This is especially
important when the pump is operated against a high static head. If taper pipes are used to
increase the size of discharge piping, they should be placed between the check valve and
pump.

1.5 XIRIKIE :

PR FERAE R E KR LA RE N B Ny, RO I B g AERE A BRI A 0 0T, A
FE AT RS T AR SE R 77 v] 45 ATl o 7EIEA SRR N 314 B 1M, BT TR LA
Mo AR Jm R B R R B 2 R A 5 LA IA Bk o A AT AN R A I 1 DL A E L K
%2, HEALRBRAAR K-SR EA S, 0 ZE AR RN i SRRl o TRl sy ] 7] 22 BY
R IR B AR 38 A oy o HEDRIAR DL AUTUEE SO VPRI BRI B, BRI AR PR R IE A
TE Ak 194 Sy [F07 1) 1) B /)N PR B AR U W Ry B, R Y PSR S LU DR FLR] B IR o

A R Al i Y ) 48 N — A L R A A B XT r, E PRSI Y _E AT R 90 BE I DY r X
bt TBIBE o 5000 5 5 SRR B WK iy =1 i 1 ) 2 A ) — BU S RIT A O A BEXS v A

FE I T A S Y BRI A TR s JRARAN I, A B AT . HERE SRR BN
ZEBE B MBS B A2 P AT e el TR B R e R A (AR AR R Al 18 S 20 A1 [ L
BARE, ARVHFAE— RN ZE o MER BAREE RS FAT .

RS PAT AR A a] IR R B L N R R, B AN R A AR S B A B R . RRk
A — YRI5 N TS A R e S e AR — AT I B TR S R B 5 — N7 ) B e SE R
4



‘COOX\

P, o R e, R S K R R AR E AN BRI, SRR B e w] DAAESE R
WEVE/KYE, R 2K 78 AL 5 7 vl SR [ s AR A, —FBOREVE 48 /N R /K e T 2K
TR Ht g AR IR K R, N AR AT S AR, AL, R, ARERE
BEZE, NIRRT

HUMLIE RS 7 A AT 5 2R M ER, R I IR 307 1) (2R e MR B RTS bRl tok, 2R 5 R I 4% 12
Bk, T EENGKI) KRN, RFE KL 10 N R 1F R o A A . an otk
B, FRNTHUP LAY L BT B A SR

B KR TE S AR T AL BSOS, DLORIEVE 2 88 ke K 8 JE KR Fe iR AR SZ N Ty A
H 7K I A 7 2 25— A L [ R A e ), =[] g 7 2 R A 2R 5 T W ), P SRl S R 7K it iy Ik 77
111y HLBi7 1k LR 2K (B0 o A2 /KR IRTE S JE BRI R AT (R I e AR B F B T 1 o B e 55 TR AR A »
HEWAEIRIR AT SR IR, 4 2RAE R Sk N TARRNE — U E 2. iR A R KR i,
IR 2 A A 1 [ R S AR 2 1] VE AT KT

1.6 Piping

Satisfactory operation cannot be maintained when piping imposes forces and torques on the
pump. A pump can be seriously affected in this way and it is important, therefore, that the
alignment should be checked again after the pipes are finally fitted. Piping flanges must be
brought squarely together before the bolts are tightened. The suction and discharge piping and
all associated valves and similar equipment should be supported and anchored near the pump,
but independent of it, so that no strain is transmitted to the pump casing.
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1.6.1 Suction Piping

The major source of trouble in centrifugal pump installations, other than misalignment, is a faulty
suction line. The suction piping should be as short and as direct as possible. If a long suction
line is required, the pipe size should be increased to reduce friction losses. The suction piping
should be laid out with a continual rise towards the pump, without any high spots, to prevent the
formation of air pockets, which invariably cause troubles. Only eccentric reducers, installed
straight side up should be between the suction piping and the pump suction flange.

Elbows and other fittings next to the pump suction should be selected and arranged carefully, or
the flow into the impeller will be unfavourably disturbed. Long radius elbows are generally
preferred for suction lines, as they create less friction and provide a more uniform flow
distribution than standard elbows.

After installation, the suction piping should be blanked off and hydrostatically tested for air leaks
before the initial start-up.
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1.6.2 Discharge Piping

Generally, both a check valve and a gate valve are installed in the discharge line. The check
valve is placed between the pump and the gate valve and protects the pump against reverse
flow in the event of unexpected driver failure. The gate value is used when priming the pump or
when shutting it down for inspection repairs.
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1.7 Instrumentation

A number of instruments are essential to maintain a close check on the performance and
condition of the installed centrifugal pumps. A compound pressure gauge should be connected
to the suction of the pump and a pressure gauge connected to the discharge. Pressure taps are
provided in the suction and discharge branches for this purpose.

It is also advisable to provide a flow-metering device, as it is impractical to determine the
capacity delivered by the pump with any degree of accuracy without one.
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2 Priming

Centrifugal pumps should almost never be started until they are fully primed, that is, until they
have been filled with the liquid pumped and all the air has escaped.

These pumps are not self-priming and if a pump fails to generate its rated pressure in starting, it
must be stopped at once and re-primed.

Itis not good practice to run centrifugal pumps dry, unless they have been specially designed for
this condition. Their efficient running is dependent on fine running, clearances, which are
lubricated by the pumped liquids, and any attempt to run the pump dry or part full may result in
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trouble.

All that is required to prime pumps with a positive inlet head is to open air cocks at the top of the
pump casing and the inlet isolating valve, The liquid will then drive the air through the air cocks,
which must be closed when priming is complete, and before the pump is started. It may be
advisable to turn the rotating element of smaller by hand, so clearing air, which may be trapped
in the pockets formed by curved impeller vanes.

There are two methods of priming pumps drawing from an elevation lower than the suction

branch:

e By exhausting the air form the casing. To allow this method, the stuffing boxes must be
sufficiently air tight, or they should be liquid sealed from some external supply. Some form of
sight gauge is usually fitted to indicate when the casing is properly primed.

e If the suction pipe is fitted with a foot valve, the pump can be primed from some external
supply under pressure; the pressure imposed on the pump must not be greater than that for
which it is designed.
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2.1 Final Check before Start-up

After a centrifugal pump has been properly installed and all necessary precautions have been
taken in aligning with its driver, it is ready for service on its initial start. The following basic
checks should be completed before the pump is started.

e Bearings filled with the correct amount and type of grease.
e Pump driver alignment is within tolerance.

e Motor direction of rotation is correct.

e Coupling guard is in place and bolted down.
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e Pressure gauges mounted on both pump suction and discharge with correctly ranged
pressure gauges fitted. Pressure gauges should not be installed at the bends in the piping,
where their readings may be affected by the kinetic energy of the fluid.

e All blanks removed and the pump suction valve fully open.

e Pump discharge valve is fully closed.
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2.2 Starting and Stopping Procedures

The starting procedure is as follows:

e Prime the pump, opening the suction valve and closing the drains to prepare the pump for
operation.

e Start the motor.

e Open the discharge valve slowly.

e Observe the leakage from the stuffing boxes. If the packing is new, do not tighten up on the
gland immediately, but let the packing run in before reducing the leakage through the stuffing
boxes.

e Check the general mechanical operation of the pump.

The stopping procedure is as follows;

e Close the gate valve.

e Stop the driver.
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3 General Rules on Pump Operation
3.1 Running a pump dry:
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Only a centrifugal pump with excessive clearances between stationary and rotating parts could
run dry for an indefinite period of time. Most centrifugal pumps have close clearance leakage
joints and cannot run dry at all, or in some cases for longer than a few seconds, without being
seriously damaged.

The one exception to this rule is a particular design of automatic priming used with large, low
head pumps. The pumps is started dry when the vacuum pump is started and runs dry for not
more than two minutes, at which time the priming has been completed and the pump goes into
normal operation. To insure successful operation under these conditions, the clearances at the
wearing rings are made slightly larger than in the normal design.
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3.2 Throttling at the pump suction:

Throttling the suction of a centrifugal pump causes a reduction of the absolute pressure at the
inlet to the impeller. This can be made to result in a reduction of capacity by forcing the pump to
operate “in the break”, and reducing the delivered capacity by altering the shape of the
head-capacity curve. Such operation is harmful to the pump. Pump efficiency is reduced when
operated “in the dark”, but most important, erosion and premature destruction is caused by
cavitation induced when the suction is throttled.

Pump capacity can be reduced simply and safely by throttling the discharge. In this manner,
artificial friction losses are induced by throttling, and a new system-head curve is obtained,
which intersects the head-capacity curve at the desired flow.

Throttling at the suction is permissible only when the suction pressure exceeds the minimum
requirements by a large margin, such as the case of the second pump in series unit. The effect,
however, is not to reduce capacity by operation in the break, but rather by the reduction of the
total net head generated by the series unit. This causes the head-capacity characteristics and
the system-head curve to intersect at a lower rate of flow.
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3.3 Restarting motor-driven pumps stopped by power failure:

If a check valve protects a pump against reverse flow after a power failure, there is generally no
reason why the pump should not be restarted once current has been re-established. The type of
motor control used will determine whether or not the pump will start again automatically once
the power is restored. Starters are made with low-voltage protection, with low-voltage release,
or without either. Starter with low-voltage protection will de-energise under low-voltage
conditions, or following power failures, and the unit they control must be restarted manually.
Starters with low-voltage protection can only be used with momentary contact pilot devices and
cannot be used with maintained-contact pilot devices, such as float switches, unless auxiliary
relays are incorporated in the controls.

If the starter does not incorporate low-voltage protection, resumption of power will always cause
the unit to start again automatically. Because pumps operating on a suction lift may lose their
prime during the period when power is off, starter should be provided with low-load protection
for such installations. This does not apply, of cause, if the pumps are automatically primed, or if
some protection device is incorporated so that the pump cannot run unless it is primed.
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4 Maintenaace

4.1 Daily Observation

Pump installations that are constantly attended should be inspected hourly and daily. A card
record system is unnecessary for these inspections, but the operator should immediately report
any irregularity in pump operation. A change in the sound of a running pump should be
investigated immediately. Bearing temperatures should be observed hourly. An abrupt change
in bearing temperature is much more indication of trouble than a constant high temperature.

Stuffing box operation should also be observed hourly. The stuffing box leakage should be

checked to see whether it is sufficient to provide cooling and lubrication of the packing but not
excessive and wasteful.
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The pressure gauges and flow indicator, if these are installed, should also be checked hourly for
proper operation. Recording instruments, if available, should be checked daily to ensure that the
capacity output, pressure, or power consumption do not indicate that something needs
attention.
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4.2 Semi-annual Inspection
The stuffing box gland should be checked semi-annually for free movement. The gland bolts
and nuts should be cleaned and oiled and inspected to see if the packing needs replacement.

The pump and driver alignment should be checked and corrected if necessary. Bearings should
be checked to see if the correct amount of grease is provided and it is still of suitable
consistency.
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4.3 Annual Inspection

Centrifugal pumps should be very thoroughly inspected once a year. In addition to the
semi-annual maintenance procedure, the bearings should be removed, cleaned and examined
for flaws. The bearing housing should be carefully cleaned. Bearing should be examined for
scratched and wear after cleaning. Immediately after inspection, bearings should be coated with
oil or grease to prevent dirt or moisture from getting into them.

The packing should be removed and the shaft sleeves should be examined for wear. The
coupling halves should be disconnected and alignment checked. Drains, sealing water piping,
and other piping should be checked and flushed.

The pump stuffing boxes should be repacked and the coupling reconnected.

If instrument and metering devises are available, these should be recalibrated and a test made
to determine whether proper performance is obtained. If internal repairs are made, the pump

11
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should again be tested after completion of the repairs.

43 BFEE :

B ORI FANRA A — IR, BRPERA ARSI, B RR N RE I S I ERE . R
AT ARG, FlRIE TS ROZ I E IR S Kt se e fa, NAZRIZERR IR Ll e s,
PABH KA AT SR o

BURL N SRRk, MU B BRSO, SRIF TP B, de o i . oK
FLo BB HKE M EKE Y N e

IR FR IR oA N SR AT R, EOB R I 1Y

WA M EACEAR W HFT A AE 196 DUR 21X s AR 2 I HRAS 1 IR ThRe. WARHAT 7
PLEs N SIS, ABRE S i e A BB AT 1

4.4 Complete Overhaul

General rules cannot easily be made to determine the proper frequency and regularity of
complete overhauls of centrifugal pumps. The type of service for which the pump is intended,
the general construction of the pump, the liquid handled, the materials used, the average
operating of the pump, and the evaluation of overhaul costs against possible power savings
from renewed clearances, all enter into the decision on the frequency of complete overhauls.
Some pumps on severe service may need a complete overhaul monthly, whereas other
applications only require overhaul every two to four years or even less frequently.

4.4 2MEEE ( KEE ):

X AR AT A TR B ) 8 A ) 5 MRV ARMER 2, ACRIUADE . BRMIE . RS, (A
Bl B85, DURTEHEET A e E S RS EE 2 I LU (B A5 55, #0825 Rk v KA Ja A 1) R
BN AFEMEH KRR LT e fg H R 22— iR d, SR, A A 4 TR 2 0 A
A B A 5 P A 3] DY A B BRI TE) — 7

4.4.1 Complete Dismantling of a Centrifugal Pump

Most pump designers and specialists consider that a centrifugal pump need not be opened for

inspection unless either factual or circumstantial evidence indicates that overhaul is necessary.

Centrifugal pumps should be dismantled with great care. The suction and discharge valves

should be closed and the pump casing drained. These pumps can be dismantled without

disturbing the suction and discharge piping. The following procedure should be followed for
dismantling of the pumps:

e Remove the coupling bolts and nuts and tube fittings from upper case.

e Unscrew and remove glands. These are split across the centerline and the relationship of
each half to the other is maintained with pegs or set screws. After splitting the glands the two
halves can be taken away completely.

e Remove the top clamp of the bearing bracket assembly.

e Unscrew and remove all the splitting flange bolts and remove the two parallel dowel pins.

e Upper half casing then can be lifted away straight up to prevent damage to internal parts.

e Pull out the rotating assembly fitted with impeller, bearing housing and to be carried to a safe
working place. This assembly should be removed vertically to prevent damage to the

12
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impellers, wear rings and other parts.

e Release coupling pins and bushes from half coupling.

e Unscrew and remove the bearing housing covers from both ends.

e Remove the bearing housing from the rotating assembly.

e Remove the shaft lock nut and washer and pull out bearings.

e Remove the water throwers.

e Remove the casing wear rings.

e Gland packing can be removed from the sleeve together with the logging rings.

e Unscrew the shaft sleeves from the shaft and care should be taken that the sleeves are
threaded in different hands-one is of R.H. and the other of L.H. marked on it.

e Now impeller is free to be removed. The impeller is press fit on the shaft and drawing tackle is
recommended. During dismantling, the various parts removed must be marked to insure
proper reassemble.

4.4.1 BRI EMHE

RZBUKFEBIIAIL FZATHN AN E AR GAT KGR AT A, BRAR IS AR AR 1) T S BAE

Ik,

LRMBELTREI M. et KSR N AR S . ASP ICRIEE T LA 4 61
o KA AT, SRAEACRRLEL L T B 17

o ¥ NIRRT LRVIRAE . BB ROKIR B EWVE T B

o PR NIERNER EAIRLZIFIT St BRI AP B S R B O I A 1 B 22 [ e
PSR EALE, 3 FIROR A AR ] g 5T

o Jr T PR R R A

o IFRRIFIR N e RiE 2 BRI R A AT AT RO T

o JNJERT LA H ke EARAR, B b4 AR A

o N SHHiE R MEE T R AR, THE R 2T . XN T 2 ELF
A, PG e DRI EAR R E .

o IR NIBcH T BRI T AR .

o NIRRT IR N i kK AR b )

o WNFET BB P AR

o JF N EMBUE AR EEA IR IR TR

o I F/KELIR.

o ¥ FARIAMI.

o ATULMRHHE EIF R HORLE RS A,

o ITIARHRE, JHERWNLIMRLSOT AR ———04ahE, —WkhE Aig.

o ZMtOyik, JiRIPRRIES, T AR AR A B, B DU R TR SRR R,
B BRI MR DL IE R

4.4.2 Rotating Element Reassemble

The dismantling procedure should be carried out in reversed sequence for reassemble of the
pump. The following care should be taken before reassemble:

e Clean the bearing housings and pump casing properly.

e Replace stuffing box packing.
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e Clean the bearings and fill them with the correct amount and type of grease. In case of large
axial and radial clearance, replace the bearings.

Inspect the casing wear ring and impeller neck diameter. If the diametric clearance exceeds 1

mm, replace the wear rings or both.

e All gaskets should be replaced.

e Inspect the shaft sleeves. If there is any major weatr, replace them.

e Impellers must be remounted on the pump shaft so that will rotate in the proper direction,
always away from the curvature of their vanes.

e The assembled rotating element should be placed in the lower half of the casing and the total
lateral clearance checked. When the thrust bearing is assembled and the shaft is in its proper
position, this total clearance should be suitably divided and the impellers centrally located in
the casing.

e To avoid shaft distortion, all abutting joints must be square with the shaft axis and with each
other, and the impeller and sleeves must not be tightened with excessive force. This will
cause crushing of metal at these joints, exerting severe moments on the shaft. The shaft may
become bowed under the influence of these moments and develop a marked vibration, in
addition to the possibility of rubbing and binding at the internal running joints.

e |f possible after assembly, the rotating assembly should be supported in its bearings or on
center to check for concentricity and any eccentricity corrected.

4.4.3 Pump Reassemble

Great care must be exercised in replacing the upper half of the casing and tightening up the
casing bolts. The casing bolts must be tightened precisely according to the order of tightening
as indicated in numbers as shown in figure----After all the bolts have been tightened once, they
should be tightened again to ensure the tightness of the casing joint. They must be tightened
once more when the pump has been brought up to operating temperature.

4.4.3 IKGRRYEMAER :

fEG FaR R RE AR AR I RS A /NGy, FEARIEAR I SR ] 4 AT R R . e 4
EIRRE NP R S, NORIERRSE SR, N ORI R . /K IIE BB AT TR N I8 B
PR — R A

4.5 Spare and Repair Parts

The minimum stock of spare parts for any centrifugal pump should include a set of wear tings, a
set of shaft sleeves and a set of bearings. It is often advisable to carry a complete spare rotating
assembly for installation in the pump when examination shows that the pump rotating assembly
has become excessively worn, or if it becomes accidentally damaged. Sufficient stock of spare
gland packing for the stuffing boxes and split flange gasket should always be in stock., or
ordering spare parts please provide the pump model and pump serial number as stamped on
the nameplate.

4.5 SEmliett

M — G EOREAZMFEDNOFTE BN, —BEMEN—BEHK, — BRI RKEN—
BERTERG DL AN e 5 ™ BB 0 B SR S T S ORI B . SRR BT A SRR B
i g7, T HAEGE RIRAAIA R L. M2 BRI E . T RHE IR B EAx
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KRS Ry 51

4.6 Pump Packing

4.6.1 Stuffing Box Packing:

Stuffing box packing troubles are one of the commonest causes of centrifugal pump failure. The

conditions that contribute to stuffing box difficulties are:

a) Shaft running off center because of excessive wear in the bearings, a bent shaft, or
misalignment. This condition can be readily checked — first by disconnecting the coupling
and rechecking the alignment, and secondly by mounting an indicator on the pump casing in
the vicinity of the stuffing box to determine whether the shaft revolves concentrically.

b) Shaft or shaft sleeves worn and scored at the packing. A routine examination of these parts
will reveal whether they must be renewed or repaired.

¢) Shaft vibration due to unbalance in the rotor, cavitation, operation at extremely light flows or
beyond the recommended maximum capacity, or instability in parallel operation.

d) Plugging of the water seal connection or improper location of the seal so that no sealing
liquid can enter the stuffing box. The presence of dirt or grit in the sealing liquid will similarly
cause stuffing box difficulties by scoring the shaft or shaft sleeves.

e) Excessive tightening of the gland with resulting absence of the leakage that lubricates the
packing. Hourly and daily observation of the pump operation, together with the knowledge
that some leakage is necessary for proper stuffing box operation, will prevent troubles from
this cause.

f) Failure to provide suitable cooling through water-cooled stuffing boxes if the pump is so
fitted.

g) Excessive clearance between the bottom of the stuffing box and the shaft or shaft sleeve,
which causes the packing to be gradually pushed into the pump interior. This condition can
arise when the shaft or shaft sleeves are repaired by grinding them down excessively
instead of replacing them or building them up to original dimensions.

h) Packing not properly selected for pressure, temperature, or rubbing speed conditions.

i) Packing not properly inserted into the stuffing box because the individual rings are too short
and the gap between ring ends is excessive, or because the ring joints are not staggered.

4.6 IKFIEH -

4.6.1 IEEIERARYIRE

TEURHBRRE A2 51 S B O SR MR ) a5 LR R 2 —, JEORL bR T SR [ R INAE

a) R TR B h A b S RS ANE Tl BB o SRR AT LA By ik ok —4T
TR A b, A AR SRR IURL R A B B A% EACGRAS A AR B B2 15 [F) o

b) 4B AR B A 0T, X e S A R 1 B R W 75 R S L B

c) KIEHIFRBN W REA T3 A PAT . AR ER/DNEGE R, BUKRMKFI2 A e 5 R .

d) ZKEHEAE I 2R UK e i AN 5K A RERE AR, 28 R A S IR B b AL [ R 4>
51 IR} R RIS B

e) L R aE LLHBRICRLK B 18 . BRI R B K RIS FARIL, SR 0R R 7E /K IR
TR LB PR IE RIS, ZERT bR AR X P )

f) TEORLRR R/ R 8 ¥ JN K I BURE R, 0 SRR SR At B 1

) HEURL BRI 5 Bl a2 A A R B K 2 S BURRHZ B 5T N KRN B XA E DL AE L 1
A BRI R R R 2, AR B R e TR R B EA R
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h) B G ARy iR s Pk P 2% IR I O R

) FARARBE IEARIENSEORL R, IR R T AR R FAR A BRI, Bl 5 el TR AT A I B o

4.6.2 Installing Soft Packing:

a) Loosen and remove the gland from the stuffing box.

b) Using a packing puller, begin to remove the old packing rings.

¢) Remove the split lantern ring and then continue removing packing with the puller.

d) After the packing has been removed, check the sleeve for scoring and nicks. If the shaft
sleeve or shaft cannot be cleaned up, it must be replaced. For the size of packing please
refer to the pump data sheets.

e) Wrap the packing tightly around a mandrel, which should be the dame size as the pump
shaft or sleeve. The number of coils should be sufficient to fill the stuffing box. Cut the
packing along one side to form individual rings.

f) Assemble the split packing rings on the pump. Each ring should be seated individually, with
the split ends staggered 90° and the gland tightened to seat and fully compress the ring. Be
sure the lantern ring is reinstalled correctly at the flush connection. Then back off the gland
and retighten only finger-tight.

g) Allow excess leakage during break-in to avoid the possibility of rapid expansion of the
packing, which could score the shaft sleeves or shaft so that leakage could not be
controlled.

h) Leakage should be generous upon start-up. If the packing begins to overheat at start-up,
stop the pump and loosen the packing until leakage is obtained. Restart only if the packing
is leaking.

4.6.2 SIEEIAYRE -

a) MIELR ERATF IR T R o o

b) 1 RS T H AR T IHEURLIA

c) ¥+ TR 73 R AL 4k AR Hi gk

d) R G, RaEMELTHERSRIR, R EAREE N . SRR
I BIWIETE I CE

e) 1E IR 5R MBI EFAR R 04l L8 SR, SEORL Y 58 8] B8 A R0 2 W JEOR] BRI . T —
V)R DG IR B — NS SR A

f) 5 EABLVIFRISRIA, S ORI N BBl —— Ty, VIIAARSES 90°, SRJE ERHE oK 75 11
BIAR SR . ORI EAFEM P E A 22202, Ja el a5, ARG ARETONIERLIE, 15 5 o
5 3E0R} B S A —Fi5 ) 1A

0) RVFEKFERAEN A BRI MR, X e AT DUEE SR PRI, I I Dol 5k il LA S
TokAE ] o

h) BRI — 2 ZHEUR, W RAER A SN TR ISR 3, 5 IR TR0k B 22 L I it
W, RAESURA M 5 50 T 77 T SR e 5l K2R
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4.6.3 Packing Troubles, Causes and Cures: B ERESERDE:

Trouble &fE Cause [RE Cure FERIME
No liquid delivered by pump | Lack of prime(packing loose | Tighten or replace packing and
IKIEATE K or defective, allowing air to | prime pump.
leak into suction) J B Bl SRR = A K
KA (R AL B4
TARHENRA )
Not enough liquid delivered | Air leaking into the stuffing | Check for leakage through
by pump box stuffing box while operating — if
KR EA L TR R IR AT no leakage after reasonable

gland adjustment, new
packing may be needed.

IBAT I Ao A AEURL R TR 1% 0L
5 PR R ARORL s o 5 ATV i
I, R EHET IR

Or Lantern ring may be
clogged or displaced and may
need centering in line with
sealing liquid connection.

ST R IEFE AL AL, 72 S %
IKE RS L BN TE.

Or Sealing liquid line may be
clogged.

R K ZE

Or Shatft or shaft sleeve below
packing may be badly scored,
allowing air to be sucked into

pump.
SRR 0 b 0 e 7 B R 45
AR
Replace packing and check
Defective packing smoothness of shaft sleeve.
HRHR AL BRI}, A 7 A e R T
LI o
Not enough pump pressure | Defective packing As for proceeding.
FIE A SURHBR I b
Pump works for while and | Air leaks into stuffing box As for proceeding.
quits TRIRAEER R il
R IKA L1
Pump takes too much Packing too tight Release gland pressure and
power B RS RKE retighten reasonably. Keep
RNz 7] leakage flowing — if none,

check packing, sleeve, or
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FATFBURHE 25 0 & B b F 3T I
B RIFINCIRES . R BOA
e, RrEIRCRE AR

Pump leaks excessively at
stuffing
" H K

Defective packing
FORHRIR

Replace worn packing.
Replace packing damaged by
lack of lubrication.

BE A B A SEORE, B 8 R ki)
T TR HIERL .

Stuffing box overheats
TER} R L A

Wrong type of packing
FORREANKT

Shaft or shaft sleeve scored

Al S £ A £

Packing too tight
HRERE

Packing not lubricated
HRRIE T

Wrong grade of packing
R AN IE T

Insufficient cooling water to
jackets
RHKEA L

Stuffing box improperly
packed
BURPRSH AN IR

Replace packing not properly
installed or run in. Replace
improper packing with correct
grade for liquid being handled.
B A E G IR, % AR
A0 5T R SR B Oy T S R
Put in lathe and machine-true
and smooth or replace.

FAZEPR K e T HAS B BB 3
Release gland pressure.

B/ NFURE o )

Release gland pressure and
replace all packing if any burnt
or damaged.

I R SFORGE 4 B AR IR, FATFIERL
w e

Check with pump or packing
manufacturer for correct
grade.

) i) 7K S mEUR )3 7 IE AR )

sis

Check for open supply line
valves or clogged line.

KA LI TR BRI, B
ez,

Repack
e NIER
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Packing wears too fast Shaft or shaft sleeve worn | Remachine or replace
TEOREEE 45 R TR or scored PN T8 5 e

ol o 2 P A R 0

Insufficient or no lubrication | Repack, making sure packing

T A 2 B A T loose enough to allow some
leakage
HPTHORL, ATEORA B I IS
Packing packed improperly | Repack properly, making sure
R EA G IE all old packing removed and
box clean.

I EEHT R AN IRL, Hfs T
CUEBSRE, BRIkl B

Wrong grade of packing Check with pump or packing
HRR 5 A IR manufacturer.
R AT A, ] ) 3 7 980 17 LE T )
HRFHE
Pulsating pressure on
external seal liquid line Remove cause of pulsation
AN A HIE LB B FEER P8 IR

4.6.4 Leakage to Prevent Burning and Sleeve Scoring:

B LE BRSNS R FR e PRI REE:

Pressure,lb/in2(kPa) Leakage, drops/min (cc/min)

JE 7, 85/ 95~F* (kPa) MIEE G/ (ZT/ 535
0-60(0-400) 60 4
61-100(401-700) 190
101-250(701-1700) 470

4.7 Mechanical Seals
Pumps handling hazardous or expensive liquids, or liquids where the necessary leakage from a
packed gland is unacceptable, are often furnished with mechanical seals.

Mechanical seals are made in a wide variety of designs to suit particular applications, the
manufacturers’ instructions for fitting or replacing the specific seal type used must, therefore, be
followed exactly. A mechanical seal is a precision device and must be treated accordingly.

When the pump is equipped with mechanical seal. no attention or adjustment to the seal is

normally required. Except for possible slight initial leakage, the seal should operate with
negligible attention.
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4.7 tAgEEEs

IRAT FERAR. BEAR, SRRV SRS, B A ATE EHUREE.

UBRSS T 2 R0 SRl S s RO IR, A ™ T 3 T 50 LB £ 28 7
B, BUB R AR, AU 2,

HUKFEFCA HUBCE B, IEF SO0 N AT Z4E S s B R . R 1A AT e 2 H IR Sl
KN, IBAT PR B AL B

5 General Maintenance — Wear Rings

Wearing rings are fitted in the casing and, if specified, also on the impeller. These wearing rings
provide a close running clearance to maximize efficiency and they depend on the pumped liquid
for lubrication. With time they will wear, clearances will increase and a greater percentage of the
pumped liquid will re-circulate to pump suction. The rate if wear depends on the characters of
the liquid pumped. Nominal clearances for various sizes of wear rings are shown below:

5 BHgER——O%

FIABEICAE TR A b, SRR T, WArRerem4e bo X8 ARt TR0 E R, DALRES 5
EEAT AR, T EAREER NBAARIETE . BEE N TR R, AT, [BRSR, R EEEK
FRRAAR U 2 T e " ATTRR) B A 2R BT i B AR o S IR ROST B 1 B W 852 s e
7N

Nominal Wear Ring Nominal Diametrical
Internal Diameter (mm) Clearance (mm)
PRAE IR CAAE (mm) % SCAZ A AV (mm)

50 0.26

100 0.42

150 0.46

200 0.52

250 0.56

300 0.60

350 0.66

400 0.70

450 0.75

500 0.85

Note: Above clearances are for wear ring/impeller combinations of dissimilar metals.

XS ¢ DL IRIBRAE A4 DA R AN TR < 1R A TS A5 18] B2

6 Recommended Lubricants & SERBASEER :
Greases iliBIE®HEER

Manufacturer &R Grease type jH# JE 5

1. Atlantic Refining Co. K P8I A 7 Atlantic Lubricant 54 K7 54 5

2. Cities Service Oil Co. ¥ k55 A1 A 7] | Trojan Grease H-2 g il H-2

3. Continental Oil Co. KA A A Conoco Super Lube K[t 4 48 2% 11 77

20



‘COOX\

4. Gulf Oil Corp. AT F]

Gulf Supreme Grease No.2
W R IOEE R 2 5

5. Mobile Oil Co, ZFEFAfiH A

Moblilux Grease No.2 £ FZiEHE 5 2 5

6. Pennzoil Co. (&A1 A A

Pennzoil 705 HDW 3} & 705 HDW

7. Phillips Petroleum Co.
FERH A A 7]

Philube Muti-Purpose L-2
FERH 2 ThRefg L-2 7Y

8. Quaker State Oil Refining orp.
SEA% it 22 7

Quaker State Multi-Purpose Lubricant

BUks % g 77

9. Shell Qil Co. Inc.

Shell Alvania Grease 2

TR A F e Alvania JEIEHE 2 5
10. Sinclair Refining Co. Litholine MP Grease
0 R IRK R 2 Litholine MP JiE¥g /g

11. Standard Oil Co. of California
InFIAE e AR HEA I 2 ]

Chevron Industrial Grease Med.
V I TV A

12. Sun Qil Co. Sun 72 XMP Grease or Prestige 42
N ERER: P OXBA 72 XMP ETERERECEE 42 5
13. Texaco, Inc. Texaco Novatex Grease No.2
i A ] i1 7 Novatex ¥R 2 5

NOTE: Do not mix greases while the pump is in operation. Should it be necessary to change
make of grease used, bearings and housings should be cleaned with kerosene and completely

re-packed with new grease.

AR AR InEE W AR, iR IR . W i, S P ARG e AR A

AR, AR T S e .

iHigimiERER

Manufacturer #ii& &

Oil Type Ji#HE A5

1. American Qil Co.

American Industrial Oil No. 15

EEA M AT L 15 5 Tl
2. Atlantic Refining Co. Atlantic Hytherm Qil-C
KPR 7] KPP #al - C Y
3. Cities Service Qil Co. Pacemaker Oil No. 1
31T R 55 A A ) PrEsiEiEm 15
4. Continental Oil Co. Conoco Dectol 15 R&O
NG EER AL KFEF AT Dectol 15 R &0 %Y
5. Gulf Oil Corporation Gulf Harmony 44
WS A 7] W R 445

6. Mobile Oil Co. EFZfMAH

Mobil DTE Oil Light  3%% DTE %[ 7

7.Pennzoil Co. (&AM AF

Pennbell SFI8 -1 SFI 8

8. Phillips Petroleum Co.
FERIH A 2 7]

Magnus Oil, Grade Light
Lk Y S 2 T

9. Quaker State Oil Refining Corp.

SR PRI 2 7

Quaker State Motor Oil SAE 10W
A% R BNHLIM SAE 10W

10. Richfield Oil Corporation

Eagle Oil R&O, No.10
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LB R R A ) J& iR R & 0, 10 %
11. Shell Oil Co.,Inc 5 A7 2 7] Shell Tellus Oil Greade 27
T RPN TN 27 5
12. Texaco, Inc. f#-+: 7 A ] Texaco Regal Oil A (R&O)
M 7 JETEM A (R&O)

7 Pump ASP

Pump ASP is one high efficiency kind of centrifugal Pumps. There is much good character on it:

a) High efficiencies and good NPSH is depend on through optimized flow spaces. There is no
any thrust force from discharge pressure.

b) Low NPSH requirement reduces risk of cavitation damage in low suction head conditions.

c) High operational reliability thanks to load-independent pre-setting of the bearing & rotor unit.
Bearing service life>100,000 hours in all operating ranges.

d) In-line suction & discharge branches simplify pipework layout.

e) Easy servicing due to solid casing split flange with only a few bolts. And do not need move
suction or discharge pipe.

f)  All models fitted with standard, easy to obtain seals & bearings.

g) All wear parts may be dismantled along with the rotor(only the casing remains in the pipe).

h) Low wear reduces the life cycle costs.

i) Stuffing box easily converted for use with packed glands or mechanical seals.

7. ASP IKER

ASP BUKER —FhmBouKIR. ERA 2 A

a) = RN R AP AP RN Sk o IXIRTA0 R KRB TE, 110 HA S AR TR Y ) e 51 /2
HOEICIE A

b) RN R SR (NPSH) > 1A A B AT R, 8 S PR AR Sk 2611 T B B 51 1Y
Ci287

c) MBI E M. X — RAR R TRl R 7 SR T R R R R N . IER B G LT
A Ak F] 10 Ji/NEF DL E

d) Fik, KO BAER % & EAHTEERR.

e) 4T, RFFITIFDEER b NRARE Z RSt ol 48 1 22 5 2% shik . th 1A

f) BT EAT ARG S . IR 5 T A S AR RO 2

0) I BT DO 7 EIR R, RIE NIRRT E (A,

h) BRI EEE FT LLR/INZ AT 9

i) JEOR} B 6 008 07 (5 M 7 A P A AR 2 i i T AL e e A
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7.1 The construction of the pump ASP is showed as below:

ASP FRFKIRIT I PR -

PARTNO. DESCRIPTION  PARTNO. DESCRIPTION PART NO. DESCRIPTION
5 % 5 EA 5 EA
1 bearing housing 9 Gland oA seal plate
o 7 R B HIESN 17N
3 Casing 4 Impeller 5 casing wear ring
IKFE TR -4 FI3
5 lantern ring 7 impeller key 5 coupling key
A HIKH - BBt 5
gland packing mechanical seal Shaft
9 9A . 10
R B 3 £
1 thrust collar 12 bearing end cover inner 14 shaft sleeve
LHVCE RN K 7 LHiE=S
. deep grove ball
14A impeller nut 15 water thrower 16 bearing
TR AK VR
17 look nut 18 locking washer 19 bearing end cover
B R B 1EIR # L ORE S
seal piping
O
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7.2 Standard Construction KRIFELE:
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STANDARD FITTED DIN ASTM
PART NO. DIN STANDARD MATERIAL
-5 . P U'ip PR NUMBER STANPARD
PRt R AR BREML PritE
1 Castiron %54k GG20 0. 602 A48 class 25
2 Bronze A G-CuSn5ZnPb 2.1096. 01 B584 C83600
2A Castiron #5%k GG25 0. 6025 A48 class 35
3 Castiron #5%k GG25 0. 6025 A48 class 35
4 Bronze A G-CuSn5ZnPb 2.1096. 01 B584 C83600
5 Bronze i G-CuPb15Sn 2.1096. 01 B584 C93700
6 Bronze G-CuSn5ZnPb | 2.182.01 B584 C83600
7 Stainless steel AE54% X10Cr13 2.1096. 01 A182 Tyoe 410
8 Stainless steel AE54% X10Cr13 2.1096. 01 A182 Type 410
9 Graphite impregnated
SR R AR
9A John crane or equivalent
John crane BAH 24 i i
10 Stainless steel N5 X10Cr13 2.1096. 01 A182 Type 410
11 MS (R
12 Castiron %4k GG20 0. 602 A48 class 25
14 Bronze il G-CuSni0 2.1050. 01 B30 C90700
14A Bronze 4 G-CusSnl10 2.1050. 01 B30 C90700
15 Neoprene 5 T K
16 SKF
17 SKF
18 SKF
19 Castiron %54k GG20 0. 602 A48 class 25
20 Copper 4%
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Optional Construction RJikZEa2%d:

SPECIAL DIN MATERIAL ASTM
PAT NO. DIN STANDARD
o MATERIAL o NUMBER STANDARD
fhs FTRRER i FHES ik
Ductile iron GG50 0.705 A53660-45-12
GRS
Cast steel GS-C25 10.619 A216 WCB
3 s
Stainless steel G-X6CrMo165 1.4008 743 Gr CF-8M
AN
Ni resist GCI-NiCuCr1562 | 0.6655 A436 Type 1
RN
Cast iron GG20 602 A48 class 35
ek
4 Zinc free bronze G-CuSnl10 2.1050.01 B427 C90700
T
Stainless steel G-X6CrMo165 1.4008 A743 Gr CF-8M
AN G-X12Cr14 0.6655 AT743 Gr CA15
HT Steel 42CrMo4 1.7225 A322 Cr4140
5 e RN
Stainless steel X5CrNiM01810 1.4404 A276 Type 316
AN X5CrNi189 1.4301 A276 Type 304

7.3 The design of the pump ASP
e Axially split case centrifugal pumps

e Single and Two stage models

e Mechanical seal mounted directly on shaft (Packed gland with sleeve available as option)
e 25 model standard range designed round 4 shaft groups
e Larger custom engineered models available on request

e 2 pole operation possible on some models
7.3 ASP KFigIHS= :
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7.4 The overall view is showed as below IKERIMEMITERS::

7.5 Pump Installation

e Connecting-in And Setting Level

The pump and motor shafts MUST be perfectly aligned to ensure a long trouble —free life for the

bearings and coupling.

The shafts are aligned before dispatch but the settings may be disturbed during transport.

Furthermore, the base is flexible to a certain extent and will distort slightly if it is bolted to a

foundation that it is not flat.

The result misalignment would cause:

— rapid wear to the coupling parts

— overheating and rapid wear to the pump and motor bearings

— vibration.

To avoid these problems, it is important to install the machine correctly, according to the

following procedure.

First, attentively examine the machine to see that the components have not moved on the base

during transport, and that the shaft ends are not out of line.

a) The length and width of the foundation block should be approx. 15 to 20cm larger than the
outer dimensions of the pump baseplate. The foundation must be rigid, level and flat. The
holes must have a chamfer cut in the edge, emerging beyond the edge of the baseplate, for
pouring in the grout.

b) Put the machine on the foundation with the anchor bolts while placing steel shims under the
baseplate. Shims must be at least10mm thick and placed close to the bolts, on either side,
and in the middle of the baseplate. Ensure that the shims are in intimate contact with the
foundation by smoothing out the seating area carefully.

Do not grout in the holding down bolts until all the pipework to the pump has been permanently

assembled.

7.6 ASP KREEE
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e Pipework assemble
The pipework must never apply any strain to the pump flanges, since it might lead to internal
and external deformations on the pump and misalignment of the pump-motor shafts.

The Pump Must Never Bear the Weight of the Pipework

To avoid air pockets and resulting risk of running dry, the suction pipe must be in clined up
wards until it meets the pump. If the suction pipe bore is larger than the pump inlet diameter, the
reduction connection must have its top line horizontal.

e Pump-motor alignment
Check the alignment at three or four points.
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