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FOREWORDF: =

These units are vertical process pumps of the overhung bearing bracket configuration and identified by
Ruhrpumpen as SPI. X ¥6d: & Rl A B FHEMA SR T ER, BREATHRLZA SPI.

It is recommended that the services of a Ruhrpumpen installation technician be employed for the installation
and initial starting of the pump. Such service will help to ensure the user that the equipment is properly installed,
and will provide an excellent opportunity for the plant operator to receive useful tips and guidelines relative to
the unit. The tools and/or equipment referenced in this manual are not supplied by Ruhrpumpen unless
specifically ordered. This pump design can be serviced with standard maintenance tools.
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Instructions in this manual are written for trained, experienced technicians who are familiar with the basic
principles and tools involved in the installation, care and service of a pump and who, as part of their trade
education have acquired the ability to interpret and follow the detailed specifications required for such
installation, care, and service. Successful operation of the unit is dependent on careful study of the manual and
a well-planned maintenance program.
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A complete reading of this manual by personnel in contact with the pump is essential to safety. Incorrect
installation, operation or maintenance can result in personal injury or death to personnel and damage to the
pump and plant.
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IMPORTANT: For any component/accessory that has not been manufactured by Ruhrpumpen and is part of the
pump’s equipment, a complete reading of said component/accessory manufacturer’s manual must be carried
out for further information on proper maintenance procedures and relevant safety warnings.

HERTL T AR ARG IR A w3 1R B AL R/ 250 BT LA/ R 1 e i T R 4T 52
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Correct and orderly installation/assembly is necessary for trouble-free operation of the unit. Ruhrpumpen does
not assume any liability for damage resulting from inadequate installation/assembly. The chosen location for
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installation must offer enough space for maintenance activities. Ruhrpumpen recommends consulting also API
Recommended Practice 686 to ensure proper installation in your facility.

NIRRT MIFIEAT, FEIEWA TR/ A . SRR T 25 A 2 il i 4 A A 7R 84T
M5, P 2R B A AU AT HE S VR LI SR I AL 06 (1 25 1)

Before performing any service function be certain that the unit is separate from its power source or that the
power source is locked out to prevent any form of energy from entering the equipment.

FEPAT IR ST THREZ AT, EH R B SR B, 808 IEEBUE LA bR (77 U R S A i
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Contact with hot surfaces of the pump can cause severe burns. Care must be taken where such surfaces are
exposed. Care must also be taken to prevent ignition of flammable fluids or other material.

HRMAR LA B Epel). — & 2N OIX R T A IMIRE . 2N G B 1E 5 R B AR
FHREE Ko

Information in this manual is believed to be reliable, but it is not guaranteed by Ruhrpumpen as to its
completeness or accuracy.
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© 2016 Ruhrpumpen

All Rights Reserved.
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SECTION ONE - PRODUCT DESCRIPTION
B3 i Ui

These operating instructions contain important information about the installation, operation and service of the
unit. It is therefore imperative that the installing engineer and the responsible specialist/operating personnel
read and understand these operating instructions before installation and commencement of operation.

IXELRRAE U RS RN 20, RAEM4EBREEEE . H, ERNIT R 200, 23T
RENTAN G BT T N O3 JHR AR N G 200158 15 O PR X B 5 B

This manual must always be available in the operational area of the machine/plant.
AT WL IR Z TRAE R a5 /B R AR DX A T

IMPORTANT: For any component/accessory that has not been manufactured by Ruhrpumpen and is part of the
pump’s equipment, a complete reading of said component/accessory manufacturer’s manual must be carried
out for further information on proper maintenance procedures and relevant safety warnings.

HECRT: AR RARE R R GG, VR B AL/, AR/ MR RE T aa SGE R, AR
HLAE D IRAMI R 2B .

Correct and orderly installation/assembly is necessary for trouble-free operation of the unit. Ruhrpumpen does
not assume any liability for damage resulting from inadequate installation/assembly. The chosen location for
installation must offer enough space for maintenance activities. Ruhrpumpen recommends consulting also API
Recommended Practice 686 to ensure proper installation in your facility.

N T AR TMBEIZAT, 5 EWAA PR 2R/ A3 . B RGN T i 22 e /A A 23 U AR AR AN AR BT A
AT PRI 2 B G YEP TG SR AR W 1A ] . BRI A RS AP HEFF R FLAE 686,
AR DRAE ST P IR B 200

Please contact a Ruhrpumpen representative should problems arise. The pump may only be opened by a
Ruhrpumpen approved technician during the guarantee period.

IR I, TR SRR . ORI, A RS /RIEATRIEARN BT IT,
In case of queries, please have your project number and type designation of the pump available. You can find
both of these on the first page of these operating instructions or on the rating plate fixed to the pump.

WA BER], VETRBR AOITH g5 AR S PR . ST DAFE X S AR U (0 55 — DU BAE R A B0 L 4R X

MEE.

When ordering spare parts we would further request that you give the description of the required parts,
together with their part numbers and identity numbers. You can find these on the sectional drawing and spare
part list enclosed.

AR, BATRZOREIRBEPT TR T KL TS5 ARSI VEAE o LT DAAE B B i1 35 T P
AEIEIIR XL
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1.1 INTRODUCTION 8| &

Ruhrpumpen pumps of type SPI are vertically in-line, mounted over their own base, centrifugal pumps, with a
vertically (radially) split case, centerline supported heavy-duty construction with an overhung impeller, and are
designed to meet the requirements of the latest Edition of API 610. These pumps are designed for continuous
duty pumping of various fluids with combinations of metallurgical, mechanical, and installation features for
application in petroleum, petrochemical, water, and industrial product service.

SPI RUBIRE AR MR B &L EEESMN, ORAHLRE L, BO%E, WAHEEGRA) SIS, F
OECSCHEMERSEN, WA SIENA, BT AP 610 SRHTACA I EK . X E AR ] T & M A 1 1 48
TAERIE, BAERE. UMM 2R e A S, HTam. A, ATk sk .

The SPI is a single stage, single suction pump. For these pumps, rotation is clockwise as viewed from the driver
(coupling) end.

SPI /& B BRI . IR LEIR, IRBN A5 (P48 ) im B,  HBREE 2 &1 7 1) o
The following information is included in the nameplate of your pump unit:
RS T UME R

e Serial number ¥%5

e RPM #4if

e Head #f%

e Capacity &

e Impeller trim diameter 5218 H1Z

e Number of bearings (radial and thrust) %2 ¥ & (1% 7] A /1)

Please quote the pump serial number when ordering parts; the information in the nameplate is relevant in some
sections of this manual to ensure safety operation of this pump.

IR, IR AT 8 ERE R S AT R LB, U RIZR N L aIalT.

1.2 PUMP CASE, IMPELLER, AND WEAR RINGS 7%, H i fEHIT

1.2.1 Pump Case % 7%

The pump case is supported on its own base. Case-to-cover fit is machined to receive a confined, controlled
compression spiral wound gasket. The case is divided radially. This allows the disassembly of the rotating parts in
direction of the driver while the casing and piping stay connected to the piping network.

RFCOLAEH TR o A TERIRE TN TR LA — DA IR 242 R 4R e JEse i . X4 5¢
TRAZEMDITN. XRVFEEE MEEERIEM RN, WIRE0E 7 AR E e Z 1%
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1.2.2 Impeller and Wear Rings M- %¢ 1 & fi 34

The impeller is dynamically balanced. The balancing is either single or two-plane, to meet the requirements of
API 610. It is keyed to the shaft, locked with an impeller nut, and set screw. Replaceable front and back wear

rings are standard.

MR BTG o P2 B T BT T Y, LG A2 APL 610 EEK . B RIEAAR E, HIMHF IR B E
PEBRETRURE o T S 49 (0 T IS A A i B A5 A2 AR HE I

1.3 SEAL CHAMBER &

The seal chamber is designed to accept a wide variety of single or double mechanical seals and to comply with
APl 610 dimensional requirements.

R 2 B BT R S AP SRR B R BN U B, R AT A AP 610 RS EEK .

1.4 BEARING HOUSING 31 7K Ji& &

The bearing housing is designed to handle oil mist lubrication and grease lubrication. It encloses the two axial
bearings and the thrust bearing. The bearing bracket, closed at each end by a cover and labyrinth seal, is cast
with fins for air cooling but fan cooling is available.

Bl 7R SO IR IRV (KR4, A MR ER A SR A ARV TR ERAR R bR o bR SC AR P 3 o
A B Bk B U BB o, g ici T, AT, ([EREFEKE .

When pure oil mist is specified, appropriate connections will be identified on the bearing housing. See SECTION
SIX - LUBRICATION for more details.

AR E LM S, BhRRS B bR S R . VIR N - .

The fan is located at the outboard side, and is guarded by a cover retained over the bearing bracket by

self-tapping machine screws.

WAL MM, b B SR 8 S L RSO B T R RS
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SECTION TWO - SAFETY
1 S

This operation manual gives basic instructions that should be observed during installation, operation and
maintenance of the pump. It is therefore imperative that this manual be read by the responsible
personnel/operator prior to assembly and commissioning. It must always be kept available at the installation
site. Not only are the general safety instructions contained under this SECTION TWO - SAFETY that must be
observed but also the specific information provided in other sections.

AERAETIHR O TR I 220, 1R AEAYEY R RO Sy (AR BT . R, E4URAR AT, 5t
N A/ FAEN LA AR T Mo TN L R 2 AL 223 8] o AMY BB S A SR 5 a2k T — ik
2P, I HIE 7 S HA R R A B AR

2.1 IDENTIFICATION OF SAFETY INSTRUCTIONS IN THE OPERATING MANUAL
FRAE T B4 2 2= B TR

Safety instructions given in this manual whose non-compliance would affect personal and equipment safety are
identified by the following symbol.

INASE AT IR BI Z 2182, RN A 24, WL RS B e S e .

Where electrical safety is involved, the following symbol is shown.

W kAR Z AL, WEH TR

The
machine or its function.

RN ERT bRE R A ] AT g Bl AR SO D RE A R G .
It is imperative that signs affixed to the machine are observed and kept legible, for example:

DAL e e e e o AR B P S S R 1 P (BT

symbol is inserted in safety instructions whenever non-compliance might endanger the
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e arrow indicating the direction of rotation &iskFANEFESE

e symbols indicating fluid connections KRR IER 15 E

2.2 QUALIFICATION AND TRAINING OF OPERATING PERSONNEL #1E A\ R B A1 551)1|

The personnel responsible for operation, maintenance, inspection and assembly must be adequately qualified.
The responsibilities and supervision of the personnel must be exactly defined by the plant operator. If the staff
does not have the necessary knowledge, they must be trained and instructed. Training may be performed by a
Ruhrpumpen representative on behalf of the plant operator. Moreover, the plant operator is to make sure that
the contents of the operating manual are fully understood by the personnel.

J\J\T;'M”E, e, KEARE AN AR RS IR 1. )8 HE AT R B IR T R AT A
o WRTAEN RBCA T H RN, 00 HBAT B IINAN$E S o FRIA] DL & /R R~ " AR AR T
fafﬁ%ﬂii‘m BRAh, TR EE N DR G TR B IR AR T A A

2.3 HAZARDS IN THE EVENT OF NON-COMPLIANCE WITH THE SAFETY INSTRUCTIONS 73 57 22 4 i)
BHYRR I S

Non-compliance with the safety instructions may produce a risk to the personnel as well as to the environment

and the unit and results in loss of any right to claim damages.
AN 224U B AT BEXRT N D3 A SRS MR 5 3 G e, S BEE R RIEBOR] .
Non-compliance may involve the following hazards:id: 5 251 7] Ge 45 S LA T &«
e Risk of injury or death. 5 3217 B EHE 1) XU 6
A e Failure of important functions of the machine/plant S EHL#8 /1% 75 1 EE E I RE A 5 R
e Exposure of people to electrical, mechanical, chemical, and thermal hazards

NZFTHA, P, EMRVEE i 2 Gk

e Endangering or damaging the environment due to hazardous substances being released.

1A ORI S e A 8

2 4 COMPLIANCE WITH REGULATIONS PERTAINING TO SAFETY AT WORK
W 5F 224 T AR

When operating the pump, the safety instructions contained in this manual, the relevant national accident
prevention regulations, local and federal health and safety regulations, quality system requirements, and any
other service and safety instructions issued by the plant operator must be observed.

BAERNS, DIUEST AT S 2 U SR SO R 5 RIS f A 22 4x ik
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M AR R A EOR VAR T A 53 R AR B BT AT FEAt IR 55 A 2 4= 5

2.5 SAFETY INSTRUCTIONS RELEVANT FOR OPERATION 5 #:/E A 6 f1 % 41t B

> B P

If hot or cold machine components involve hazards, they must be guarded
against accidental contact (attach warning signs).

ISRV LA Ssals, W 207 b N 53 R Al CRY b i

H) .

Guards for moving parts (e.g. coupling) must not be removed from the machine
while in operation (mounting must be possible only with tools) .

Wahal it (BIanihhas) 3 BAERIER AR MPLES LR ER CRRERE
PR3 AT 2238

Any leakage of hazardous fluids must be drained away to prevent any risk to
persons or the environment. Statutory regulations are to be complied with.

AT & B A i 2B R s B H - AR X6 N 53 A B 38 Jl A A XU o o
JE ST

Hazards resulting from electricity must be prevented.

WREB IR A S

2.6 SAFETY INSTRUCTIONS RELEVANT FOR MAINTENANCE, INSPECTION AND ASSEMBLY WORK

Yeg, KA AR TAFA SRR %2 2 U

It is the plant operator's responsibility to ensure that all maintenance, inspection and assembly work is

performed by authorized and qualified personnel who have adequately familiarized themselves with the subject

in matter by studying this manual in detail.

T EHEA SRR A 497, A B TAR th AR R H A SR AN BT . XA b
2B VAN D AR T R G A

Any work on the machine shall only be performed when it is at a standstill. To shut off the machine it is
imperative to follow the procedure for shutting down the machine as described in SECTION 7.4 - STOPPING.

DLt LRI L AER BEETPINS Tt {re  ZERAPLa, LATILHEFE7.5 T L PP KA plas 194

I,
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Pumps and pump units that convey hazardous materials must be decontaminated before any maintenance work
is performed.

FERATARATAE S TAE 2B, 20 s G R B SR AN B T AT 14

On completion of work all safety and protective facilities must be re-installed and made operative again.
FERCTAE G, A 22 A 0747 it 0 20 B 22 2 PR AR N BT RO A

Prior to restarting the machine, follow the instructions listed under SECTION 7.2 - STARTUP.

FEEHT A ZhpLas 2 |, THEIEST7 2758 3" S 4R 2

2.7 UNAUTHORIZED ALTERATIONS AND SPARE PARTS A2 1% B 12 W f1 &4

Modifications may be made to the machine only after consultation with a Ruhrpumpen representative.
REESE/RETAENRDE NG A R HLEF 2T Ik

Using spare parts and accessories authorized by Ruhrpumpen is in the interest of safety. The use of parts not
authorized by the dealer exempt the manufacturer from any liability, voiding the warranty.

& R RSB S AT RN T %4 W . (R RE LM BUE AT R N a0 E, HlE
AR TAE, HARMBE R

2.8 UNAUTHORIZED MODES OF OPERATION £ #Z A I PR /ERR =

The reliability of the machine is guaranteed if and only if it is used in the intended manner, in accordance with
the statutes of this manual. The limit values specified in the data sheet must never be exceeded under any
circumstance.

RAE AT IR, 2 A BT AL, A B CRIENL &S RO AT Sk . AEAR (1% 100 T A AT
IR e e AR PR
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SECTION THREE - TRANSPORT & STORAGE
o =HRor-iskn 5 AT

3.1 SHIPPING ARRANGEMENTS 3z%i % HE A

The pump, couple, driver support, and driver are generally shipped in a wooden skid furnished for support and
ease of transportation. Other required items (spare parts, for example) are boxed or secured to the skid.

Ry BRAhES . mINLSCROMEINLE AR e kis, DMETsh. AR Z MW (B a1 e e
s E R L L

3.2 UNLOADING AND CHECKING EQUIPMENT EIZ A & & %

NOTE: The information portrayed in this section is intended as a general guideline. For further information refer
to the corresponding section in APl Recommended Practices 686.

VER: AT R RIS S B Ry kN
Th following steps should be completed for all pumps when received. FTA ZZAEW BTSN 52 il LL R 25
5K
1.Handle all equipment carefully./)N Uy &b 3 Bl A5 % % o
2.Remove unit only by properly supporting the wooden shipping skid. A IE A A FH SZ 3R s g
WA RERSFRAEHE
3.After unloading, inspect the pump, check the shipment against the packing list, and report damages or
shortages immediately to freight carrier and to the designated Ruhrpumpen representative. Hl%% 5, &
R, AR E s, LRI BEE o m RIS E B RS B AR R 1 R B

\ 0 Wi

Do not use the eyebolt at the side of pump and bearing housing to lift unit.

ANEELE S ARNE SR A [ B AR T BB TR R o AN B4 R T A AR R A ANl AR OR SR T

3.3 TRAMEPNDT -}—T—‘Aiﬁ

° To avoid damage, the unit must be transported and handled with care. It should
be gently lowered onto an even surface. Pay attention to and identify the signs
marking the points of equilibrium and fastening places for ropes, or the
openings for forklift trucks.
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N T BERAIR, BAUNOIZHA R . DR TR T L 28 2

A W b VRIS RS [ A B A 28 2R B SR TT I R RS AL
Ho
° Observe the plant’s safety precautions when lifting heavy components.

SR ERMAIER, HET L) MRt ESE.

° When transporting with a crane, the rope should be slung as shown below in

A Figure 3.1
. P AR, TS L) I e S
m . The rope should not be slung around the lugs attached to the motor or around

the lugs attached to the pump.

. AN R 28 B8 FRAE A FEL L PR 4 R o BB e e 7 2 B A2 1y
il o

Figure 3.1 Correct Position of the lifting ropes or chains. [&3. 182 T} 48 2 Bl 4 1 IE AL B -
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3.4 STORING fiEf%

If the pump is not installed immediately (within one month after shipping date), it should be safely stored prior
to installation in a dry location free of dirt and grit. Furthermore, the pump unit (pump, driver, etc.) should not
be subject to sudden temperature changes or vibrations.

R B S (FERBTHER— A WD . WINAE 23T L 2 A TRy, AZAK
ARYDER. AN, ANELAEREICIE R, WahaesE) R TRRMIE AR LR .

Observe the following steps: 15857 LA D3
1. Remove pump from shipping crate, but do not damage the crate because the unit is to be reboxed.
Mz H A TP A R, AR, RO 5 B E TR AR

2. Remove all instruments and mechanical seal; store them safely.
PRED A SRR IR 2, 223 R

3. Plug the instrument taps.
REANER I IE T

4. Thoroughly dry the pump with hot air.
M TR TR

5. Any painted surface damaged in shipment should be repainted or sprayed with oil.
FEIZ A R BT i Jeh 9 2 T2 T ik T

6. Keep the pump moisture-free by the following two means:
iRE PR P AT SRR T K 2

a. Spray the pump case and bearing housing with acid-free, moisture-free, protective oil or
kerosene.

TR, To/K, PR i SR B 22 5% .
b. Place desiccant or humidor bags inside the suction and discharge areas of the pump.

FEZR IR NN H X 35 PN T3 T 17 B A%

\ J Attach red tags with a “Remove Moisture Absorbent Material Bags Prior to
Installing” to warn about the presence of this desiccant material.
. FELLEORREEN, b “AE 2RI BRI BHR Y IRITCT, B AR
TR R
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7. Cover all the openings with plywood or metal covers. Recheck the condition of these covers every
month and replace as necessary.

MR &R SR GE AT H . & BRI PR, TR T .

8. If the pump’s external parts have protective coatings, periodically inspect and renew the coating as
required.

ISR H AR ER A BA R IR Z, AR 7 2 I SRR 2

9. Rotate the shaft 1 % revolutions every week. Lubricate shaft bearings prior to rotation.

B e 1 o LR TeRE Z ATE I K .

MTIOM!| e The client must keep a record of the weekly rotation of the shaft. Failure to

document and present these records as evidence will void the warranty.

. F P UL A I B e RS - RAER IZEL AL RAE R, AR T
RIZ R

10. Check the packaging for damage every month. & H # &5 2% & 5AH iR,

11. Ensure pump flange covers remain in place Bfi PR 72 12 2= 5 AR RFAEIE S0 & -

12. Return the unit to the shipping crate. ¥ Te ¥ [0l 522556 o

13. When the pump is to be installed, remove all the protective coatings and desiccant or drain all oils.

BGRENT, Re P ORA R Z AT 157 R 25 BlHR 2 B A i

One month before installation, a Ruhrpumpen representative should be employed to conduct a final inspection.
To properly store the motor (driver) for periods longer than one month, follow these steps:
TEHT—MH, BOZEE LB /RE A A LIEN R T RERE

1. Store the motor in a clean, dry area, or cover it with a loose tarp (the tarp must be loose in order to
prevent condensation).

R ENUBAE T4, THRROMTT, BT RA B A da . (B KA L 25T 3l LABTS 17458
2. Exercise precautions to avoid transit or nesting of rodents, snakes, birds, and insects.
i BRI 1 oK GRE S b I s, W, B B I BARE
3. Inspect and, if necessary, recoat the rust preventive coating of external machined surfaces.
A B, EURTIRE AN TR I R A R

4. Fill with lubricant the grease-lubricated cavities of the motor, but first remove the drain plug and fill the
cavity until the grease starts to purge.
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TR ST T R LT R, (BRI AT BT R HEh RO A, HANE I AR T AT
o

° Follow the instruction manual of the driver manufacturer to ensure the

lubrication is performed properly.

. 1% I I Bh 1) 3 7 )18 P D D 5 R0 A DR L 18 ST

5. Upon receipt, considering that the oil-lubricated drivers are not shipped oil-filled, fill the reservoir to
maximum level with properly selected oil with rust and corrosion inhibitors.

W BB, 2 R8BI (0 SR B0 2% AR RN v, T a8 P 2 A 2 5 A0 A R R, R
T AR I 7S 2 e KA o
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ATTENTION © Always drain the oil before moving the pump, to avoid any damages, and refill

the motor on its new location.

. FEMBNRZAN, H5BHHM, DO AR, JER LR
HBE

6. Rotate the shaft of the motor once a month.&F H %55 — K L L4 .

7. Some form of heating must be used to prevent condensation. This heating should maintain the winding
temperature at a minimum of 9 °F (5 °C) above the surrounding ambient temperature. There are three
options:

IR — W MATE Sk By bR & NI R e g i B 2 /0 = T B A SR iR R
9° F (5° C) . A =AMEu:

If space heaters are supplied, they should be energized. f1 54 25 A hn#igs, N BEE T,

If none is available, single phase or “trickle” heating may be utilized by energizing one phase of the
motor’s windings with a low voltage, producing heat in the winding conductor.

AR SRVA R TR, AT s e AR R U FE BTG ZH A — AR T SR AR B “YRIR N
o MWIMAESAH AR A 3

. Request the required voltage and transformer capacity from the driver

manufacturer.

. 1 i) X 1) 5% 1) 32 7 T e ) PR AT AR T 2 A

0 A third option is to use an auxiliary heat source and keep the windings warm by either convection or
blowing warm dry air into the motor.

o B = FPULEER A YA B AR, I X AT O R R T 4R ) A RN B LR PR KR SR AL IR

. Be careful not to overheat, since keeping the temperature of the motor frame

9 °F (5 °C) above the surrounding ambient temperature is sufficient.

. AR, RER AR EREFEY F (5 C UL, &1
JE A SR A2 1

After the storing period, follow the next steps as start-up preparations:

AfEEE, 1R RSP BRAE N R sl AT
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1. Motor should be thoroughly inspected and cleaned to restore to an “As Shipped” condition.
HLHLS AT A A B AV 3, DU B “ R Br” BIRPIRES .

2. Motors, which have been subjected to vibration, must be disassembled and each bearing inspected for
damage.

T2 2 PR 1 L TR ), Ik RNl SR

3. Oil and/or grease must be completely changed using lubricants and methods recommended on the
motor's lubrication plate, in the “LUBRICATION” section of the driver manufacturer’s manual.

FE DK 25 1) 3 7o T KD T ARy, A VR R AL R AR HEE (10 7 V20 i B A vt A
JEETE AR -

4. |If storage has exceeded one year, the motor manufacturer’s Quality Assurance Department must be
contacted prior to equipment start-up for any special recommendations.

UARAF Al b — 4, LAV B R SRR AR AL 3 7 R B DR 1 ASRAS Ll i3

3.5 CONSERVATION 1R7%

All exposed, machined, working surfaces (flanges, seals, surfaces supporting the motor), shaft ends, unpainted
couplings and the like have been cleaned and treated with anticorrosive agents. After being cleaned, all parts
inside the pump housing have been sprayed with anticorrosive agents.

PTA 2= 0, LA AR (522, #EE, SOERNLRRTD  fm, AR EEABE & O 2RI B
JEFIREATIE AL B . 3575, RS T B SR B 5 71 .

The period of protection offered by these conservation measures is approximately 18 months if stored in a dry
place. If stored under unfavorable climatic conditions, this protective period may be considerably reduced.
Should the anticorrosive layer become damaged, it can be repaired by repainting or respraying.

WMRMEAEETIRAL, TRAFRS TR AL 918 H o WURAE AR IS5 S5 AT TAEAE, MNZORY AT Re o
KRG WERBITIE 2R, W] Ul iR B Wi Bk iE R .

. Anticorrosive layers inside the pump housing must be removed with process
neutral solvents before commencing pump operation.
. TETT SR FRIBAT 0T, RS IIBT 8 5 0 2R N e PRV 7R B 25

. When removing the protective coating with a neutral solvent, follow the safety
instructions of the solvent manufacturer carefully.

. PR R0 5 BR R R SR I, VA A2 SR A 7R 3 7 1 22 A U W AT

E 2 (2
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° The anticorrosive layer applied to the exposed parts does not need to be

removed before putting the pump into operation.

. FERZRBNIBAIT 2R, AT B R REERAIFTE)Z
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SECTION FOUR - INSTALLATION
EHIEZS

Correct and orderly installation/assembly is necessary for trouble-free operation of the unit. Ruhrpumpen does
not assume any liability for damage resulting from inadequate installation/assembly. The chosen location for
installation must offer enough space for maintenance activities. Consult also APl Recommended Practice 686 to
ensure proper installation in your facility.

N TAER A TCBRIEAT, FEIEA T3/ A . BRI BT 2228 A i i M AR R AN A A A
Ut FTIEFEI AR B AL AU AEY IS B SR I AL (125 8]

4.1 CONCRETE FOUNDATION PREPARATION YR %% 1 i BEvHE %

NOTE: The information in this section is intended as a general guideline. For further information refer to the
corresponding section in API Recommended Practices 686.

ER: XEHE B BHEN.

IMPORTANT: The design of foundations is not the responsibility of Ruhrpumpen. It is therefore recommended
that the customer consult a competent specialist skilled in the field of foundations, to insure proper
design/installation of the foundation.

HEPR: JREREAETERENTE. Bk, @0 & xR R AU GE &b BoR A 5, B
T ORJER PR FR) IE A 101/ 22 36

Before mounting the unit over the well-established foundation, follow these steps:
FENG 3 B 22 A e PR [ BRI B AT, 15 I0E DL T AP IR
e Make sure the surface is completely clean. Bfif£1% £ £ HAFH 15
e Clean the bolting holes.j& /& #2442 1L .
e Check that the foundation holes and the bolting holes correspond to the assembly plan.
o 2 PR FL AR A FL T AT & Bl vRl

1. Choose a solid ground location for foundation; check that the bearing capacity of the soil is at least one third
higher than both static and dynamic loads together.

ARG B S8 M i PO S T 7 B, A 7 T SR AR 7R A 7 U S RS S 8 e m =02 — B b

2. The effects of vibrating equipment on the surrounding area should be investigated and the isolation
required for the foundation should be considered. It is important to consider that the driver and the driven
machinery must be supported from a common foundation.

IS B I Bl e a0 I IX AN, JEE RS R T R MRS . EE R AL B R IR B A M B
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L A 25T A [ D e 45 38 S 4

:"";::" ° A minimum compressive strength of 4061 psi (28 MPa) for the concrete is to be

reached after 30 days. Check with your supplier the strength and time of setting.

. 30K )G, TREE /T 5 KA $14061 psi (28 MPa ). SN
A% S P 5 P RIS ] o

. All foundation materials shall be selected to prevent deterioration due to

exposure to an aggressive environment; the use of a protective coating should

be considered.

. FITAT WG B R A R, D ok DR B R R PR A B P SRR o 5 R A
PRI Z

. The mass of the concrete foundation should be five (5) to ten (10) times the

mass of the supported equipment.

. TR R PRI ROy SO R R L (5) &+ (10) fiF.
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Figure 4.1 Foundation illustration. 4.1 3£ KR .

3. Since water can accidentally flow in the floor, a height for the surface of the foundation of 4 inches (100 mm)
at least above floor level is recommended.

BT k7K AT e R AR AN AR, R b SR R R TR A e B A D R A i DA B4~ (1002
x) .
4. Use atemplate to accurately locate foundation bolts according to the General Arrangement.

R, MRYE SR R e AR EE AL .

4.1.Choose foundation bolts of size specified in drawing (ASTM A36, M 1020 and ASTM A575 are
recommended), they should be long enough to allow a minimum of two threads above the nuts.

TEE AR T ik 3 aEss (HEFEAI S ASTM A36, M 1020F1ASTM A575) ; ‘EATHIK BN iZK 3|
WERE 5 /0 BE A ARIRSUIE R

5. Provide pipe enclosures for the bolts, which are three or four diameters larger than the bolts.
NIRRT =AU AR K TR A ) AP 5%
6. Protect area around the bolts from contact with the concrete.

DRAPHIEAR ] ] ) DX st S 5 VR e 1 i o
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7. Pour the concrete and provide a chamfer at all corners.

BiREE ., JFER VR A M.
8. Allow concrete to cure completely (at least seven days) before preparing the surface for grout preparation.

FEMER RIMBATHER 21, FAbREE LT 2R (207K .

4.2 LEVELING THE BASEPLATE 1f~F-Z i

NOTE: The information included in this section is intended as a general guideline. For further information refer
to the corresponding section in API Recommended Practices 686.

VE AL SO LB EE KR BRANTEN, 5 S BIAPHIETE (k6864 (KA RL 515
Before leveling the unit onto the foundation, the following preparations must be made:
TERF R H BIFE R 2 1T, e AR #E% TAE:

1. Chip away all damaged concrete with a hammer and chisel, eliminating about one inch of the
surface of the foundation. After surface chipping is done, the foundation shall be thoroughly cleaned
free of debris. Clean the anchor holes.

JHVE T A0 88 1 D) 3t i A7 3245 (AR et Y o e AR R T (V) K — BT KRR . R AR 52
Ja, WIRIETEREE, ok . E AL

2. Check that the placement and dimensions of the foundation and the anchor holes correspond to the
assembly plan.

o 8 JE AR AV L KA B R R 2 15 4 B e TRl i R
The foundation must be kept free of all contamination after it has been prepared for grouting.
TEMEREI G, LI — AT,

The pump and its base are placed in the foundation, with the bolts placed over and aligned in height and within
the correct dimensions of the assembly.

NI E TR b, R R CE FAAEAA R IEF RIS E W, S EES 5.
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Figure 4.2 Foundation bolting for leveling (the image is not scaled, for illustrative purpose only).

Pl4.208 7 IR R IE A E R (B BOR AT DU T3ET).

The deviation from the horizontal plane should not exceed +/- 0.3 mm per meter. After aligning the bolts, they
have to be grounded with grout without cavities. When the grout has hardened, the required height and flange
alignment are checked and adjusted. The base of the pump is then fixed with a low contraction sealant. Once
hardened, the bolts must be fasten.

PEACH T W ZE ARG+ / - 0.322KEEK, XTHERAR )5, AU E 2 I MK Je SR R ke et . 8 RS AT
W, R IR T 5 A A 2 SE X 5 . AR AR e 4 o a0 ] G R IR . — ELREAL i, i34
AT o

e  The alignment of the baseplate is performed only with the help of adjusting

screws. Wedges may not be used for this purpose.

o EBRHIAESAE T T RAT R B T BT . BURMAS I T H .

e  NOTE: The baseplate should be mounted without distortion.
B, AR AT

NTION

i | ’ ” "l .
Rl IE

3. When the baseplate is leveled, 'snug' the foundation bolt nuts, but do not tighten completely.

LR EACEI, BN AR LR, (AR TR
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4.3 GROUTING*JE 3 *

NOTE: The information included in this section is intended as a general guideline. For further information refer
to the corresponding section in APl Recommended Practices 686.

EATUEHEE AN —BIEME. AREZEERE, HSAPHER %686 IIH N Y.

IMPORTANT: It is recommended that the customer consult a competent specialist skilled in the field of grouting
to insure proper installation of all grouting.

FEE I @R W AR T EOR N G, DL R EAA R AR A

4.3.1 Equipment/Material Required JiIf 5 ¥ 2 /44 KBl

e Grout Mix: Non Shrink TypelB & ABIWESR . Tole4s HY

e Sufficient lumber for foundation template and grout trough. 32 fitll FAR R E 3% R H 08 (R AR #53
e Risers or funnels for guiding grout. F T 51 33 5 1 32 8 50 2}

o Sufficient oil paint for grout protective covering. 3K |2 1745 &5 1T BRI«

4.3.2 Grouting Precautions JF& 3¢ V¥ & ZF Il

During all the grouting process, the involved personnel must follow these safety precautions:

TEATH SR RE T, RN T LB S5 DL R 22 4 TR 4 e -

1. Wear goggles or face shields, aprons, and protective gloves at all times.
FEATI AT A H R ai 22, TARRE A F&.

2. Wear dust masks if in contact with the dry aggregates.
HFRa R Ay, E R BB R

3. Wash hands regularly with soap and water.

FIIE R ANACGE e T

° Some epoxy grouts have highly exothermic reactive properties; they should be

handled with care. They may become extremely hot and cause severe burns.
A . — SRR IR E K B A m R B B RN O AR EE. BT R AR

R, dzsliEmmkEd.
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4.3.3 Grouting Procedure J# 3¢ 5 18

1. Verify that anchored bolt sleeves are clean and dry. Fill them with a nonbonding moldable material to
prevent them from being grouted.

PRAERER R ER E, . ATUUHARZRS R RHE S, DART L e TSR .

2. The anchor bolt threads should be protected with tape before grouting.

VESRT, A s R DR B i WA Bt S AR

3. Provide a form around the baseplate to contain the grout. The form should be chamfered at all corners.

FEFEARE BRI A% T LU GNE o BESK ML HETAG 1o

EEhIAN] © Grout forms should be attached with drilled anchors. Do not power nail.

. AR A AL . AN 5T .

. Apply three coats of paste wax to the inside surfaces of the forms in order to

CI\ prevent adherence. Do not use oil or liquid wax.
. T B ERGRE, PER T BN R TR b =R BRI o AN A I BB A
. Prevent grout leakage, as leaks will not self-seal.

. BiibokeB i, oyt 2 B % E .

4. Apply the grout, starting at one end of the form and advancing toward the other end. The use of push tools
to get rid of trapped air is allowed if done in long strokes.

PRI, MR — o IFaG, 1) 55 — st o R KAT RIS, wT DA A i T ROk

G

ATTENTION! - Do not vibrate or violently ram the grout (it may cause the aggregates to

separate).

. AEIREN B A K S CX AT RE S EE R BD .

. Do not plug any baseplate fill or vent holes until the grout has set to avoid
baseplate distortion.

o REFMLARRAAYSERIL, BN CAREL, Faibit
BRI
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. Check with the supplier of the grout the preferred thickness for your
installation.

ETTENTION! ¢ KA SRESR BN R I I IR LR .

5. Tap baseplate to eliminate air pockets. B JEEHRFT - LAV B A4S .

| \ o It is imperative to get rid of all trapped air before the grout hardens.
FERESREAL 2 HI 6 250 HE BT A 5 B 25
ATTENTION! Check frequently for grout leaks.
o BRI R B R,
s AT . Leaks will not self-seal and may cause voids.

kA EE, TSR R.

Remove jackscrews and grout-forms once the grout has completely hardened (takes around 3 days).
— BRMSE ERE(KRA 23 R), R ERIGIE T AT AR o

7. Do not use grout to fill the jackscrew’s holes; use a sealant material instead.

AERKYE IR e e T T TR FLs AP SR R

o

8. Tighten the foundation bolts with an appropriate torque value. In case of doubt, please contact your
Ruhrpumpen representative.
&S B A . g &R, IEERREREAFMAERAN.

9. Apply oil paint to exposed grout to protect from air and moisture.

TERFE KR ik Balig, PABT 1B =A<
10. Use a lifting rig to position the pump and driver on their baseplate so that the mounting feet line up with
their respective tapped holes.

FH S 28K 2 A R B 38 8 A 7R AR |, 8 2228 5 25 B IR EFL 55 .
11. Fasten the pump and driver hold down bolts, attach all auxiliary piping and wiring.

BRI BR 5 25 5 iR, e P S B TE AR

. NOTE: *If by client specification the pump is to be used in a service where
A grouting will not be possible, for example fire duty, it is responsibility of the

customer to use a PIP baseplate. Otherwise, please note that baseplates are not



-
RUHRPUMPEN Heavy Duty, Vertical in Line, Single Stage, OH3, APl 610 Process Pump

Installation, Operation, and Maintenance Manual - SPI

pre-grouted, therefore this grouting procedure shall be followed by the
customer.

. TR MUCREIRE P R T AREREAT R R ST, Bk, &
PUE TR HIPIPIRNR . B0, EERE, ERARA TER, B NMiZ
AR LR VIR -

SECTION FIVE - PIPING AND ALIGNMENT
B E - E B

° These units are furnished for a specific service condition. Any change in the

hydraulic system may affect the pump performance adversely.
A o UMD ROWKFE R IROL. R RGHOAE TS AL AT i 20
(R R AR AR R o

° The connection of the piping must be carried out with utmost care; otherwise,
the pumping medium can escape during operation, which can seriously
endanger the operating personnel.

. EERERBIEER NGy BN, FIEN ARSI 2,

HAGFERIENR.

° Do not start the piping and alignment procedures until grouting, preliminary
alignment (as seen in the previous sections of this manual) and on site welding
have been performed.

. ANEJR S EEMEHERE Y, ELREI, I XHE (AT wi & 2>
BTk ) NI 454 56 o

° In a new installation, great care should be taken to prevent dirt, scale, welding
beads, and other items from entering the pump. The suction system should be
thoroughly flushed before installing the suction strainer and suction piping.
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FEHTH) 23, Wﬁ%ﬁgﬁmkm,ﬁ%,ﬁ%%ﬁﬁﬁAﬁw
o AR RRAR E B AT, EANRABE N R 5

Suction and discharge piping should be of ample size, be installed in direct runs
with minimum bends.

R NANHE B8 1 RST ROZE B, BRI i/ NS kA

Short radius elbows shall be avoided near the suction nozzle. If an elbow is
necessary, it should be of the long radius type.

R W BRI 0 G (R 2 5 Sk WURT 2L S, MBI K E A2
i

Suction and discharge piping configurations should be in accordance with the
Hydraulic Institute Standards.

WHEE BB BN AT S COKPIBT FARHE”

Suction and discharge piping, fittings, and valves must be adequately supported

and W HFETE, B FANIR [T AU IR 15 22 I A4S 3 78 40 (1) SCHE R
[, DAY FRRIZESE L RINAR, Bkl 2 me s ffer, ORIEIR/IR S48 X
3, S E PR Snchored close to the pump flanges to eliminate strains

imposed on the pump casing, prevent excessive nozzle loads, maintain
pump/driver alignment, and avoid pipe-induced vibration.

WRHEEFTE, AR 1) 0o ZBUAE 223 22 P A4S 38 78 70 B SCHE AT i [
WHERIR 5T ERNAE, Bribid 2 RgmanE T, PREF RIS AR5, IF
NS EET)

5.1 PIPING THE SYSTEM ‘&8 &%

NOTE: The information included in this section is intended as a general guideline. For further information refer
to the corresponding section in API Recommended Practices 686.

EATEEMER

B BIRR . AR, 155 HAPIHER %686 T HAH N &

IMPORTANT: The design of piping and related systems is not the responsibility of Ruhrpumpen. It is, therefore
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recommended that the customer consult a competent specialist skilled in the field of piping to insure proper
design/installation of all the piping.

HUEENHRRAR BT AR ERAR AR T Bk, @i S EESISK LR, UBRTA
BIERI BT/ 2 IR .

1. Check whether the piping is loosely laid, so that no strain is placed on the pump.

B EE R GRS, PURAE 2RI P A NAL

° Piping layout and installation shall provide adequate maintenance and
operation accessibility. Field installed auxiliary equipment shall not interfere
with removal of the machine or driver.

. AR N DA T8 AT B 2225 S ORAE AR AE AR IR AR I B 7T AT %
P37 225 00 AR B 60 45 NS T IOH L% BN 45 (1 R 0

2. Remove the covers of the pump flanges. #F#% 2R 35T
3. Check whether the seals are correctly mounted. & & %5 & £F /& 75 IE A 22 3% .

4. Install a check valve and a gate valve in the discharge pipe. When the pump is stopped, the check valve will
protect the pump against excessive back-flow pressure and will prevent the pump from running backward.

HE A 2z e b ml AT PR o A by, b [ R ORI R S s KR IR T, I R B 2R 1)
JRiBE .

ATTENTION ° The check valve should be installed between the gate valve and discharge flange
— in order to permit its inspection.

. 1 [ R 2“2 2 A o W ARG == 22 [, DA A A

5. A spool piece should be installed in suction line so that the suction strainer may be installed and removed
with a pressure gauge between the strainer and pump.

AN RS R 2 RN, DU AT DR I i AR T ) e ) 3R 2 B AR BRI DE A
6. The suction strainer should be installed between 5 to 20 pipe diameters upstream from the suction flange.
W NS 8 25 I 22 B AE 2 25 I 5 38 20 AMEIE AR 1]

7. Cone type strainers (otherwise known as “witch—hat” strainers) should be mounted as recommended within
the Hydraulic Institute, with the cone pointing upstream away from the pump, into the oncoming flow. As
the strainer gradually gathers particles from the liquid and blocks up, this direction will result in the lowest
turbulence impact onto the liquid flow entering the pump.
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A RS g d, T M I JE g (FON “ BR-IR T b uERs ), e HEARR ) i B
A, HENIT TR MK . 243 PEERIZ I AR s S B RURL 1 ZE I, 12075 1R U R 3E N2 (T
PRI A B AR T o ok o

CONE TYPE STRAINERS

<
\ PREFERRED FLOW DIRECTION

Figure 5.1. Correct position of the cone type strainers.
Bl 5.1 2238 IEAf AT L g 2
8. Disconnect the piping from the pump if you heat one side of the pipe to align the pipe to the pump.
AR INAVE B ) — A TE 0t v, IR ETE 5 R .
9. Pump and pipe flanges must be parallel; they should mate together without effort, and with the bolt holes
properly in line.
RAVETEIL Z LT, ENIROZE R ECE —&, JF 5B fLIERARSIE —i&.
10. Check the fine alignment by clocking or using a Dial Type Indicator (DTI) on the coupling. Check the
operating instruction for the coupling.

WIS TERCHN AR b ih i B P R AR AFRIRAE (DT SRAR A RETXT 5. AT BCR 2% 1 B VE UL

11. Connect and tighten the suction pipe and compare the alignment with the values of the fine alignment. In
the case of deviations, warm the pipe so that the values of the fine alighment are reached.

HERIFITERNE, IR E ARG HE AT LR, A mERTEIL T, IIVETE, E5EH]
F AR AE R AE

A ° When heating takes place close to the flange, there is a danger that the flange

seal will become rippled and leaky. No more welding work should be carried out
on the piping once it is screwed to the pump.

SRS, SRS B R R . A
RPN, R BE P AT
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12. Proceed in the same way with the discharge pipe. P55 HEECE #A 1R 1) 77 kAT .

. Make sure that there are isolation block valves at the pump for each type of
auxiliary piping.

. B DR A B B AR AR A R B

° Consider a slope in the suction piping to avoid high points.

A . S NE TE R AFE IR, DA R

‘ . In horizontal suction lines, reducers should be eccentric (with the flat side of the

reducer on top).

. FETKPIRNE BT, I 2 12 DO FR - OB 8 P T~ T AE T

= ® No obstruction within at least five pipe diameters of the suction flange should
VLUV be fitted

. FDIATENE AR A TC PR AR 2

. Do not install unsupported piping on the pump.

. AR B2 RIS ETE

° Make sure electrical connections do not impose any stress on the pump unit

. il O H SRR AN X R B AT AT S 7

ATTENTION!| Remember that the pump must not be moved once the baseplate has been set:

the piping (both suction and discharge) is the one aligned to the pump.

TAN THER, —HE VIR, RARER ). EE (RAMHLD #8
: RSN EE -

e  When aligning, all the elements to be aligned (including the pipes) should be at
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the same temperature (ambient).

o NTERF, EXFFHIPTA B (BIEEE) AT FERE G .

e ltis important to confirm that the pump can be moved out from the baseplate

ATTENTION without cutting or welding (only by adjusting connections and flanges).

o BHINE AT DUMNEEAR AR M0 AR5 ZEUIRI B0 3 COOE 1 & AE
=), BorfREE,

. Do not use drifts or cheater bars to force alignment of bolt holes — serious

damage to the pump will result.
A o  AEMHERYEUNKEA R R RIS #E - BRI E
IR

5.2 ALIGNMENT*: #E

NOTE: The information included in this section is intended as a general guideline. For further information refer
to the corresponding section in APl Recommended Practices 686.

HEATEEHEE BN —RIEH .. AKX, ESAPIHERE 686 AN &5 .

In the following pages, alighment procedures are explained with dial indicators. Laser alignment is also possible.
The specific method in laser alignment will depend on the manufacturer’s instructions; however, the basic
principles and rotation of the shafts apply, as in the Reverse Indicator Alignment Method. Therefore, for laser
alignment, you may follow the steps detailed on the next pages, mounting a laser bracket with a measurement

device on each shaft and then proceed with the rotation of the shafts to obtain the readings to determine the
misalignment and correct it.

VLT DU, AR RS R R AR I AR . WOGXHE R AT R . SO ) HAAR T R B
THEGE R U], SR, B EEA R BRI S A, R AR R AR HETT VR BRI, SR TROB HE,
ATLAAZ BT TR P BR, AEREAN 22 i I B B O SC A, RS Ak SEHEAT Bl ) e e LASRAS 12
Hr, LA E AR HEIFREAT AR E -

Even though the process is shown for a horizontal arrangement, the idea is to show the alignment procedures
based on the magnitudes and their sense, even if it is referred to a vertical arrangement for the SPI pump.

RE SRR TP BRI, EEERE T EEMENESORE R AR, RIMEE R IESPIZE I H
AiE.

NOTE: The driver base has four alignment jackscrews to adjust it radially. This allows the alignment of the driver

* Reprinted with permission of Riddle & Hubbel Company, Distributors of Rexnord Products.
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shaft in two axes, simplifying the alignment process.

VE X Bh A% BE A DU AN R e T T T KA M A% . X RELE KB A5 5%
*ZERexnord /™ i 4 44 i Riddle &amp; Hubbel A B VFRT, (RN BB, ik 17 X552

A. ALIGNMENT OF EQUIPMENT & & 12

Correct alignment is mandatory for the successful operation of rotating equipment. A flexible coupling is no
excuse for misalignment. The relationship between shaft centerlines can easily be determined by 1) two step
dial indicator method, 2) reverse indicator alignment, 3) across the disc pack alignment. These can all be solved
by a graphical approach. This procedure will discuss methods 2 and 3. Method 1 is covered in Rexnord's Manual
MT-SS-04-001, "Two Step Dial Indicator Method". Before we get into this alighnment procedure, several items
should be considered at this point.

B W BRI IBAT AU T IR XS 1 . SRR EF A REFERR AL B PO TRl AR &R AT
DR Gyl 1) WP REFR/R S TR IE, 2) RIAFERASNTE, 3) BN . XL
A LOE S BTAC TR R R . AP BRIGTHET5 15213, 77 15 1/ERexnord T IIMT-SS-04-001 “ P4
DREIRRTE” PHEIA. ARANBENZAXFF DA, MiZ%EILATHE .

1. Indicator Set-Up#E /4T & &

No matter what arrangement you use, indicator sag must be determined. This can easily be determined by
clamping the set-up onto a rigid piece of pipe, rolling the indicator from top to bottom, and reading the
difference. Once the indicator sag set-up has been determined, this number can be algebraically subtracted
from the alignment readings obtain at the bottom. There is no need to be concerned about the side to side
readings as the sag is equal on both sides.

TR 2 E, MO Efats FEE. XofoldEg ks L ERINEEE L, WL
RANTR AR IFRINE TR A . —BHE 7 ianas FERE, 230 DK R0
X P AREOR 2. BT B N AR R, VA D ORI A

2. Taking Alignment Readings K B 1 [ 32

It is suggested that the dial indicator be zeroed at the top. For convenience, you should mark your coupling at 0°,
90°, 180°, and 270° with a reference mark on the case so that you can be sure to turn the unit exactly 90°. Both
shafts should be turned an equal amount if the coupling is not put together. Now rotate the coupling in 90°
increments recording all readings. It is important to keep your side to side readings straight. A suggestion is to
show compass orientation so that you know which reading to use. After you have made your four position check
and have returned back to the top, it is absolutely necessary that the indicator return to zero where it started. If
it did not, repeat your readings. It is also advisable to check the readings several times to make sure that they
are repeatable.

BRI B T AR, MiZAE0° , 90° , 180° f1270° Z[abrickis, FEAEsME
hnEZEFR, DR ANIER e 90° o WIRBCAMER AR E 2, WAHRNANS .  DUEEFEIE

Has Ll 90° MEEILFEITE . BRNMERRFEM, XAREE. —ANEUVGEERRP TR, UEHE
BAF AP EHHT T AN B A R BT S, SonatiR B BRI R 40 BB . Wi

A, WEERE. BT, MR ESERE.
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3. Thermal Growth K

If there are thermal growth considerations on the piece of equipment, it is a good idea to get these numbers so
that they can be added to or subtracted from the graphical solution before the equipment move is made, this is
known as “Hot alignment”.

WRW S ARG K R, & IRIOX T, DEAE & &8 8 2 Bk Has m 2 B g o7
EHE BT T Zrpgd, XBEFRN “HISFF .
4. Soft Foot#x il

The fact that your equipment could have a soft foot can affect the alignment readings that you obtain. The soft
foot should be checked first and eliminated. This can easily be done by mounting a dial indicator on the base
plate indicating off the top of foot on the machine to be checked. Each foot in rotation is then checked by
loosening only the bolt with the rest of the bolts being tight. A soft foot check should be carried out when the
unit is stationary for safety reasons, and should be carried out on whole drive train. It should never be necessary
to shim under the pump mounting feet. Soft foot issues could indicate excessive piping loads transmitted to the
pump, or that the baseplate has been twisted, and is not grouted and mounted flat.

B TTREA — DN, XA BESRMRAT HOR S5 38, NG R B, JREOE . X ] DU AR AR b 22
P ADREKIERER APPSR TR S, SREIE AT IR, H AR B i 77 VAR A
BRI . N7 RARI, HANE LR, N TERERE, JFNAERMES R BT, AR
BT LN Ay o BRI ] RER WAL A BIZR 01 2 B O, B IR i, IF By
VESAIF I

B. REVERSE INDICATOR ALIGNMENT GRAPHICAL ANALYSIS Jx [A] 38752 %ot v B T 19 4347

On a sheet of graph paper, lay out the equipment that you are trying to align. You should use a scale that is
convenient to the size of the graph paper. The distances that are critical are:

FE—sk IR b, R R NS A . ATRME A — TR R T ZIE . R R B R E
[0
1. Distance from where the first indicator rides on the pump hub to where the second indicator rides on
the motor hub. In the example shown below, this is 10-1/2 inches (266.7 mm).

MEERE LRI — AN R g B3 —MERSRAE S R B LR .. £ N ImEl 794, 1XZ&10-1/29%
~f(266.7%K) .
2. Distance from where the second indicator rides on the motor hub to the center of the front motor feet.
In the example below, this is 2-1/2 inches (63.5 mm).
BE AR RENS AR LB S AR OMES. £ FIReTR, &2-1/29E)
(63.52K) .

3. Distance from the center of the motor front feet to the center of the motor back feet. In the example
shown below, this is 5-1/4 inches (133.4 mm).
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My T R RS r o B S I R B T BRE . AR R IR B, X ES-1/488) (133.4%2K)

FRONT

FOOT
MOTOR END
COUPLING
FLANGE BACK

—=l--———— - Rl vkttt bty

(266.7 mm) (63.5 mm) (133.4 mm)
10-1/2 2-1/2 5-1/4
DISTANCE BETWEEN INDICATORS ~ DISTANCE DISTANCE
TO FRONT BETWEEN
FOOT FEET

Figure 5.2 Example for reverse indicator graphical analysis.
K15.2 S Irfa s B 4 #rs i
The next step is to determine indicator sag. Set up your bracket arrangement on a pipe. Set the indicator at '0'
on top. Roll set up until indicator is at the bottom of pipe. It will read negative. In this example, it is found to be
-0.005 inch (-0.127 mm).
N RMESE FERE., AEEEWEEME . BB EATER 07 o RAERE
HEFR RS TEERT. et miznpld, #-0.005% (-0.127mm) .



-
RUHRPUMPEN Heavy Duty, Vertical in Line, Single Stage, OH3, APl 610 Process Pump

Installation, Operation, and Maintenance Manual - SPI

(SET AT 0)

I

@/"“\
-

=
=

(READING=.005) (.127mm)

Figure 5.3 Indicator sag.
Kl5.3 fRond MR

With the indicator bracket attached to the motor hub reading off the pump hub, rotate unit in 90° increments
and take readings.

Kefan s SRR L b, BeBCRE, LL90° DA ey B oot e I -
Bottom reading is then corrected for indicator sag. Indicator sag in the example was determined to be

0.005 inch (0.127 mm). The -0.005 inch (-0.127 mm) was subtracted from the -0.025 inch (-0.639 mm) indicator
reading to give an actual -0.020 inch (-0.508 mm) reading.

SRIGIEIE A B LIRS Fa/n 88 R . nBI i FR s 28 N & B4 A 2 9-0.0055% )
(-0.127mm) . M-0.0253~} (-0.639mm) FE/~#siEH g 2:-0.0053% ) (-0.127mm) , 1%
P52 FRA-0.020% <) (-0.508mm) HEEL.

As this is a TIR (Total Indicator Readout) it is two times the actual shaft to shaft rotation 0.020 inch (0.508 mm)/
2 inch (50.8 mm) or 0.010 inch (0.254 mm) is used to show where the motor shaft extension is relative to the
pump shaft center line at the hub. Minus at the bottom indicated motor shaft extension is low compared to the
pump. Using a scale of one small division on the graph equals 0.001 inch (0.0254 mm); plot this point as show in
the example.

HT X2 TIR Cafanasid) , e SLbrih 20 Hhief£0.0209:~) (0.508Z22K) / 25:~f (50.8
ZAK) 50.0109~F (0.25422K) HIWifs, FT 7 B4 2 fe () A7 B A 6T 22 28 2% A 22 0
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2o JRABEIICS R EALURE M SRR EE AR A _E— AN i % B2 45 10,001 95
(0.0254Z°K) ; EIXABIT & ERE— H.

O T .

(.127mm) (.381mm) F

-020
(.508mm)}

FROM MOTOR TO PUMP

.010

(.254 mm)

®

Figure 5.4 Motor shaft extension relative to the pump shaft center line.

K5.4 LA IE MR T B 2.

Now with the indicator bracket attached to the pump hub reading off the motor hub, rotate unit again in 90°
increments. NOTE: If you can set up both indicators at once, both sets of readings can be taken at one time.

WAE, Kfends OB RIR B, RN, FRLI90° NRALER T, TR WRF
I B AR A, AT LRI AT P e

Bottom reading is then corrected for indicator sag. The -0.005 inch (-0.127 mm) was subtracted from the
+0.005 inch (+0.127 mm) indicator reading to give an actual +0.010 inch (+0.254 mm) reading.

ARG IE G AR R n % FIEE . M +0.00555 ) (+0.127 mm) FaR 2% 40 2:-0.005
gesf (-0.127 mm) , 3 FSEPRIJ+0.01095 ) (+0.254 mm) .
The +0.010 inch (+0.254 mm) is divided by two to give +0.005 inch (+0.127 mm) which is the actual shaft

extension to shaft relationship.

$+0.0105~) (+0.254mm) [ LL2, 75F]+0.0053~] (+0.127mm) , IX A2 SeBrin i 58 R &
1$0

In this case, a plus reading at the bottom indicates the motor shaft is low compared to the pump shaft extension.
Plot this point as shown in the example.

FERXBEOLT s JRHS R INEE RS FE B U 5 5 S A A B A LU AR 220X — i, W B TR
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! 0
T

- +.006 +.004
‘—q J_—I_U (153mm) (.102mm)

+.010
(.254mm)

PUMP
— i - = = = — = - Y
005
i (127 mm) ®

(.254 mm)

Figure 5.5 T.l.R. second reading.
K55 TR ik
We have now located the motor shaft theoretical extension in two places:
FATVIAEAS FEAL R 1 HE 0 2 foft 2 5 T PN L
A. In the plane of the pump hub. TEZREF-H I,
B. In the plane of the motor hub. 7E & ZHLH O FIF 1 L.

Drawing a straight line through these two points crossing the plane of the two motor feet. The shim adjustment
can now be read directly off the graph. In this example, 0.004 inch (0.102 mm) should be added to the front foot
and 0.001 inch (0.025 mm) should be added to the back foot.

XA A A R T — 4 Bk, A AR L EENEE PR, 7
XA, BTN N F0.00435~) (0.102mm) , JE N 10.00135~F (0.025mm) .

This solution can also be done by the use of pre-programmed, hand calculators for faster results.
AR R 7 Gt AT DU A TRGm AR 1 T3l A R ST, DASRAS SR 45
For the horizontal (side to side) results, the same procedure is used. Algebraically subtract the side to side

readings. Indicator sag can be ignored as it cancels out. Plot these readings and the results can be read off the
graph plot.

TP (LEAR)ER, ERMARRDE. RERE A 3. $R75 s T 3 B8] 7L BUH IR 20 .
LRI LR, M £ I R AT BAE A5 R
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001
(.025 mm)

004
SC B (.102 mm)

®- e = FRONT FOOT ADD .004” (.102mm)
BACK FOOT ADD .001” (.025mm)

Figure 5.6 Final graph plot for reverse indicator alignment graphical analysis.

K5.6 Sl fEos a7 BB M i & B A

C. REVERSE INDICATOR ALIGNMENT MORE THAN TWO UNITS GRAPHICAL ANALYSIS
SRR g R 2 1 AN BT R I 7 A

This method lends itself very well in solving alignment problems of three or more pieces of equipment in a line.

GTIEAR I AR 7 — 2R 2 b — 2R BT 22 25 W 4% IR i) 7
To solve this problem, follow the steps already outlined for each coupling in the train. Plot the shaft to shaft

relationship of each set of shafts. Look at the total picture. In this example, a line was drawn through the
average of all points plotted. The units were then aligned to this mean line.

LRI, iF IR ARG DR R IR, fl S S e R, & E K.
FESR G, B2 P R AT EMER S . PR R B0 5% T B R 5

Figure 5.7 Reverse indicator alignment of more than two units.

5. 7PN BL_E BT I e ) FR 7R 28 06 55 .
D. ACROSS THE DISC PACK ALIGNMENT GRAPHICAL ANALYSISES Yt 45 2H Xt 5% B J 43

When the distance between disc packs is long where it is not practical to try to span the distance with indicator
bracketry, the 'across the disc pack method' can be used.

MM MR EAR, A fRas as SOOS Oz R B R A DISER), FTRMER] “Rels ity
?27} .
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On a sheet of graph paper, lay out the equipment that you are trying to align. You should use a scale that is
convenient to the size of the graph paper. The distances that are critical are:

KRR L, WE LB TG MiZEH—MEE& TRIRENIZIE . RIS

rE .

1.

Distance from centerline of one disc pack to the centerline of the other disc pack. In the example, it is
9-1/2 inches (241.3 mm).

M AR PO B 5 — AR R L R ER S . BN, B9 - 1/ 28] (2413
ZXK).

Distance from centerline of motor disc pack to center of front motor foot. In this example, it is 3 inches
(76.2 mm).

MG IEfE AL O B A HT RO B R . XA, B R3TT(76.222K).

Distance from the center of the motor front feet to the center of the motor back feet. In this example, it
is 5-1/4 inches (133.4 mm).

M HLAT RO S AL B L B RS . AT, ES - 1/ 4555 (133.42K).

Distance from disc pack to dial indicator on center member. In this example, the distance is 8 inches
(203.2 mm).

M HE LA B po A B A SRR . ARG, BEESN8YE(203.2 mm ).

CENTER OF
FLEX PACK
INDICATOR

FRONT
POSITH
CENTER OF sl FOOT
FLEX PACK
\ < 8 BACK

(203.2 mm) FooT
PUMP _ - v _ _ ¥ __moOR__ _° -
7£ f;-
(203.2 mm)
8 .
)
9:1/2 - 3 5-1/4
DISTANCE BETWEEN T DISTANCE - DISTANCE
FLEX PACKS TO FRONT BETWEEN
(241.3 mm) FOOT (76.2mm) FEET (1334 mm)

Figure 5.8 Across the disc pack alignment graphical analysis example.

K5 8B WAL LN 55 BT 43 M 7s 451«

The next step is to determine indicator sag. Set up your bracket arrangement on a pipe. Set the indicator at '0'
on top. Roll set up until indicator is at the bottom of pipe. It will read negative. In this example, it was found to
be -0.004 inch (-0.102 mm).

TP RMER R N EE. AEE ERESAE. RS AR “07 . Kok
B, HIfERSMTEERE. SR EME. £ F, E-0.0045](-0.102%

K)o
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(SET AT 0)

O— ?

' g
=

(READING=.004) (.102mm)

Figure 5.9 Indicator sag in across the disc pack alignment analysis example.
K5 QREANRERE AL T 0 s Bl vh B4R 7R o T

With the indicator bracket attached to the pump hub, reading out the center member a convenient distance, (in
this example 8 inches [203.2 mm] was used) rotate the unit in 90° increments and take readings.

fRonde OO B BIR B b, S PR — B i I EE B (FE AN S FH 8 9E~T [ 203.2 mm ), BA
90° MEF ik iz 8 yC e LA .

Bottom reading is then corrected for indicator sag. The indicator sag in the example was determined to be
-0.004 inch (-0.102 mm). The -0.004 inch (-0.102 mm) was subtracted from -0.025 inch (-0.635 mm) indicator
reading to give an actual of -0.020 inch (-0.508 mm) reading.

RIE, BPRHE/R G T TR IR A A B B4R s 4 T T SR 2 - 0.00435~( - 0.102

mm ). M- 0.025%5~]( - 0.635 mm )FE7R a5 I8 Z%- 0.004 95~ ( - 0.102 mm ), 75%- 0.0203%
(- 0.508 mm ) SZRR iz

As this is a TIR (Total Indicator Reading) it is two times the actual center member center line location relative to
the pump shaft extension or -0.020 inch (-0.508 mm) / 2 inches (50.8 mm) = -0.010 inch (0.254 mm). (What we
are trying to do here is to determine the angle the center member makes with respect to the pump shaft.)

HT X2 —TIR 3R /RaREE0 , B &S bRfh 3 e 4%-0.020 9~ (-0.5082%>K) / 24~} (50.8
ZK) 5-0.0105:~F (0.25422K) WIWifE, FT Eom s AL 2E A8 1) 47 B AT T 2R 28 2% O 2=l bt
k. JREBHIC T RN LR IE R 5RAM LB M E LA N Er Z0 %5 T0.001 95 )
(0.0254%K) ; fEXNMlFH BRI — .

A plus reading at the bottom indicates that the center member tips down as it extends away from the pump.
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Using a scale of one small division on the graph equals 0.001 inch (0.0254 mm); plot the 0.010 inch (0.254 mm)
as shown in the example.
JEEEB N BB 7 v O BB AT AR 520 B R S A 1) AR . A A R B — NN 2SS 170,001 4
~7(0.0254 mm ); Gl Frs 2:10.0109%~( 0.254 mm ).

0
( ( +012 +.008
305
{] ) ( i} (.203 mm)
+.020
(.508 mm)
A
(203.2mm)
o~ 8" ~
A W
PUMP s . MOTOR
I Y
by 7
.010
\L (.254mm)
G e
~
—
~

Figure 5.10 Plot of the plus reading in the across the disc pack alignment analysis example.
(5. 10BE AL 20 55 43 Ao il v i TE e 3 A
Now with the indicator bracket attached to the motor hub reading out on the center member, rotate the unit in
90° increments and take readings.
WAE, KfeRds OB RIR B, ICENLE, FKLLI90° NRALER BoT. TR WRE
I B AR AS, AT LRI #EAT P A e
Bottom reading is corrected for indicator sag: £0.008 inch (+0.203 mm) -0.004 inch (0.102 mm) = +0.012 inch

(+0.309 mm). This is TIR so actual is +0.006 inch (+0.152 mm). (What we are trying to do here is determine the
angle the center member makes with respect to the motor shaft.)

EEXHE/R 88 AR IE A% 0.008%~F( +0.203 mm ) - 0.004%~}( 0.102 mm ) =+ 0.0123~}
(+0.309 mm ). XZTIR, KILSEFRE A+ 0.0065EF(+ 0.1522K), (7E ik #f 2 v Ok 1A
T AL AE. )
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The minus reading on the bottom indicates that the center member tips up as it extends away from the motor.
Using a scale of one small division on the graph equals 0.001 inch (0.025 mm), plot the 0.006 inch (0.192 mm) as
shown on the example.

JERE I SR B, O A B LR A, FRC A e AR, A R L —ANBREE, T
#1%F0.0013%~1( 0.025 mm ), £:410.0067%}( 0.192 mm ), HRBIFiIR.

The motor shaft can now be drawn in because two points along it have been defined: 1. Center of the flex
element. 2. The point just plotted 0.006 inch (0.152 mm) below center member. The shimming requirements
can now be read off the plot where the motor shaft intersects the planes of the motor feet.

BUAET] DLt AL, PRI E E O LT M 1. BRIETTiFdt. 2  NIKIZ: 6 AT
HL £ F J70.006 9858 ( 0.152 mm ) JEARESRILAE T LU B AL -5 FEATLBAIT 10 AR A2 A P e s
t

° M
+004 -016 () )
(.102 mm) (406 mm) ( I 1
-012 |_ J
(.309 mm)
B >
PUMPy ., , MOTOR
: 797' 797
013 016
006 (:330mm) (406 mm)
(.152 mm)
FRONT FOOT ADD .013 (.330 mm) 3
BACK FOOT ADD .016 (.406 mm)

Figure 5.11 Plotting the motor in the across the disc pack alignment analysis example.
5. 1L7E BEAN A L0 55 43 A 451l v 22 1 F L o

In this example, the motor should be shimmed up 0.013 inch (0.330 mm) under front feet and shimmed up
0.016 inch (0.406 mm) under back feet.

PERAMBIT v, AUBLE % 7E T2 R #40.01336+H( 0.330 mm ), 7EJ7 & T #:0.0164%1( 0.406
mm ).

This solution can also be done by use of a pre-programmed, calculator for faster results.
AR TT S AT DR A P S g AR B T SRR RSB, AR IR

For the horizontal (side to side) results, the same procedure is used. Algebraically subtract the side to side
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readings. Indicator sag can be ignored as it cancels out. Plot these readings and the results can be read off the
graph.

XA R, AT UM AR . FARBUNEIRE A A . fRnds TEE AT LDLZE, BFAE
S . X e, FTUAANEIR P a5 R



:
RUHRPUMPEN Heavy Duty, Vertical in Line, Single Stage, OH3, APl 610 Process Pump

Installation, Operation, and Maintenance Manual - SPI

SECTION SIX - LUBRICATION

SN -

6.1 GREASE LUBRICATED BEARINGS j 5 JH $fi 2k

Grease lubricated bearings of the pump are prelubricated in the factory before shipping. Subsequent lubrication
periods depend on local conditions, loads, velocities, operating hours and temperature.

BB AT, AN RV Rl RAE L AT UE N . BES T G T R R . T
VRIS TR AR

Periodic lubrication of the bearing must be performed and additional grease must be added as needed through
the grease fitting. It is recommended to use Chevron SRI-2 or Shell Dolium “R” grease. It should not be overfilled;
this will cause high temperatures on the bearings and reduce their operation life.

WAZBUNS A AR REAT R SR EL A ZBURR A 5 0 I e A R AN I AR A v A e U T B e SRI-2 8]
FeRRZ A “R” JEME AR, ANGT BRI S BUR A i ek A A

The following is a suggested interval for bearing lubrication: PA T & fili 4 1 1 TR B 1) 2 1
e Radial roller bearing — every two weeks. The recommended grease volume for lubrication is 0.15 dm?.
o RMRFEHIK - BPIH K. BVEEIEMIEE Y 0.15 dm?.
e Axial ball bearing — every three months. The recommended grease volume for lubrication is 0.20 dm?3.
o HHFRERHIAK - B=AH k. BUUEIEMIEEY 0.20dm? .

However, it is important to mention that periodic inspection must be performed and the amount of grease
added should be only as needed, without overgreasing.

SRT, AR, T E IS, RIS RN CORYE 7 B, AR R

6.2 PURE OIL MIST-DRY SUMP 4fiJi & -F &KL

A ° When pure oil lubrication is supplied, the oil mist is the only lubricant provided.

. S AEETE I, RAT % 78 HiETE

° The oil mist generator must be running before starting the unit.

. R BT, 5 R AR IEIEAT .
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Basic oil-mist generating system should include the following:

FA S A RGN AL WA

1.

An airline filter water separator to assure a clean air supply to oil-mist generator.
B BRIk Iy B4, ORI 55 7 AR AR R v
An air pressure regulator to control the oil-mist generator atomizing air pressure.
FEHlM P RS S AU I R A3 A

An oil-mist generator which includes a venturi nozzle, oil lift tube, reservoir and oil flow adjustment
screw.

A S A, WA R TR Al s AT RO R
Mist distribution manifold to convey the oil-mist application fittings.

I F4mik i 5 B Y ECAF (0 5 20 BB

Spray application fitting to meter and convert the oil-mist at each lubrication point.
WEERECAE, T o AR MR NI R 5

Recommended Oil: ISO VG 68 Non-Detergent Oil suitable for oil misting. (Refer to instructions with Qil
Mist Generator.) HEFEiH: 1ISO VG 683ETE A, EH T ZE . (W% KAERTU. )

Air/Oil Ratio should be 0.40 cubic inches/hour/cfm (231.5 cc/hr/m3/min)Z3/5. /i ELAFI N 90,4037 57 B
<} //INEF/ efm (231.5 cc /7 /m3/min )

Type of Oil Mist Fitting: Spray type JH 25 Bo {425 7Y .15 25 7Y

Provide oil mist through the oil mist inlet as indicated on the General Arrangement.
S EE R, s s A DR,

Oil mist should be vented out thru the vent as indicated on the General Arrangement. (When pump is idle and

mist generator is on, a mist should be visible exiting the vents. When pump is running, the windage associated
with the shaft, bearing, and coupling makes it difficult to see the mist.)

W5 NOE T KALHRE, EAT B R PTR . (AR E I R AERRTIT R, NAZ AT UG 2 MGE X HE H

i %

L CHFEA, S SRR UL R R EE . )

Maintenance: &7

Periodically inspect the sediment bottle underneath the bearing housing. (Drain as required.)

SE SRS B AR T T . (R 5 EE K. )

If bearing housing is dismantled, flush bearing housing with clean lightweight oil (e.g. ATF).

URARPREVEARRE T RO (B INATE ) el A& .
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e Be certain bearings have a light coating of oil before startup.

JEENHT, HAORTERR ik — 2 R
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SECTION SEVEN - OPERATION
L RAE

7.1 PRIMING JE®&

Pumps handling hot (>500 °F, >260 °C) fluids must be gradually preheated to operating temperature. The most
common method used for warming a pump, or maintaining a standby pump in a warm condition, is the use of a
warming line and orifice, thus circulating the hot pumpage through the idle pump.

KRR > 500° F, >260° C )4 A Z0UZ M PRANEN TARIREE . T I AR sl 26 R R R AR IR PR RS
5 P R A A N AAVE AT AL, AT A SRR AR A I PR R

. It is recommended that the pump be warmed at the rate of 100 °F (55 °C) rise
per hour for normal warming, or 268 °F (149 °C) rise per hour for emergency

warming.

. FELLARE/NIF100° F ( 55° C AR AR BT NG, BE DA/ 268° F

@ (149° C)HIHE EEX B SN .

. It recommended that the idle pump temperature be maintained within 36 °F
(20 °C) of the system operating temperature.
A o BWEEFEEEREERATERENE F(20° C)LLA,

Circulation can be easily accomplished by guiding a small amount of flow from the discharge side of the system

beyond the check valve via a multiple breakdown orifice into the bottom of the pump case. The hot liquid will
then pass through the case and out the suction and return to some low pressure point in the system. In many
cases, the pump drain line is used for the warming connection.

LR B R G HE N o 2 EAR AL 5] S PR ST RES, T LMRE S e AR A . RS,
WAEE e, WD, JRRERGE PR A EVF2 IR, R T I %

Note: Many variations are possible and one that is compatible with the customer’s particular installation should
be considered.

EREARZ AT AR, N5 85 5 R e M e w221

7.2 STARTUP 551

° Every time before the pump is started up the safety devices must be mounted
and fastened.
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>, s il

@ . BRI BN RZH, A A I R 7 a2 A

° In order to avoid risks of injury or damage, all pump units must be equipped
with emergency-stop devices.

. N T 38 G 52 5 BRI R R, BT AT 2R b G 4 R S IR AR

o For operation of electrical drives, control systems and their cable routes, the
safety instructions issued by their manufacturers must be observed.

. NPT HS KB B, dih) R G0 S H A AR 2 B A, U SR s R R
Aii 122 AU

° Turn the mechanical seal locks outwards. To make this procedure, please follow

LI WY the seal’s manual instructions.

[ SN SR S . AT IR, T AR EN R B Bl .

The startup procedure is as follows:

JRENRE 0T

1. Before starting the pump, check the security of all bolting, piping, and wiring.
JRENRE AT, ETA R, EIENATL R 7 e,

2. Check all gauges, valves and instruments for proper working order.
KRBT AR BT 5 1R W TAE.

3. Check all equipment for proper lubrication and correct rotation.
AT T B (R T M R e 15 IE A

4. Verify that the discharge valve is closed.
BB 2 75 5% A

5. Open the suction valve. T A,

6. Open discharge valve and allow pump to fill with fluid (pump is self-venting).
TS, LR e i A (52 B 3 HEU)

7. Keep the valves open approximately 60 seconds to ensure that pump is completely full of fluid.
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PRFFIR I THT T 206080, DATH ORI 58 S T8I A4 -

8. Close discharge valve. J<MIHER IR

9. Uncouple the driver and the pump . #A H-ZX 5l 28 F1 %2 o

10. Start, and IMMEDIATELY STOP, the driver and observe the rotation of the shaft.
JR BN AT IR IR &, WS e

11. Correct rotation should be in direction of rotation arrow.

A R IE e T 17 120 e 1 =k 7 17 o

° If shaft rotation is incorrect, consult driver manufacturer's instructions in order
to change rotation.

. U SR RS AN IR, 335 27 UKl 25 113 7 1R U B DA SR e e

12. Priming accomplished and correct shaft rotation established, the pump is ready for continued operation.
FEVESEIL, BhEREIERG, RHERRLLIEIT.

13. Securely couple the driver and the pump, and ensure the discharge valve is open to approximately %
fully open.

R E R BN ARG, I ORHEIR AT IF B LA 2T T

14. Start driver again, and completely open the discharge valve IMMEDIATELY when the operating speed
has been reached.

HRRBhIEh s, IR BRI RS, SLRISE ST I HEBO -

. Danger: Do not allow discharge valve to remain closed for any length of time.

Pumped fluid temperature will rise excessively causing damage to pump.
A . fE A SRVFHEBUR I (B DG o ZEIR AR B 2 BE A, S ECRIIA.

7.3 OPERATING CHECK JZ/TH &

During the initial operating hours, the pump should be monitored constantly. It is thus possible to detect
irregularities immediately and to take appropriate measures for their elimination (See
SECTION ELEVEN - TROUBLESHOOTING CHART).
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TERIIE TAERF IR, MR iidE. Bk, Al Resc BURBLERAT N, HRBOE A8t 7 LA B (W21
— - R R ) o

To monitor flow, pressure, temperature, and lubrication, regular visual inspection and monitoring is advisable

and/or necessary during operation.
N TR B EEANEE, R, G ) RS AR M A T R/

Ruhrpumpen recommends checking the pump constantly at regular intervals in order to detect problems early,
in case they arise.

BIRE AR BEVUE R AL, DI R &, DA H 3R] R
The operational check routine must include at least the following points:

BIERBERFUAEDEIFEUTILA:

° Beware of freely rotating parts, when the pump is in operation there is a high

risk of injury.
A . 0 H R, HRIEATH, AR RER .

S0 163 = [ N
N | i

\ ik

e Check at regular intervals that the safety equipment is sound and is arranged and fastened according to
the regulations, and energized where applicable.

o Tl EZERFERE L, AEERHEMmEMKE, JFEREAE.
e Check the security of all bolting, piping, and wiring.
o IEFTHIRME., EEMAMLL L.
e Check all gauges, valves and instruments for proper working order.
KRBT ANGE. BRITAER 25 IR T,
e Check all equipment for proper lubrication and correct rotation.
oA BT A7 A A T M e 2 o 75 1B
e Check the temperature of the bearing bracket surface. It should not exceed 185 °F (85 °C).
o RTHIRSCHRMIIRE . AR 185 H IR ( 85 it IRT).
e Check that the pumping unit is running quietly and without vibrating.
B RN T ZHET HERS)

° Unusual or too loud noises point towards a possible fault.

. SR B KPR M U B AT REAEAE R
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e Monitor the power consumption of the drive motor. Low or excessive power consumption indicates a
possible fault.

o IREEIRANHMLANTIFE. DFEMREUT S # RN AT BEAFAE W
e Check the sealing system: 6 &5 % 5t R 5t -

a. Refer to the seal manufacturer for his estimate of maximum acceptable leakage rate, as this will
depend on application, design, location and the sealed liquid characteristics

27 B b ) 3 T N B R P 2R AR A T, XK T R Wtk A B A
L
b. If excessive leakage is present, switch the pump off as quickly as possible, isolate the pump by

closing the discharge and suction valves or using some other approved method designated as
safe for your system, and check the rotating seal ring and the stationary seal ring.

UARAFAE L BETR TR ARG IR, ST S P R 1R AT RN, I Ak P LAt 36 28 48 % A vl
MITTERR S A, I o A e s e ) A [ 2

. If the sealing system of the mechanical seal fails, the pump must be taken out of
operation immediately.

. U RN B (085 B R G Db, 257 BV 1B R IE AT

° The pump may only be operated under the minimum operating range for short
periods. The minimum pump flow is given in the characteristic line.

CNTIVIY| o AR R/D ARG BN B IE1T . S/ N RILE CAERIEL T4

7.4 STOPPING #= 1

1. Throttle pump discharge to minimum flow.

WIRHI R /N LR

. Warning: do not close suction valve, this will cause the pump to run dry.
BB AERAWANK, X2FEERTIET.

2. Turn the power off to the driver. < 13KXz) 2% A HLIE .
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3. Close the pump discharge valve %1 ZE AL IE .
4. Observe the run - down of the pump until full stop. MR KZ/THM, HI7EEE L,

. If the rotor is jerky or suddenly stops, there is danger that the rotor has been
blocked. The pump must be opened and all running clearances checked.

. WU 7Bk BT 1, WIARAE RS T ZE R fE e . AT TP R IR &
P a8 AT (BB
5. Close the suction valve when the pump shaft stops rotating as the pump must be isolated and made safe
before examination.

CYIRAMF IR RSN, SC PR ON IR, e A T AR R AR O R DR i A

. Do not close the suction valve until the pump has come to a full stop, as it may
@ cause the pump to run dry.
. TERFTEEIFIEZAT, ANERARAR, EYXeFEEE T 5.

6. Ensure the drive motor cannot be unintentionally turned on.
B ORBR BN LA 2 RIRTT A -
7. Ensure the shut-off devices in the suction and pressure pipes cannot be unintentionally opened.
B ORI 0 I 0 8 o (R SR A 2 AN 2 RARAT T
8. Drain the pump and the auxiliary piping.
FEA A4 B IE

S If the outside temperature is below 32 °F (0 °C), all cooling chambers must be
C[\ emptied, and all seal system cooling coils must be drained.

. IARANERIR AR T32° F (1 0° C ), WA REELIHS, TAEHARS
A EEE A

7.5 SHORT-TERM SHUTDOWN %5 Bi{= T

If the pump has switched off correctly and has not suddenly come to a halt, it may be re-started without the
need to take any special measures.

IARE LMK, I A RRE L, WJC T RBUE TR it 7T LR BT 5 3.

If the pump comes to a sudden halt, or if the pump was switched off because of a possible danger, it must be
checked for damage.

R RN AL, BE W RS T AT eV AE ISR G A, b 20Tk R T R
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7.6 LONG-TERM SHUTDOWN £ Hi{Z#1

1. Follow the stopping procedure described in SECTION 7.4 - STOPPING.
G 7.4 -5 1R R B AR

2. Disconnect the vent filter and seal openings on the bearing housing to lessen the exchange of air.
W T 38 XU i s I Bl R ST BT, DA R

3. While the unit is idle: 2415 % A TAEHT:

a. If the plant is in an operational state, warm up and start the unit at monthly intervals (see

SECTION 7.2 - STARTUP for details).
A W TR, A B R E)— UNLAL R I 7.2 - 3h)
b. If the plant is not in an operational state, turn the unit over by hand a couple of times at

monthly intervals, ensuring the shaft is not returned to the same position, to allow the bearings
to rest in a different position every time.

IR BT ABATIRE, A HTRESEE LK, #iRiA SRR MEERAE,
VR UT BAEA R A & .
4. |If there is danger of freezing, drain the pump, drain the oil from the pump bearings and all the auxiliary
piping.
WAL T GEUKRfER, HEE I, HEE SRR N A A B E P g

5. Change the oil before recommencing operation, ensuring the correct grade and the correct volume has
been installed in the bearing housing (see SECTION SIX - LUBRICATION for details).

FUFOITARERIEAT, FEABLh, DR R AR h 22 T IR IR S5 AN B 0 ) A R (VP L 28 /N1 -1 )

SECTION EIGHT — MAINTENANCE
5 )\ERIT-IRFRGEE

To perform the maintenance of the SPI pump, no special (custom made) tools are needed.

HEISPIZE, ANTH BERERR (E B 1) T A .

. Before initiating maintenance procedures disconnect all power sources to the
equipment and discharge any parts which may retain an electric charge. Use
proper locks to avoid accidental start-up of the pump system. Failure to comply
may result in severe personal injury.

. FETF RS Yot Z i, Wi T e (T A B, R0 AR T W] BE R B HEL A A 748



RUHRPUMPEN

> P

> B

8.1 DISASSEMBLY $5#!

58 / 107
Heavy Duty, Vertical in Line, Single Stage, OH3, APl 610 Process Pump
Installation, Operation, and Maintenance Manual - SPI

PEREATTRCHL . A PG (B LA S R R G AN A Bl R MR AT RE 2= &
BUTENSIE .

When performing the maintenance of the pump, use the safety equipment
appropriate for the pumped fluid, materials, and location of the equipment,
such as gloves, safety glasses, harnesses and other equipment regarded as
mandatory by the plant’s safety instructions.

XPRBAT A, RS SRR MRS BN 7 e g, T
B ZeRE. ZawNT] ZAe RS A R

Any work with pumps that include handling dangerous liquids should only be
made with adequate protection equipment for handling hazardous liquids.

FEAT AR BRI A, IS E R U, #ORAC % AL 06 1 PR3P i 4 R A
.

When working near hot surfaces of the pump without insulation, safety
equipment must be used at all times. Safety signs must be present to ensure
that no one touches the pump accidentally.

MAE R G R ARIENE TAER, DA ZaR&. BIH %
Ehris, DR N BA/NOE MR EIZR .

During both dismantling and assembly processes, pay special attention on the
stability of the items to be removed. If necessary, use support equipment.

FERENAA B R o, RV E B A TR R AR E . I b, AEHISZ
PR,

As a design feature, the entire rotor (driver, casing cover, mechanical seal, bearing housing and impeller) can be

removed from the casing as a whole unit. The casing remains connected to the piping.

VR I—ANRFAE, BN T (IXBhas . Ahoeai. HUBCESES . SR SO 58) &R LUE N — B R A 5E

EIRF. S e EEEEE,

1. Stop the pump. See SECTION 7.4 - STOPPING. 1545, W45 7.4 Fi-{= 1k,

2. Drain all possible fluids from the pump case and bearing housing.
MR ST Al AR A PR BT A A
3. Disconnect any auxiliary piping and wiring that could interfere with disassembly.

WA AR AT P4 20 AR B B A T R %
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Disconnect the driver-to-pump coupling and remove coupling spacer.
WiT X ah ae- S kA &5, JFF TR & .

Separate the support of the driver from the casing. First, remove the hexagonal screws, afterwards, lift
the entire support in a safe way and place it over a flat and stable surface.

WORBN 2 IR G AR B . B, BRI ANSABRET, AR5, ZerfRRBANEE, IPEHLEEF
Wi E R .
When disassembling the pump, match mark, tag or otherwise identify all parts, and provide separate

containers for small parts. Refer to the pump sectional drawing included in SECTION TEN - PARTS
INFORMATION / SECTIONAL DRAWING for proper identification of parts.

PREVERS, VLECARIC ARiC B UAHAR DT SORB A 4, JFE N EIF AR L . A REAF
MIIERRIRA, 5525 SR RS S/ i P 5 R i T

To separate pump cover from pump case, first remove the stud nuts, then use back-off screws in the

taps provided to break the cover-to-case gasket joint.

NTIERERGFERFTE, ERIF T RCREIREE, SR 78 224 o 8 B IRET RIOT #2552 2 18]
R Rk

Remove the nuts from the studs that fasten the casing cover with the bearing housing.
MK A7 i 5 AR SE [ E A B3R N IREE

Remove the pump cover-bearing housing assembly by providing a chain or sling support for the
assembly.

I AR SR BT RSO, PR N R e AR TR AL

A ° Avoid bumping the impeller or the pump half coupling.
6 Al 43 P40 BN~ IR 45

After removal, place the pump cover-bearing housing safely on suitable horizontal supports.
PREIS, K2R o il R 52 22 B AE G I /K P S 48

To remove the impeller, first remove the cover-to-case gasket, and then remove the impeller nut,
impeller, and key.

BRI, HAR R SR, SREIR IR R RE . A A
. Do not heat the impeller. NEn#nt-45 .,
Exercise care and remove mechanical seal as follows: /NUERVE, PREIHLIREZE B, %88 DL N 5 A

a) If seal has an outside drive collar, engage seal setter, then loosen setscrews prior to removal of
assembly.
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W B SRS IR, WER S B e A as, SR G CEYR BN 2 RAATE € A1 55T o
b) Remove bearing housing-to-cover cap screws. #f N4li7KFH 2 o5 10 55 1247 .

c) Slide pump cover, with seal attached, off pump shaft. Place the cover, with seal flange facing
upward, on worktable.

Rt A7 S B R AR B 1 B AR o RN ] B TRE AR S b

d) Apply protective wrap and store seal components. Refer to seal manufacturer's literature for
disassembly, inspection, cleaning, and reassembly of the mechanical seal.

L PR B 28 A7 B AR . ST AU B AR ED . R, JEEMER AL, HSEE
i B S
Disassemble the bearing housing as follows: %L T 0 IR EIHh K FE:

a) Remove pump half coupling and key. Application of heat is required for the removal and
replacement of pump half coupling. Use a puller tool to remove the pump half coupling.

PR NI AR AR o R ERT B R B 5 T B AR R TR N AR 2%

. Use a safe heating method and provide protection for personnel handling the
heated half coupling.

A . P2 ATk, AR EAE I 25 XN 5% 2T DRy 15 i
b)

Jled bearings only, remove self-tapping screws and remove the fan housing from bearing
bracket.

GEH T XA GA, J7F B BOBET MGl A S48 3RS KR Ah 5T .
c) Unscrew and remove the exterior radial cover and the exterior thrust cover.
F7 R FFAR RSB AT 7] 55 A0S0 1EHE 5 o

d) Pump shaft can only be removed in one direction. Press pump shaft from impeller end through the
bearing housing. Remove radial bearing from shaft and remove oil rings if applicable. Remove
locknut, lock washer, and remove thrust bearings from shaft.

SR A BEN — DT AR o R A A S i I R e . WA EAR R AR A B K, AR AE,
PR JRNBURIREE, BRI, I R EIR N HET B

e) Remove the inside radial and thrust covers with their respective labyrinth seals.

PR N NI A ATHE ) d S L% E ik B U

8.2 INSPECTION AND CLEANING 2 511

1.

Thoroughly clean all parts and dry them with compressed air or a clean, lint free cloth.

MRS G ITAEAE, IR 2 SR TR A BT
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2. Inspect all components for corrosion, erosion, pitting, and scoring. If required, replace with Ruhrpumpen

O.E.M. genuine replacement parts.

RERA SR SAER, R, AR, W2, HERRERGEREOR BT

a.

b.

7.
j.

v,
Visually check all individual parts for any damage #14 FT G B FA4 2 5 A ik .
Check the casing for wear & & &4 /& 75 B 46 o
Check the impeller for wear.fo & 58 /& 75 BE 4

To remove wear rings, first remove screw pins (if not welded), then either machine the wear
rings off, or remove by segmenting with a diamond pointed chisel tool. Replacement wear rings
are installed by a light shrink fit (see SECTION 8.3 - REASSEMBLY).

EREERIEBIA, BB BRIEIE (W R B IRR), RN THE SRR, B FENIm R
THEEIBER. & R8I R B AR IL 7 20355 (S LA 8.3 - FLHT L)«

Check the radial clearance for wear. F&274% |n) 8] B2 75 B3

Check the antifriction bearings. 6 2% Vil B 51 7K .
Check all auxiliary piping. & £ BT 45 4 Bh i 18
Check for transmission elements of the coupling. & Zx Bé 4 8% AL 3 oot .

Set pump shaft between the centers and indicate shaft run out. Shaft run out should not exceed
0.001 inch (0.0254 mm) T.I.R.

B B0 2 18], FRERF Ik . Al Bk AN B 10,0013 5 0.02542K)

Inspect the mechanical seal to detect wear. Even the minimal damage to the mechanical seal
means its components have to be replaced.

FRASE B LA 85 e RS T B 45 o RIS AL S B (SR AR S, (Bt TR 0 AU 6 B A'F

Replace all the gaskets and o-rings. & #t FiT & H fE Flo JE [ o
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8.3 REASSEMBLY E 4

Reassemble as follows: FEZH A BAIR .

Observe the plant's safety precautions when lifting heavy components. Request
help when moving or positioning them.

. G R IE R P A N WU R S DR (o i 22 WA NI VSR ST N
B AR FER .

>

. Mounting of bearings should be carried out in a dry, dust free area away from
metal working or other machines producing shavings and dust to avoid
contamination of bearings.

TTTENTION] o ORISR RIAE TR TR BT, 3 I TS A A A
S IRAHIBLEE, LIRS T5 Sl

. The bearings should remain in their original packaging. Once they are to be

assembled in the shaft, they must be removed from their packaging, and the
preservative in the outside diameter and the bore must be wiped out.

EITENTON « Feirshmmmm e, — B b, Mosesfas, jHus
i M AL O B

1. Putoil in the shaft to lubricate the bearing installation and preservation of parts.
FER B, P RAE 22 PN A DR AR IR T K

2. Place and heat the two thrust bearings in an induction heater. Turn on the heater. Continuously

measure the temperature of the inner race, looking to reach 230 °F (110 °C).

4 AN HE ) i R 0B AR SRS NS TR Ik, AT TR INENES . LRI E N B IR, A E] 230
(110 K.

. Measure the temperature continuously with an infrared thermometer, pointing

‘ to the inner race of the bearings.
S e SNRREHERMEAME, SRR,
3. Position the shaft vertically (with the coupling side upward) in a press.
K ot 7 BB AL R AL (BB 2% 00 5 L) o
e  Cover the jaws of the press with soft material to prevent damaging the shaft.

o HEHMEVE d A SHLH O L, DLBH IEHHIA
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4. As soon as the bearings have reached the temperature of 230 °F (110 °C), place the bearings on the
shaft in a back to back arrangement (the serial numbers in the outer race are in contact between the
two bearings).

B IRETEE] 230° F (1110° C)Ja, RifhR T 0 15 T3CELAE Sl L (1 B0 Py 9105 6 7 A el 7 2 ) AT 42
firt) o

. Wear sufficient hand protection to avoid personal injury.
R R TR, DA N B

W&a

Figure 8.1 Placing the thrust bearings into the shaft.
SEREEEWALVE i

5. With the locknut, but not the lock washer, tighten with a spanner wrench until snug, to ensure that
there is no gap between both thrust bearings.

AR IR EE, (HAVE UK ARE, FRTir, BEREFTE b, DL RPN & [0 5A 1]
B

. Important: wait until both bearings have cooled down to room temperature
before starting the next step. This cooling period is critical to ensure the final

contraction of both bearings before the next adjustments.

. HE R BRI HARE R B EIRG, FIFE N2 XA A X
TR T — U RE T PR Al I e U A R E
6. Now, remove the locknut and position the lock washer so that it is in contact with the thrust bearings on

the coupling side. The tab on the lock washer inner diameter must be bent to fit into the small keyway
recess cut into shaft threads, to prevent rotation of the bearing locknut.

BUE, % PBURIREREIf 2 AL KA e, {5 0Bl 25 000 Fr) L Rl R B i BB FR BBl P A2 1Ty
WA, CARC S DI NS AREU) /N, By 1k Rl R SR IR B e

Figure 8.2 Positioning the lock washer into the shaft.
Pl 8. 2. it 5 H il v o )l

7. Position the locknut with the taper towards the side of the lock washer at full-stop.

e A PR B X R A 58 A A5 L I 1 K R L — (U T
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8. Tighten the bearing locknut as tight as possible by hand using a spanner wrench. Now, with the help of a
hammer and the spanner wrench, advance the locknut at least one-eighth (1/8) and up to one-quarter
(1/4) turn, to firmly snug the assembly, ensuring, at the end of the tightening process, that one of the
lock washer tabs lines up with the slots in the locknut.

PR TS AT BETT SRR BRI R . BUE, FEEE FAR T T, BURERRHE = )\ —
(1/8)simE Nz —(1/ 4, REDEAIE, BRI RER, Hob—MEURERE N T 58905
WL PR R X 5

Figure 8.3 Placing the locknut into the shaft.
K 8.3 # B SRR BEBN il

9. The tab that aligns with one of the slots is bent into the slot so it works as a lock and the locknut cannot

be loosened. Use a screwdriver and a hammer.

HHrp—AME SR E D i B, ERBIBIER, BURREEARIATT . TR R T
- RERAE
. Inspection point: Inspect that the bearings are adjacent to each other, and that

both are assembled seated against the shaft shoulder. The thrust bearings must
be able to run in opposite directions; if one or the other cannot rotate, there is a

problem with the assembly.

. KA A A Pl R 2 AL AR S, DA RS e fE e o 4D Rk
JRe s AR S 77 1847 s WHRIX — a5 — /M ANRe e fe, WA 1)
o

10. Now take the shaft out of the press and turn it over 180°, place it back in the press to reassemble the
radial bearing.

U SIS AL B, B 180 B2, Tl I B EEE A R AR ) Al K
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11. In case of radial roller bearing, place only the inner race of the radial bearing in an induction heater.
Turn on the heater and continuously measure the temperature of the inner race, looking to reach 230 °F
(110 °C).

U R AR R A S, T DCKE AR 17 Gl AR R PN BBLTBON RS A3 v ST RIS, Rralil & i 18l i)
RJE, ik #) 230° F(110° C).

Figure 8.4 Placing the inner race of the radial bearing into the shaft.

P8, 4R A 17 k7 FA) PAY P JBON B o

Elll |—— (QI‘

o) . . .

Ll j : Hh L Measure the temperature continuously with an infrared thermometer.
o FH LT AR TH I 20 & iR .

12. Put some oil to lubricate the shaft’s radial-bearing area for bearing installation and preservation of

parts.
TS Yl 7 Vil AR T R X, T Al e R T AR A

13. In case of radial ball bearing, insert the oil rings at the shaft. As soon as the bearing reaches the 230 °F
(110 °C) temperature, it is manually positioned in the shaft (with the serial number visible from the
outside). The bearing is maintained in position until it cools down enough to stay in place (to room
temperature).

AR RAR AR R AR, Rl m A . Bl —i530230° F (110° C )IREE, b T Aoife
(ST A B35 5) . RG2S B, ERW AL CLORRFEE M6 E (=)

. Wear sufficient hand protection to avoid personal injury.
A ZFRAF R TR, DL NS 55 .
. Inspection point: Now that both thrust bearings and the radial bearing/radial

bearing’s inner race have been reassembled in the shaft, make sure that there is
no gap between both thrust bearings, by holding them and trying to move
them.

. A R BOR AR P 73 il AR RS [ i 7 /4 1 il 7 £ PA) Bl 2 e A il B R A
B, BAECANKERSD, BORPTHE R Z R BAT TR .

. Protect the bearings with oil and cling wrap plastic if you are not going to

ENTION

il

continue the assembling process immediately. When resuming the assembling
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process, remove this protection

. WEARATH D Eak e iod /2, A ORIk, JF R OREBE G IF 28R 1K
AP RS, BERIL IR

We should now assemble the interior bearing covers directly to the bearing bracket.
TRAE LK P 0 e 5 L P 2 28 B e kS 48 b

14. Insert the grease retainer NDE in the bearing bracket radial side making sure of placing the
corresponding locating hole.

K47 g FEl NDE i Nl A S ZRAR 10, ORI ELAE AR L (19 58 A7 fL o

Figure 8.5 Inserting the grease retainer NDE in the bearing bracket radial side.

F18.5:K1 377 i FEl NDE A\ il 7K SCZR A ) o

15. Next, place the spring pin in the corresponding location hole in the grease retainer NDE.

BRSNS G FEl NDE (KA ML B AL o

Figure 8.6 Placing the spring pin in the corresponding location hole in the grease retainer NDE.

%] 8.6 K # & B4 T ELAE 57 IR FEl NDE PRAH AL B AL



RUHRPUMPEN Heavy Duty, Vertical in Line, Single Stage, OH3, APl 610 Process Pump

Installation, Operation, and Maintenance Manual - SPI

This locating spring pin must not be above or at level, but completely inside the grease retainer NDE.
The locating spring pin allows the correct alignment of the channels for the grease fittings.

ZEN TR AT TR TP ALE, e T IR NDE Ao 8 73 S 4 1% 5 1 v i

W ) T ek T P B X 55
T AT . Machining of the grease outlet in the interior axial/thrust bearing cover must be
—T LM | ﬂ“;"H aligned with its corresponding machining in the bearing bracket.
. DAY RS )/ 2 R 5 R A R PR T 0 2 LA B S 28 R PR A B D T

XF e

16. Insert the grease retainer DE in the bearing bracket axial side and make sure of matching the
corresponding locating hole.

s 97 i Pl DEFA N AR S 2B PO, R f D5 AR I 1) 5 A FLIL I

Figure 8.7 Inserting the grease retainer DE in the bearing bracket axial side.

F18. 74547 I Pl DA A\ At K S 2Rl [ 1)
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17. Place the spring pin in the corresponding locating hole in the grease retainer DE.

K SRR NS IR FE] DE FRAH R E AL AL

Figure 8.8 Placing and locating the spring pin in the grease retainer DE.

] 8.8 I 3L 55 4 OB AN e AL AE P R B8 DE

This locating spring pin must not be above or at level, but completely inside the grease retainer DE. The locating

spring pin allows the correct alignment of the channels for the grease fittings.
N R A = T B TOKPALE, B a5E 20 T4 I Bl DE P o e o7 39 38 4 1 12 L5 i Ve e O P e
TEHERXT 55

B
\

e AN Machining of the grease inlet in the interior radial bearing cover must be aligned

“T LM | HHM with its corresponding machining in the bearing bracket.

. A P82 10 it K e R N TR0 I 205 A i K S AR e R AR S T —
FEXSFF o
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18. This step applies only for pumps with a radial roller bearing. You will need a hard plastic block. After
oiling the bearing races and the bracket, position the outer race of the radial roller bearing (this must be
aligned to ensure a correct assembly). Now, with a rubber mallet, hit (softly) the hard plastic block to
insert the outer race all the way in (ensure the sleeve or block dimensions are similar to the outer race
of the bearing).

BB BROGE T A2 R R IR o IR 2 MEERIE . 25 Rl sE eI A SO 2R B R, e AL
A TP AL il 7K F) A1 2 B (oo 2500 55 AR DR IEWRRE IR ) o BULAE, RS B (e bt ) e R 2RL B, g
A R4 N (R PR 5 2 Bl (18 RS 5 Sl 7 1 S Bl AR L) o

Figure 8.9 Placing the outer race of the radial roller bearing into the bearing bracket radial side.
] 8.9 A4 A% [ TR AT it K 1) 471 i P TSN i 7 S 2R A% e

-TEU‘HHH\H o Check visually that the outer race of the radial roller bearing has reached its

|
il
i

limit within the housing, resting over the interior radial bearing cover.

. RIS A 1) T8 B 7K ) 71 DR P 2 75 008 B AR SR AR N OB PR, A B 1 9
AEE 7 &
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19. With the bearing bracket in a vertical position (resting on the radial side), place the shaft assembly
(moving the shaft downwards with the radial side of the shaft facing down) in the bearing bracket (from
the coupling or thrust side of the bearing housing) until the array of the axial/thrust bearings seats

completely on the shoulder.

b A SCORAE T T ELAL B (FELEAR FOON), K Sl 2L ot )42 1 (0 01 R 5 ) 8 e A S 2R o (B
AR TR I 5% L AR, 3 Al 1) / LA A R 5 S8 A 6 TR A L

Figure 8.10 Placing of the shaft assembly into the bearing bracket.
K] 8.10 Kl AT TN A S 2R
20. Position the bearing cover NDE gasket in the bearing cover NDE ensuring that all the openings match.

e St R s A AVURS U 4% L T B A R s AU b, R ER BT T UL .

Figure 8.11 Positioning the bearing cover NDE gasket in the bearing cover NDE.
] 8.1 444 Al 7K 5 oA A I % B TS A K 7 e B o
° Do not use a hydraulic press, since the seal can be broken.

ANEE BN, FEHAT RS B,
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21. Manually position the bearing cover NDE on the bearing bracket radial side ensuring the cover is rotated

in the correct position.

Fal sl 7K 52 NDE R RRSZ AR RN, it O i e % 21 IR 6 (A2

Figure 8.12 Positioning the bearing cover NDE in the bearing bracket radial side.
8.12 Kl Kk T NDE JBECZE Hli A S 2842 ) ] o
22. Position the socket head hex bolts (bracket sizes 35 & 55) or hex bolts (bracket size 75), previously
protected with anti-seize, by hand.
T2 Hi FH BT E ORI IR N 7S A IR (SO RST 35 A1 55 )l S iR (S 28 RNE 75 ). 2T
DTSSR
23. Now tighten these bolts diagonally (crosswise) to ensure correct reassembly.

BUEXS 1 (52 )37 BRI LR e, DR DR IE AR ELFT 5%

Figure 8.13 Placing and tightening the socket head hex bolts in the bearing bracket NDE.



RUHRPUMPEN Heavy Duty, Vertical in Line, Single Stage, OH3, APl 610 Process Pump

Installation, Operation, and Maintenance Manual - SPI

P 8.13 4 PN 7S MR B 7 il K SZ 2R NDE HRIf TR .

. Make sure that the gasket has not moved out or is not pinched during the

ﬂl \
H"{J‘H‘ﬂ process.

. T ORI PE A D o 2 A 7 B IR
24. Insert and press the labyrinth seal NDE into the bearing cover NDE

2k B A% NDE J6dE N fli 7K &5 NDE .

Figure 8.14 Inserting and tightening the labyrinth seal NDE in the bearing cover NDE
8. 1445 1k gy sU A HNDE i N 7K 2E NDE 3457 %

25. Once the labyrinth seal NDE has been placed it needs to be locked by the retaining ring inserted in the
radial side of the shaft.

— BRE A E NDE L T, B E AR AR R O A BUE -

Figure 8.15 Inserting and placing the retaining ring in the radial side of the shaft
K181 BRI N I 0 B AE it P 428 1) 1)
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26. Insert the grease fitting and the hex plug on the correct place for radial lubrication.

R Yo A M 7S A 2 S Bl N AR [ 1 B R A

Figure 8.16 Inserting the grease fitting and the hex plug on the radial side.
P18, 1 6444 1] g ek W R 7 A ZE SR Al A AR m
27. Hit (softly) the shaft on the coupling side to ensure the correct assembly.

S K i 53O0 1) e AR O I 2232

= E|| = .-.|| . Inspection point: After this assembly, the shaft must be able to rotate by hand;
i) s : il . . . .
‘r |L|'J”||hh however, there is some resistance to make it turn due to the action of the

labyrinth seals.

. WERCHEE, BULRE Fahiefs: Am, BTREXESMIER, #
B AP — L5 T
28. On the axial/thrust side, use one or several hard plastic flat surfaces to hit (softly) the axial antifriction
bearings with a rubber mallet, to ensure that the anti-friction bearings are completely in contact with
the shoulder of the bearing bracket.

FERCo/AHE TIPS B0 LA 1 T P A (Y et ) o o B el 7, DA R Dl B el 7
Sea SR SCRINE H R
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29. In the case of bracket sizes 35 & 55, insert and place the round section joint ring (O-ring) in the bearing
cover DE.

UASRSCHRRST O 35 A1 55, IR AT HERIA( O TE3A)Hl A\ JF TS B AL 4K 75 DE .

Figure 8.17 Inserting and placing the round section joint ring in the bearing cover.

8.1 74 [ T ARk T A A 2 4 I B A R

30. In the case of bracket size 75, position the bearing cover DE gasket in the bearing cover DE ensuring all
the openings match.

FESCHRRSE 9 75 WING LT, KefhK 75 DE el s B /e Bl 7k o DE th, #CRFTA T LK.

Figure 8.18 Positioning of the bearing bracket DE gasket in the bearing cover DE.
F18. 18l 2K S 4 DE R Bl £ il 2 25 DE U E
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31. Position manually the bearing cover DE on the bearing bracket axial side ensuring the cover is rotated in

the correct position.

TRl K o DE JRCE AL RIAR SO, Of o e e 2 IE A AL

Figure 8.19 Positioning the bearing cover DE in the bearing bracket axial side.

P18, 19K it 2K i DESE (o7 48 il 7 SC 28 Lo

32. Position the hex bolts (previously protected with anti-seize) by hand.

FEIR BT /N FR e (UL T B 0% B IR ) o

33. Now tighten these bolts diagonally (crosswise) to ensure a correct reassembly.

XA (R X ) $7 B IX e igae, DA DR B A BT 2

Figure 8.18 placing and tightening the hex bolts in the bearing cover DE.
8. 18K 7S A R A T B 4 SR AE A 7R W DE Y

i1
I
I

i

-TEHH“H\H . Make sure that the round section joint (O-Ring) or bearing cover DE gasket has
LR not moved out or is not pinched during the process.

(i

.\ |
0

. T DR[5BTI 2 3k (- OJRBR) Bl il 2K 735 DE 2 8 78 i T3 72 v 8 6 %t Bpt %
k.
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34. Then insert and press the labyrinth seal DE into the bearing cover DE.

IR JrR i E A B DESI I T Sl & % DEH

Figure 8.21 Inserting and tightening the labyrinth seal DE in the bearing cover DE.
Kl 8.21 fEffR o DE H 4l A JF4T 518 B X% &) DE.
35. Then insert the grease fitting and hex plug in the correct place for axial lubrication.

IR LR EhERTHL ZIVAVEE PR VN MR EI MR G

Figure 8.22 Inserting the grease fitting and hex plug on the axial side.
Vel 8. 22 75 il 1) AU 3 A JTET 8 YT B R 7S R 2 ko

] Apply pipe tape sealant only if it is a pass-through thread.
o CUMEMBCHREFIREON, AR S

S—— Inspection point: Check visually that all the threads in the bearing bracket have

\ _H'.!;j.:h":i:ﬂ a plug installed (no thread should remain free after this step).

. R i H A BRSO TR RSO 1 224 1 28 T (R IR A, AR
BRATHRANRERR) o
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RUHRPUMPEN

Wear rings may have been welded or screwed. In case of the screwed ones, follow the next steps, except where
welding is indicated. In that case, replace welding with screws.

PEIRIA T RE DL IR BT 5 . IR RIRGOER ), BB R, SUEEMRE T 2. ERMELT,
FRRET 5 A7 4% o

36. To insert the casing cover wear ring into the casing cover, follow these steps:
KWEERNENEANEE SR, %N PREME

a. Place the casing cover wear ring in the freezer for 3 hours, to shrink it and facilitate the
reassembly of the casing cover.

R oh 7o BE AR UK VR 3 /N, (LA, A A5 i BB AL

b. Insert the casing cover wear ring completely to the shoulder on the casing cover using a rubber
mallet.

il FHAR Bl A 2 7 i PR A 58 el NS 98 i B 1R JR 8

Figure 8.20 Placing the casing cover wear ring in the casing cover.

K 8.20 &4 wL il BE IR OB AR B

ATl Insert the casing cover wear ring so that the shoulder rests towards the inside of
HU'N the casing cover.

AITEN

|

. WANEE R EEIA, (U A B i

c. Mark at approximately 120°, three evenly spaced points in the outer diameter of the casing
cover wear ring.

EEE B B IME FRZ) 1207 AbbRid =AM 5] (ARG 1 R

d. Tack weld at these three points. The length of the tacks are % inch (6.35 mm) for rings with a

4inch (100 mm) diameter or under, and % inch (12.7 mm) for rings with a diameter over
4 inches (100 mm).
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TEIX = BT SR . T EAN 4 F55F( 100 mm )aEE/NPIR, B RSRET K A TE )
(6.35mm), X EAHL 4 5551100 mm )R, BT ACSKET I B AT (12.7 mm ).

e. The weld points are polished to give them a finish.
PR A G ER, fEHOEE

37. In the inner diameter of the casing cover, the stuffing box bushing is positioned. To do this, insert the
stuffing box bushing with the rubber mallet to the limit (it is installed by the outer side of the casing
cover). Tack weld at two evenly spaced points (at 180°). The length of the tacks are % inch (6.35 mm) for
rings with a 4 inch diameter or under, and % inch (12.7 mm) for rings with a diameter over 4 inches. The

weld points are polished to give them a finish.

FEAM e N AR, TP ERE R . il FAR R RN SEOR) bR o 4 A R A7 B (8 e e AE A
Feai FIAMU) . FEPANII S RIBR AT s 180 ) B pidf. XTEAAN 4 Je~F B/ NIIR, BT RCKET
I EHT(6.35 mm ), X T EALHIE 4 SRR, T CSKAT KBNS (12,7 mm ). fR8
FUTEBUR ZEDG

Figure 8.24 Positioning the throat bushing in the casing cover.

8.24 JEME R AT BT B 1R

7 =Ar . Inspection point: Check visually that the rings are assembled to their
—TTEMl H'U'M corresponding limits in the casing cover. Check that all welded points are
polished.
. R o H A A A 75 3 B A1 5 i AR R AR PR AL B o A A BT A e A
.

38. To place the wear ring that works with the casing, follow these steps:
JCE 5 ATl S BTN B, #2 PU T AR IR ER A

a. Place the casing wear ring in the freezer for 3 hours, to shrink it and facilitate the reassembly of

the casing.

RSP TS BEIAUKER 3 /N, ARSI, (T AhFe i EpT AL .
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b. Insertitin its position (to the limit) with a rubber mallet.

FRS B K FLAR N LA B (AR

Figure 8.25 Placing the casing wear ring in the volute casing.

8.25 H FC AR B I TR EL AL IR e e

. Insert the casing wear ring so that the shoulder rests towards the inside of the
casing cover.

. WAEEEG, )8 Mol EEHAN .

c. Mark at approximately 120° three evenly spaced points in the outer diameter of the casing wear

ring.
TEER BERIRAME KL 120° AbbRic = AN SRR A £

d. Tack weld at these three points. The length of the tacks are % inch (6.35 mm) for rings with a 4
inch diameter or under, and % inch (12.7 mm) for rings with a diameter over 4 inches (100 mm).

EX =T S8, N TEAN 4 JFBE/NIR, BT RCSRET K B N9~ ( 6.35
mm ), X TEAEE 4 J57(100 mm ) B3, BT RSKET 0K N 9E~F(12.7 mm ).

e. The weld points are polished to give them a finish.

R R iR, HHOER.

. Inspection point: Check visually that the casing wear ring is assembled to the

ATTEN

limit of the volute casing. Check that the three welded points are polished.

o KA E MUK SN IR TR E A SR LB A=A
ERTHIE.

39. To position the impeller wear rings, follow these steps:
JENLHHRC BRI, DU PR

a. Each of the impeller wear rings (two, one for each side) is inserted into its position (to the limit

where it stops) with the rubber mallet.



/7 N\ -

T i 0 / 107

RUHRPUMPEN Heavy Duty, Vertical in Line, Single Stage, OH3, APl 610 Process Pump
T

Installation, Operation, and Maintenance Manual - SPI

A B Bl A SR P A (PSS AR — M)l A LA B (B 1 B AR ER ) o

b. Mark at approximately 120° three evenly spaced points in the outer diameter of the impeller
wear ring.

TEMHFE TN BE PR AME K2 120° AbARic =AM ST 1EIBR 1K £

c. Tack weld at these three points. The length of the tacks are % inch (6.35 mm) for rings with a 4
inch diameter or under, and % inch (12.7 mm) for rings with a diameter over 4 inches (100 mm).

EIX = T AR . T HAEN 4 JFaE/ANIIR, BT B ORSRET 1K B 3 ( 6.35
mm ), 5T EAHET 4 9557100 mm )R, BT B9 RCSRET K A TE~F(12.7 mm ).

d. The weld points are polished to give them a finish.

Rk R iR, HOER.

Figure 8.26 Placing the impeller wear ring (eye side) into the suction side of the impeller.

Pl 8.26 i T P A (HR ) O Pt RO MR

Figure 8.27 Placing the impeller wear ring (hub side) into the coupling side of the impeller.
Kl 8.27 K I HE T B 2 (58 B AN ) N P4 B B A 450

. Inspection point: Check visually that each of the impeller wear rings are

C_"\
—
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assembled to its corresponding limit on each side of the impeller. Check that all
welded points are polished.

. A s F ARG 2 A P B 53 A 2 75 2 P 8 e s — 0] 0 A 2 A0 PR A
RN RN o R b

40. To place the mechanical seal in the casing cover, first check the drawing of the mechanical seal, to be

sure of assembling the seal at its correct position.
AR e T PR B, 5 e AU B 0 BAR, ORoRe 2 e T e I AL
Now:IL7E
a. Install the mechanical seal in the casing cover with the four studs and nuts.
PV SEAE AR BEAS A Sh 5 o _EREATH U B 222
b. Tighten these bolts diagonally (crosswise) to ensure correct assembly.

XA (B8 XOFT BRI LR, DARA DR IERA 22

. Inspection point: The pump shaft must be able to rotate without problems.
TVON o mems s i i iR
41. To assemble the bearing bracket with the casing cover, follow these steps:
Rl AR S IR S A e g A AE i, 2 DL D IRERAT:

a. Lay the casing cover down with the bearing bracket mounting surface up.
BURAN e, AR SO 22 e b

b. Lift the assembly of the bearing bracket and position it over the casing cover shoulder.
SRR SORANE, IR HIEAESN TEE R L.

c. Position the bolts (previously protected with anti-seize) by hand.
P (L 4f 88 (LART FH B $1 %8 BLAR 7)o

d. Tighten these bolts diagonally (crosswise) to ensure the correct assembly.

X (S8 XO)FT BRI LR, DB PR IERAZH 2
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Figure 8.28 Placing the bearing bracket assembly with the casing cover.

K 8.28 Ky fli 2K SCHEAA AT 5 45 e JE — 2.
42. To assemble the impeller on the pump shaft:

FEFR i b2 e 2D IR

a. Position the impeller key in the pump shaft.

I R TRCAE R B

Figure 8.29 Positioning the impeller key in the shaft.
K 8.29 g A EE S AE R

b. Now position the impeller on the pump shaft until it stops on the shoulder.

BUERG AR TAE R |, BB AT AR AT

Make sure that the suction side of the impeller is directed towards the opposite

AT TENTION sde.
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. il R P O PR N A 35 1 A e 0

Figure 8.30 Introducing the impeller into the pump shaft.
Kl 8.30 K& 5 Nl

c. Install the impeller nut ensuring it completely seats on the impeller (a pneumatic wrench is

used).

R REIREE, B ORI g 4 e AR A B (R T

Figure 8.31 Installation of the impeller nut to tighten the impeller.

F18.31 22 R R IR BE LA T TG

d. Install the socket set screw with loctite and tighten it with an Allen key to secure the impeller

nut.

M2 B e RET, IFH A ANAIRTITER, B E M IR R
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Figure 8.32 Inserting and tightening the socket set screw to tighten the impeller nut.

B 8.32 i N JF 7 55 fe] [ A2 AT DAST KR IR B

?ﬁﬂ“mﬁﬂ\ﬂ o Inspection point: Rotate the impeller and make sure that the wear rings do not
NIITEN VI make contact.
. R 2 SR A, WA ORAN R R B i S R
43. To place the continuous studs in the volute casing, follow these steps:
SO SR B AR R T, EPAT LT AP R
Clean the continuous studs and threads on the casing so they are free of foreign materials.

TSN L HESHIRFE RS, A HBA R

b. Insert each continuous stud (previously protected with an anti-seize agent). Each one must be

a.

hand-tightened.
RSN IELLIRFE (AT I PR S0 R 37) . B AT 75

Figure 8.33 Inserting the continuous studs into the volute casing.
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K 8.33 FHE LRI I N R e e »

c. Now, use the double nut technique to fasten the studs all the way in (the studs do not require

torque).

BULE, A FH SV BESOR — BT B MR (MR AL AN 7R 245

_TIE|||”"|U|| . Inspection point: Check visually that studs are fastened to the limit: all of them
A should have approximately the same height.

. oA A AR AL 75 47 5 B i K BIR A WA F v B I KA [+
44, For the assembly of the volute casing with the rest of the pump, follow these steps:
TR SRR AL, 1% LR DR ERAE:
a. Place the joint ring on the volute casing. Packing grease to hold in place can be used.
W EREI T BRI o mT DUR S e i g A R 5

° The joint ring must be changed every time the volute casing and the casing
cover are disassembled and reassembled.

. BRI E AN R B AR S M e i I, I Z R

ATTEN]

Figure 8.34 Placing the joint ring in the volute casing.

K8 34K E I T B AL IR e e

b. Place all the bearing bracket assembly vertically over the volute casing. Lower the assembly
inside the volute casing. Make sure the joint ring remains in its position.
¥ BT A R SO ZR AL 2 BSEAR IR 5 b o BB BR e N AL s BT . i ORI A AE Hd
=A==
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Figure 8.35 Placing the bearing bracket assembly into the volute casing.
K 8.35 K fli K SCARAL AR IR i@ 5E

. Inspection point: Rotate the pump shaft and make sure the wear rings do not
make contact.

. R R B R, W ORA 5 BRI A

45. Position the hex nuts in the bearing bracket — casing cover assembly and tighten.

RN AR B SRS A e s 1 R OIFT

Figure 8.36 Positioning and tightening of the hex nuts in the bearing bracket - casing cover assembly.
K 8.36 Hli K SCAR-Ah T s AL AF N IR RE ) E AL AT R

46. Now to assemble the ventilator fan and the ventilator cap (if applicable), follow these steps:
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PUAE B2 0 B AT Xt (W SRIE ), 4% DA T D R A
a. Insert the ventilator fan on the pump shaft. Secure to the shaft using set screws. Ensure at least

a % inch (3.175 mm) gap in between.

B i NG o P e B AT [ e B b BRI 2 TR R PR D AN YR LT
(3.175 ZK),

Figure 8.37 Placing the ventilator fan into the pump shaft.
K 8.37 B N FE il o
b. Now position ventilator cap, and align the holes to the bearing bracket.
DUAEASHEE A, FEHE L Rl AR S 2R
c. Once aligned the four holes to screw it, tighten these screws to secure it to the bearing bracket.

— B HEDYAS LR LT 5, X e B A RRET At ] e B RS e b T

Figure 8.38 Placing and tightening the ventilator cap to the bearing bracket.
P 8.38uK it X i TS 3 B A S 2R B IRATER
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. Inspection point: Turn the pump shaft to ensure that the ventilator fan does not

A ]
T Uw\i rub on ventilator cap.

R B R A, T ORITIRATL XU A 2 B 0 X o

I R
II!ﬁ:III E ‘\}
n A

47. Now place all the features back to the pump.

BUERE BT AT 25 PR TR B R

48. After this, place the motor stool over the entire pump and resting on the volute casing.

49. 2RJ5, F LB AR RN R B % b, FFAEIREsE b

A1

Figure 8.39 Placing the motor stool support over the volute casing.

K18.3945 ML SRR IR e 7 L.
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50. Screw the motor stool. 7 'E HLHLJE .

Figure 8.40 Placing the hex bolts to secure the motor stool.
K] 8.40 JECE /N A RS DU 38 FELATLIEE o

51. Follow the steps indicated in SECTION 5.2 - ALIGNMENT to ensure the correct alignment of the driver
shaft with the pump shaft and proceed to couple both of them.

I 5.2 T-RAETP Faos P IR, B ORIKEN A 5 R AR HETC IR, IF4REERE & o
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SECTION NINE - SPARE PARTS

BIED-E

The recommended quantities of spare parts to meet regular conditions of constant operation over a period of
two years are given in the list below:

TRV T PR R IR BT A I &R

Number of identical pumps (including reserve pumps)
HREREEEARNEE
10 and
6and7 | 8and9 more
2 3 4 > 6f17 | 8F19 | 104K
DL E
Spare parts &1 Quantity of spare parts % F 4=
Impeller H-%¢ 1 1 1 2 2 3 30%
Casing wear ring,
impeller ring 2 2 2 3 3 4 50%
EEERIK. IR
Impeller screw with
security accessory
Bt ﬁiﬂ_é = 1 1 2 2 2 3 30%
AOMHECERET
Seals for pump casing
(Sets) 4 6 8 8 9 12 150%
REZEHE)
Other seals (Sets) A 6 g g 9 10 100%
Bt () i
Shaft Sleeve 5 5 5 3 3 4 0%
5
e i
Rotary Seal Ring 5 3 4 s 6 7 90%
NERE IR i
Stationary Seal Ring 5 3 4 s 6 ; 90%
B i
Round section joint ring o
— 2 3 6 8 8 10 1509
B/ R j
i::: in stationary ring 5 3 6 3 3 10 150%
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BT

SpringsiiEE 1 1 1 1 2 2 20%

The spare parts should be available from the time of first operation. #54—JF IR R E AL T AT FIRAS
Spare parts taken out and used must be replaced as soon as possible. D52 B e HH A FH ) 2544
Please give the following details when ordering: 1] I EHE AL DL R FELH(E B
e Order No. of the pump ZE 1] H.2h 5
e Type of pump and size ZE[FRBFIR
e Identity number according to the list of spare parts (if applicable) H4/E &4 B I IAIE S0 (20 5 1 )
e Part number from the sectional drawing |1 & HH i) 45
e Quantity #E

e Material #1 8}

Material Storage of spare parts 1A R} 17
e Store the spare parts in their original packaging. ¥ & 17 JR IR f 2 h
e Storein adry place, preferably at a constant temperature. fifA7E T 1L 7, BRIFEHEER T
e Check the spare parts and the state of the packaging every 6 months for signs of corrosion.
. 6 N HRE — IRZA A ALRE R A JE LR
e Repair any damage or sign of corrosion with anticorrosive agents.
o FIBIEFEEPrA 1R BUR Ak .

e |t is highly recommended to follow the established requirements by DIN 7716 (rubber and natural
rubber products).

o SERFVEVUEAE DIN 7716 (BRI R ARG L™ i) (223K .

Preservation of spare parts & /4-{% 1%

The preservation of spare parts corresponds to the preservation of the pump. Details can be found in SECTION

3.5 — CONSERVATION. &5 £ HI GRAFHII T M) AT - iF 15 W55 3.5 11— ZEds
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SECTION TEN - PARTS INFORMATION / SECTIONAL DRAWING

B H-FE B/ A

10.1 PARTS LIST10.1 /5 #

PARTS LIST #5145 B

PART PART
1% DESCRIPCTION 7= 5L iR pras DESCRIPCTION 7= 5L H iR
— BEARING COVER NDE (NON-DRIVER END)
102 | VOLUTE CASING e 400.2 . s
il GASKE ARG ToHRIa I (AR a2
161 | CASING COVER #}323% 411 | JOINT RINGIES LTI
, — , ROUND SECTION JOINT RING
11 | PUMP SHAFT 7K%2 41 _ . .
8 iz S

LABYRINTH SEAL DE (DRIVER END)

230 IMPELLER 1 ?ﬁ 423.1 “l . N
t PRETTLEEDE (IEA)

AXIAL ANTI-FRICTION BEARING LABYRINTH SEAL NDE (NON-DRIVER END)

320.1 . 4232 | e, . N
AR EE SR EERES TGN (FE3KENiR)
AXIAL ANTI-FRICTION BEARING —
320.2 . 456 | STUFFING BOX BUSHINGIERI R4
SRR EE R =
AXIAL ANTI-FRICTION BEARING N
320.3 . 502.1 | CASING WEAR RING BRI
S EE R B REIR
321 | RADIAL BALL BEARINGIR[A)iREREM7R 502.2 | CASING COVER WEAR RINGEE ZMiEIL
125 — 01 IMPELLER WEAR RING (EYE SIDE)
RADIAL ROLLER BEARING[E)/'NZ kA% 503.
i I EEIRER (R M)
IMPELLER WEAR RING (HUB SIDE)
330 | BEARING BRACKETAHEEE 503.2

HECERIAGRERM)

341 | MOTOR STOOL HLHLIF 506 | RETAINING RING F1¥f

GREASE RETAINER DE (DRIVER END)

360.1 111518 DE (BRzhiE)

922 | IMPELLER NUT M4 R}

GREASE RETAINER NDE (NON-DRIVER END)

36021 g el FeAR R T (IR )

923 | BEARING NUT %K 12 i}

360.3 | BEARING COVER DE (DRIVER END) 931 | LOCKWASHER % 113 &
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HHIREEDE (BRENIE)

360.4

BEARING COVER NDE (NON-DRIVER END)
A TR (AFIXEiR)

940.1

IMPELLER KEY IH-#¢ 4

400.1

1 DE (DRIVER END) GASKET
7R DE (IR 2B

940.2

MOTOR KEY FEHLEH &
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The corresponding bracket size for SPI pump sizes are:SP1 22 AR N SC 2R~ A

Pumps by Bearing Bracket Size
FIGMFRSZIRR TS
35 55 75
2x2x7 6x6x10 12 x10x 20
3x3x7 8x8x10 6x26
15x15x8 3x3x12
4x4x8 4x4x12
6x6x8 6x6x12
3x3x9 8x8x12
4x4x9 3x3x15
2x2x10 4x4x15
2x2x12 6x6x15
8x8x15
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10.2 SECTIONAL DRAWINGS10.2 3T &

10.1.1 Bracket Size 35 - Grease Version 37 % R~ 35 -JE3E le A

[ N 423.1 360.2
C Q: h
931 :]l 412
211 =N
N M M
Q 320.2
7 A \ 320.1
/ 360.1
DETAIL A
o 330
341
321
B 400
to)
360.3
o~ 423.2

DETAIL B

4); .'.A.TE‘(
S0

Figure 10.1 Sectional Drawing Bracket Size 35 - Grease Version

P10, 1485 1T I 57 B8 R ST 35 -1V g hiAs



7o\
RUHRPUMPEN Heavy Duty, Vertical in Line, Single Stage, OH3, APl 610 Process Pump

Installation, Operation, and Maintenance Manual - SPI

10.1.2 Bracket Size 55 - Grease Version 37 %% R~} 55 -JEIE Je A

502.2

DETAIL B

12) (230) (5032 @ @ 503.1

Figure 10.2 Sectional Drawing Bracket Size 55 - Grease Version

P 10. 278 i 131 52 2R RUST 55 -7 A hin A
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10.1.3 Bracket Size 75 - Grease Version 3 %8 R ~) 75 -JE3E Je i A

/ \
4 VA \ .
) (0 G2 Goi) N

Figure 10.3 Sectional Drawing Bracket Size 75 - Grease Version

P 10. 3%k T 11 SRR 75 -7 A R A
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10.1.4 Bracket Size 35 - Oil Mist Version 3 22 R~} 35 -JH Z IR

‘ 423.1
[ 931
211
0.2
A
330
N i DETAIL A
400 321
360.3

423.2

506

DETAIL B

Figure 10.4 Sectional Drawing Bracket Size 35 - Qil Mist Version
P10 48 B SRS 35 -1l 55 Fi
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10.1.5 Bracket Size 55 - Oil Mist Version 3 22 R~} 55 -Jl1 &K

2 940.2
A ‘) 330

/ 341

o) ] -~ DETAIL A

161 @

\ & B { g/
= i
C 8 322

502.1

423.2

DETAIL B

Figure 10.5 Sectional Drawing Bracket Size 55 - Qil Mist Version

P 1058 1 B 52 B8 R~F55 -7 55 i
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10.1.6 Bracket Size 75 - Oil Mist Version 22 R~} 75 -1l Z K

Figure 10.6 Sectional Drawing Bracket Size 75 - Qil Mist Version
P10 6 BT B SCHERST75 -1l 55 Fi

SECTION ELEVEN - TROUBLESHOOTING CHART

BT —W-MEHRRR

The table is an example of some technical problems that may occur and their possible causes. If problems here
not mentioned or not traceable occur, we recommend you get in touch with one of Ruhrpumpen specialist.
23— LU AT e H IR B i) R A HE AT e R DR ) s ] o o SR FRLA AR B %) BROG VB W ) i) I,
WK RERE AT EH .

Reference number for causes and solutions

[FEMBRAENSERS
Pump flow too lowZRiE13{E 1,2,3,4,5,6,7,8,9,15,16

Problem [&] S~
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Problem [&] {7~/ Reference number for causes and solutions
Differential water column pressure too low 53456789 15 16
7R*I&Eﬂ1& 7 ’ 7 ’ ’ ’ 7 ’ 7
Differential pressure too high EZE XS 9,11
Power consume too highIJ# XS 9,10, 11, 13, 15, 16
Pump overheatingZg it # 2,5,19
Erratic functioning TJEEARTRE 2,3,4,5,6,8,10,13,18,19
High driver bearing temperature 13 14
AR '
Shaft seal leakage §li¥J;itiR 12
Casing leakage E &t 17
Causes and solutions J& K| Flf# g 77 7%
Reference No. N y 9
9 Cause |7l R Solution IM
i RIS g
The counter pressure.of the. system ls Open the discharge valve as wide as
greater than the design point of the . .
1 oump. necessary to reach the operating point.
L kEl I AN Y
RARRENATRIGI e
5 Pump or piping are not properly vented. B
v Vent ortop u o
R EEREIERES. P up BB
Feed pipe or impeller plugged.
3 s e Clean pipe or impeller.;j&ia & &M,
ey SE=EIIy wcbyr = pPIp p Baeiaa i
b =
4 Formation of air pockets in the piping Install vent valve. Z2HFS
EEPSEIFK
Lay piping elsewhere fEBIAb IR EIE,
Check the fluid level in the feed container.
eEHR SRR FRIRAL
5 NPSH available too lowR] FBHINPSH AL Open the shut-off device completely
REFIAXAEE
Lay suction pipe elsewhere if friction losses
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Solution fi R Fpi%:

are too high.

SNEREERIRIRIT R, BIRANERESILE

o

Check for a possible filter in the feed pipe.

QEHREPEEE eSS,
6 The pump flows in the opposite direction Change the pOIi;Zfdi?\Ye(r)f both phases of
L 3 ST -
SRR i) IR ERFS MR,
g S Check driver and its power source
! speed too low AL B IR HEEE
g Inner pump parts are worn SRR
o Replace worn parts. ERIRAVEG,
PIRBERERI SR placewornp T
Fluid density or ylsc05|ty differs from Consult a Ruhrpumpen specialist.
9 design data. R A R
IR a
T A SRR R, SRS AR,
Differential in water column is less than | Set operation points with the shut-off valve
10 pump’s nominal differential. in the pressure piping.
IKEFREENTRAFREE. FEREDEEFIE L LRIZERESR.
11 Speed too high # /& itk Decrease driver speed[E{KZIERE
Check the shaft seal and replace if
12 The shaft seal is damaged. fHEJ4RIR, necessary.
wEmE, VEREIR,
The pump is under tension Check the piping f9r tension-free
13 SO AR connections.
"~ MEEEREBKIERE.
Clean the balance holes in the impeller and
14 Excessive axial thrustdfi[a]#ESJ19 K change the seal rings.
et PR EIREL .,
- The motor voltage is incorrect Apply correct voltage to the motor.
R EREASLER MR LAEINERBRIREE.
6 Motor runs only in two-phase mode Check the cables, connections and fuses.
1 N—/— il S TZ
EBHUNEREIRET NIE1T BT, EEFIRIGLZ,
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Cause [ &5 R K] Solution f# ¥R IpiE

Reference No.
Snug the screws JT 51822,

The screws are not sufficiently snug.

17 Ve
BRET AT,
Change the seals. BHaEJ4%,

Clean the impeller.j&5MH%#C,

The impeller is unbalanced

18 -
3 A1 )
8 Rebalance the impeller. BB &M,

Minimal flow has not been reached. Rise the flow to reach the minimal

19 s A} = N =] . = =N = v
ERIARIR/INRE, required 2SR ELUXBIREEK,
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USAZE [H

RUHRPUMPEN, Inc. & /K42 /A ]
4501 South 86th East Ave.

AR KE186°5 Hi4501 %

Tulsa, Oklahoma 74145 USA

5% [ kv B SN 35 R BE
74145

Phone:+1 (918) 627-8400

HL3: + 1 (918 ) 627 - 8400

GERMANYZE H
RUHRPUMPEN GmbH
EIREHRAF
Stockumer Strasse 28

1% TEAT 1% 28

58453 Witten/Germany
58453 ‘MF /A [E

P.O. BOX 63091 {5 46309
58432 Witten/Germany
58432 RRF /{E[E

Phone: +49 (2302) 661-03
Hif: + 49 (2302 ) 661 - 03

MEXICO=2 it 5f
RUHRPUMPEN S.A. de C.V.
BIREA R~ H]

Niquel No. 9204

JEE IR 92045

Ciudad Industrial Mitras
KA h T Tk X
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Garcia, NL México 66000

s U AL NP 1266000
Phone: +52 (81) 8158-5500
Hii%: + 52 (81) 8158 - 5500

EGYPTIR &

RUHRPUMPEN Egypt

B & IRIE AT

2 New Marwa Building

28 S KE

Ahmed Tayssir Str. 2nd Floor
GILAE « PR « HiRERH
Rk

Heliopolis Cairo, Egypt

P& ST B B e A i
Phone: +20 (02) 2290-5246
HiiE: + 20 (02 ) 2290 - 5246
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