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Glossary

Back pull-out design

The complete back pull-out unit can be pulled
out without having to remove the pump casing
from the piping.

Back pull-out unit

Pump without pump casing; partly completed
machinery

Certificate of decontamination

A certificate of decontamination is enclosed by
the customer when returning the product to
the manufacturer to certify that the product
has been properly drained to eliminate any
environmental and health hazards arising from
components in contact with the fluid handled.

Discharge line

The line which is connected to the discharge
nozzle

Hydraulic system

The part of the pump in which the kinetic
energy is converted into pressure energy

Pool of pumps

Pumps which are purchased and stored
independently of their later use

Pump

Machine without drive, additional components
or accessories

Pump set

Complete pump set consisting of pump, drive,
additional components and accessories

Suction lift line/suction head line

The line which is connected to the suction
nozzle
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1 General

1.1 Principles

This operating manual is supplied as an integral part of the type series and variants
indicated on the front cover. The manual describes the proper and safe use of this
equipment in all phases of operation.

The name plate indicates the type series and size, the main operating data, the order
number and the order item number. The order number and order item number
uniquely identify the pump (set) and serve as identification for all further business
processes.

In the event of damage, immediately contact your nearest  service centre to
maintain the right to claim under warranty.

Noise characteristics (⇨ Section 4.7 Page 20)

1.2 Installation of partly completed machinery

To install partly completed machinery supplied by  refer to the sub-sections
under Servicing/Maintenance.

1.3 Target group

This operating manual is aimed at the target group of trained and qualified specialist
technical personnel. (⇨ Section 2.4 Page 9)

1.4 Other applicable documents

Table 1: Overview of other applicable documents

Document Contents
Data sheet Description of the technical data of the pump (set)
General arrangement drawing/
outline drawing

Description of mating and installation dimensions
for the pump (set), weights

Drawing of auxiliary connections Description of auxiliary connections
Hydraulic characteristic curve Characteristic curves showing head, NPSH

required, efficiency and power input
General assembly drawing1) Sectional drawing of the pump
Sub-supplier product literature1) Operating manuals and other documentation for

accessories and integrated machine parts
Spare parts lists1) Description of spare parts
Piping layout1) Description of auxiliary piping
List of components1) Description of all pump components
Drawing for assembly1) Sectional drawing of the installed shaft seal

For accessories and/or integrated machinery components observe the relevant
manufacturer's product literature.

1.5 Symbols

Table 2: Symbols used in this manual

Symbol Description
✓ Conditions which need to be fulfilled before proceeding with the

step-by-step instructions
⊳ Safety instructions
⇨ Result of an action
⇨ Cross-references
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▪ Never operate the pump without the fluid handled.

▪ Observe the minimum flow rates indicated in the data sheet or product literature
(to prevent overheating, bearing damage, etc).

▪ Observe the maximum flow rates indicated in the data sheet or product
literature (to prevent overheating, mechanical seal damage, cavitation damage,
bearing damage, etc).

▪ Do not throttle the flow rate on the suction side of the pump (to prevent
cavitation damage).

▪ Consult the manufacturer about any use or mode of operation not described in
the data sheet or product literature.

Prevention of foreseeable misuse

▪ Never open discharge-side shut-off elements further than permitted.

– The maximum flow rate specified in the data sheet or product literature
would be exceeded.

– Risk of cavitation damage

▪ Never exceed the permissible operating limits specified in the data sheet or
product literature regarding pressure, temperature, etc.

▪ Observe all safety information and instructions in this manual.

2.4 Personnel qualification and training

All personnel involved must be fully qualified to transport, install, operate, maintain
and inspect the machinery this manual refers to.

The responsibilities, competence and supervision of all personnel involved in
transport, installation, operation, maintenance and inspection must be clearly
defined by the operator.

Deficits in knowledge must be rectified by means of training and instruction
provided by sufficiently trained specialist personnel. If required, the operator can
commission the manufacturer/supplier to train the personnel.

Training on the pump (set) must always be supervised by technical specialist
personnel.

2.5 Consequences and risks caused by non-compliance with these operating
instructions

▪ Non-compliance with these operating instructions will lead to forfeiture of
warranty cover and of any and all rights to claims for damages.

▪ Non-compliance can, for example, have the following consequences:

– Hazards to persons due to electrical, thermal, mechanical and chemical
effects and explosions

– Failure of important product functions

– Failure of prescribed maintenance and servicing practices

– Hazard to the environment due to leakage of hazardous substances

2.6 Safety awareness

In addition to the safety information contained in this manual and the intended use,
the following safety regulations shall be complied with: 

▪ Accident prevention, health and safety regulations

▪ Explosion protection regulations

▪ Safety regulations for handling hazardous substances

▪ Applicable standards and laws
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Never operate the pump set outside the limits stated in the data sheet and on the
name plate.
Prevent impermissible modes of operation at all times.

2.10.1 Marking

The marking on the pump refers to the pump part only. 
Example of such marking: II 2 G c TX 
Refer to the Temperature Limits table for the temperatures permitted for the
individual pump variants. (⇨ Section 2.10.2 Page 11)
An EC manufacturer's declaration is required for the shaft coupling; the shaft
coupling must be marked accordingly.

The motor must be considered separately.

2.10.2 Temperature limits

In normal pump operation, the highest temperatures are to be expected at the
surface of the pump casing, at the shaft seal and in the bearing areas. 
The surface temperature at the pump casing corresponds to the temperature of the
fluid handled. If the pump is heated, the operator of the system is responsible for
observing the specified temperature classes and fluid temperature (operating
temperature). 
The table below lists the temperature classes and the resulting theoretical
temperature limits of the fluid handled. (A possible temperature rise in the shaft seal
area has already been taken into account). 

The temperature class specifies the maximum permissible temperature at the surface
of the pump set during operation. For the permissible operating temperature of the
pump in question refer to the data sheet.

Table 4: Temperature limits

Temperature class to EN 13463-1 Maximum permissible fluid
temperature

T1 Temperature limit of the pump
T2 280 ℃
T3 185 ℃
T4 120 ℃
T5 85 ℃
T6 Only after consultation

with the manufacturer

In the following cases, and if ambient temperatures are higher, contact the
manufacturer.

Compliance with temperature class T5 is warranted for the area of the rolling
element bearings based on an ambient temperature of 40°C, assuming that the
pump set is properly serviced and operated and that the surfaces in the bearing area
are freely exposed to the atmosphere.

If temperature class T6 has to be complied with, special measures may have to be
taken with regard to the bearing temperatures.

Misuse, malfunctions or non-compliance with the instructions may result in
substantially higher temperatures.

If the pump is to be operated at a higher temperature, if there is no data sheet or if
the pump is part of a pool of pumps, contact  for the maximum permissible
operating temperature.

2.10.3 Monitoring equipment

The pump (set) must only be operated within the limits specified in the data sheet
and on the name plate. 
If the system operator cannot warrant compliance with these operating limits,
appropriate monitoring devices must be used. 
Check whether monitoring equipment is required to ensure that the pump set
functions properly.

 

Pump

Shaft coupling

Motor

 

Temperature class T5

Temperature class T6
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Contact  for further information on monitoring equipment.

2.10.4 Operating limits

The minimum flows indicated in (⇨ Section 6.2.3.1 Page 40) refer to water and water-
like fluids handled. Longer operating periods with these fluids and at the flow rates
indicated will not cause an additional increase in the temperatures at the pump
surface. However, if the physical properties of the fluids handled differ from those of
water, it is essential to check whether additional heat build-up may occur and if the
minimum flow rate must therefore be increased. The calculation formula in (⇨
Section 6.2.3.1 Page 40) can be used to check whether additional heat build-up may
lead to a dangerous temperature increase at the pump surface.
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4 Description of the Pump (Set)

4.1 General description 

▪ Standardised water pump with shaft seal

Pump for handling clean or aggressive fluids not chemically and mechanically
aggressive to the pump materials.

4.2 Product Information as per Regulation No. 547/2012 (for Water Pumps
with a Maximum Shaft Power of 150 kW) Implementing "Ecodesign"
Directive 2009/125/EC

▪ Minimum efficiency index: see name plate, key to name plate

▪ The benchmark for most efficient water pumps is MEI ≥ 0.70.

▪ Year of construction: see name plate, key to name plate

▪ Manufacturer’s name or trade mark, commercial registration number and place
of manufacture: see data sheet or order documentation

▪ Product’s type and size identificator: see name plate, key to name plate

▪ Hydraulic pump efficiency (%) with trimmed impeller: see data sheet

▪ Pump performance curves, including efficiency characteristics: see documented
characteristic curve

▪ The efficiency of a pump with a trimmed impeller is usually lower than that of a
pump with full impeller diameter. Trimming of the impeller will adapt the pump
to a fixed duty point, leading to reduced energy consumption. The minimum
efficiency index (MEI) is based on the full impeller diameter.

▪ Operation of this water pump with variable duty points may be more efficient
and economic when controlled, for example, by the use of a variable speed drive
that matches the pump duty to the system.

▪ Information on dismantling, recycling and disposal after decommissioning: (⇨
Section 3.5 Page 15)

▪ Information on benchmark efficiency or benchmark efficiency graph for
MEI = 0.7 (0.4) for the pump based on the model shown in the Figure are
available at: http://www.europump.org/efficiencycharts

4.3 Designation
Example: Etanorm 050-032-160 GB X 10

Table 5: Key to the designation

Code Description
Etanorm Type series
050 Nominal suction nozzle diameter [mm]
032 Nominal discharge nozzle diameter [mm]
160 Nominal impeller diameter [mm]
G Casing material, e.g. G = cast iron
B Impeller material if different from casing material,

e.g. B = bronze
X Additional code, e.g. X = special design
10 Shaft seal, e.g. Q1 Q1 X4GG
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Shaft seal

▪ Gland packing

▪ Single and double mechanical seals to EN 12756

▪ Shaft fitted with a replaceable shaft protecting sleeve in the shaft seal area

Example: WS_25_LS

Table 6: Bearing bracket designation

Code Description
WS Bearing bracket standardised water pump
25 Size code (based on dimensions of seal chamber and shaft end)
LS Standard
LR Reinforced

Bearings used

Table 7: Standard bearings

Design Bearing bracket Rolling element bearings

Pump end Drive end
Standard bearings
(grease-lubricated)

WS_25_LS 6305 2Z C3 6305 2Z C3
WS_35_LS 6307 2Z C3 6307 2Z C3
WS_55_LS 6311 2Z C3 6311 2Z C3

Standard bearings
(oil-lubricated)

WS_25_LS 6305 C3 6305 C3
WS_35_LS 6307 C3 6307 C3
WS_55_LS 6311 C3 6311 C3

Reinforced bearings
(grease-lubricated)

WS_50_LR 6310 2Z C3 6310 2Z C3
WS_60_LR 6312 2Z C3 6312 2Z C3

Reinforced bearings
(oil-lubricated)

WS_50_LR 6310 C3 6310 C3
WS_60_LR 6312 C3 6312 C3

Standard bearing
pedestal (grease-
lubricated)

WS_25_PS - -
WS_35_PS - -
WS_55_PS - -

Standard bearing
pedestal (oil-
lubricated)

WS_25_PS - -
WS_35_PS - -
WS_55_PS - -

Lubrication:

▪ Grease lubrication

▪ Oil lubrication
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4.6 Configuration and function

1

6 7 8 9 10

2 3 4 5

Fig. 6: Sectional drawing 

1 Clearance gap 2 Discharge nozzle
3 Casing cover 4 Shaft
5 Bearing bracket 6 Suction nozzle
7 Impeller 8 Shaft seal
9 Rolling element bearing, pump

end
10 Rolling element bearing, motor

end

The pump is designed with an axial fluid inlet and a radial outlet. The hydraulic
system runs in its own bearings and is connected to the motor by a shaft coupling.

The fluid enters the pump axially via the suction nozzle (6) and is accelerated
outward by the rotating impeller (7). In the flow passage of the pump casing the
kinetic energy of the fluid is converted into pressure energy. The fluid is pumped to
the discharge nozzle (2), where it leaves the pump. The clearance gap (1) prevents
any fluid from flowing back from the casing to the suction nozzle. At the rear side of
the impeller, the shaft (4) enters the casing via the casing cover (3). The shaft passage
through the cover is sealed towards the atmosphere with a shaft seal (8). The shaft
runs in rolling element bearings (9 and 10), which are supported by a bearing bracket
(5) linked with the pump casing and/or casing cover.

The pump is sealed by a shaft seal (standardised mechanical seal or gland packing).

 

Design

Function

Sealing
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4.7 Noise characteristics

Table 8: Surface sound pressure level LpA
3)4)

Rated power
input 

PN 

[kW]

Pump Pump set

960 rpm 
[dB]

1450 rpm 
[dB]

2900 rpm 
[dB]

960 rpm 
[dB]

1450 rpm 
[dB]

2900 rpm 
[dB]

0,55 46 47 48 54 55 64
0,75 48 48 50 55 56 66
1,1 49 50 52 56 57 66
1,5 51 52 54 56 58 67
2,2 53 54 56 58 59 67
3 54 55 57 59 60 68
4 56 57 59 60 61 68

5,5 58 59 61 61 62 70
7,5 59 60 62 63 64 71
11 61 62 64 64 65 73
15 63 64 66 66 67 74

18,5 64 65 67 67 68 75
22 65 66 68 68 69 76
30 66 67 70 69 70 77
37 67 68 71 70 71 78
45 68 69 72 71 73 78
55 69 70 73 72 74 79
75 - 72 75 - 75 80
90 - 73 76 - 76 81

110 - 74 77 - 77 81
132 - 76 78 - 77 83
160 - 77 79 - 78 84
200 - - 80 - - 84

4.8 Dimensions and weights

For dimensions and weights please refer to the general arrangement drawing/outline
drawing of the pump/pump set.

4.9 Scope of supply

Depending on the model, the following items are included in the scope of supply:

▪ Pump

▪ Baseplate

▪ Coupling

▪ Coupling guard

▪ Motor

 

 

 

3) Spatial average; as per ISO 3744 and EN 12639; valid for pump operation in the Q/Qopt = 0.80 - 1.1 range and for non-
cavitating operation. If noise levels are to be guaranteed: Add +3 dB for measuring and constructional tolerance.

4) Increase for 60 Hz operation: 3500 rpm: +3 dB, 1750 rpm: +1 dB
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5.4.2 Permissible forces and moments at the pump nozzles

The data on forces and moments apply to static pipelines only. The values are only
applicable if the pump is installed on a baseplate and bolted to a rigid and level
foundation.

Table 9: Forces and moments at the pump nozzles for casing material G (JL1040/ A48CL35B)

Size Suction nozzle Discharge nozzle

DN Fx Fy Fz ∑F Mx My Mz DN Fx Fy Fz ∑F Mx My Mz

 [N] [N] [N] [N] [Nm] [Nm] [Nm]  [N] [N] [N] [N] [Nm] [Nm] [Nm]
040-025-160 40 450 400 350 696 450 320 370 25 265 250 300 472 315 210 245
040-025-200 40 450 400 350 696 450 320 370 25 265 250 300 472 315 210 245
050-032-125.1 50 580 530 470 916 500 350 400 32 320 300 370 574 390 265 300
050-032-160.1 50 580 530 470 916 500 350 400 32 320 300 370 574 390 265 300
050-032-200.1 50 580 530 470 916 500 350 400 32 320 300 370 574 390 265 300
050-032-250.1 50 580 530 470 916 500 350 400 32 320 300 370 574 390 265 300
050-032-125 50 580 530 470 916 500 350 400 32 320 300 370 574 390 265 300
050-032-160 50 580 530 470 916 500 350 400 32 320 300 370 574 390 265 300
050-032-200 50 580 530 470 916 500 350 400 32 320 300 370 574 390 265 300
050-032-250 50 580 530 470 916 500 350 400 32 320 300 370 574 390 265 300
065-040-125 65 740 650 600 1153 530 390 420 40 400 350 450 696 450 320 370
065-040-160 65 740 650 600 1153 530 390 420 40 400 350 450 696 450 320 370
065-040-200 65 740 650 600 1153 530 390 420 40 400 350 450 696 450 320 370
065-040-250 65 740 650 600 1153 530 390 420 40 400 350 450 696 450 320 370
065-040-315 65 740 650 600 1153 530 390 420 40 400 350 450 696 450 320 370
065-050-125 65 740 650 600 1153 530 390 420 50 530 470 580 916 500 350 400
065-050-160 65 740 650 600 1153 530 390 420 50 530 470 580 916 500 350 400
065-050-200 65 740 650 600 1153 530 390 420 50 530 470 580 916 500 350 400
065-050-250 65 740 650 600 1153 530 390 420 50 530 470 580 916 500 350 400
065-050-315 65 740 650 600 1153 530 390 420 50 530 470 580 916 500 350 400
080-065-125 80 880 790 720 1385 560 400 460 65 650 600 740 1153 530 390 420
080-065-160 80 880 790 720 1385 560 400 460 65 650 600 740 1153 530 390 420
080-065-200 80 880 790 720 1385 560 400 460 65 650 600 740 1153 530 390 420
080-065-250 80 880 790 720 1385 560 400 460 65 650 600 740 1153 530 390 420
080-065-315 80 880 790 720 1385 560 400 460 65 650 600 740 1153 530 390 420
100-080-160 100 1180 1050 950 1843 620 440 510 80 790 720 880 1385 560 400 460
100-080-200 100 1180 1050 950 1843 620 440 510 80 790 720 880 1385 560 400 460
100-080-250 100 1180 1050 950 1843 620 440 510 80 790 720 880 1385 560 400 460
100-080-315 100 1180 1050 950 1843 620 440 510 80 790 720 880 1385 560 400 460
100-080-400 100 1180 1050 950 1843 620 440 510 80 790 720 880 1385 560 400 460
125-100-160 125 1400 1250 1120 2186 740 530 670 100 1050 950 1180 1843 620 440 510
125-100-200 125 1400 1250 1120 2186 740 530 670 100 1050 950 1180 1843 620 440 510
125-100-250 125 1400 1250 1120 2186 740 530 670 100 1050 950 1180 1843 620 440 510
125-100-315 125 1400 1250 1120 2186 740 530 670 100 1050 950 1180 1843 620 440 510
125-100-400 125 1400 1250 1120 2186 740 530 670 100 1050 950 1180 1843 620 440 510
150-125-200 150 1750 1600 1400 2754 880 610 720 125 1250 1120 1400 2186 740 530 670
150-125-250 150 1750 1600 1400 2754 880 610 720 125 1250 1120 1400 2186 740 530 670
150-125-315 150 1750 1600 1400 2754 880 610 720 125 1250 1120 1400 2186 740 530 670
150-125-400 150 1750 1600 1400 2754 880 610 720 125 1250 1120 1400 2186 740 530 670
200-150-200 200 2350 2100 1900 3680 1150 800 930 150 1600 1400 1750 2754 880 610 720
200-150-250 200 2350 2100 1900 3680 1150 800 930 150 1600 1400 1750 2754 880 610 720
200-150-315 200 2350 2100 1900 3680 1150 800 930 150 1600 1400 1750 2754 880 610 720
200-150-400 200 2350 2100 1900 3680 1150 800 930 150 1600 1400 1750 2754 880 610 720

 

[+]Fz

Fy

Fx

Fx

Fy

Fz

Fx

Fy

Fz

Mz

My

Mx

Fig. 10: Forces and
moments at the pump
nozzles
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Correction coefficients depending on material and temperature (see diagram below).

-30 20 70 120 140

G

S

B

0,7

0,8

0,9

1

1,1

1,3

1,2

°C

Correction coefficient

Fig. 11: Temperature/material correction diagram for casing materials G (JL1040/
A48CL35B), S (JS1030/A536 GR 60-40-18) and B (CC480K-GS/B30 C90700)

Table 10: Forces and moments at the pump nozzles for casing material C (1.4408/ A743 GR CF8M)

Size Suction nozzle Discharge nozzle

DN

 

Fx Fy Fz ∑F Mx My Mz DN Fx Fy Fz ∑F Mx My Mz

[N] [N] [N] [N] [Nm] [Nm] [Nm]  [N] [N] [N] [N] [Nm] [Nm] [Nm]

040-25-160 40 970 780 650 1404 500 280 410 25 460 410 600 860 370 185 280
040-25-200 40 970 780 650 1404 500 280 410 25 460 410 600 860 370 185 280
050-32-125.1 50 1240 1010 830 1802 650 320 500 32 650 500 780 1132 415 230 320
050-32-160.1 50 1240 1010 830 1802 650 320 500 32 650 500 780 1132 415 230 320
050-32-200.1 50 1240 1010 830 1802 650 320 500 32 650 500 780 1132 415 230 320
050-32-250.1 50 1240 1010 830 1802 650 320 500 32 650 500 780 1132 415 230 320
050-32-125 50 1240 1010 830 1802 650 320 500 32 650 500 780 1132 415 230 320
050-32-160 50 1240 1010 830 1802 650 320 500 32 650 500 780 1132 415 230 320
050-32-200 50 1240 1010 830 1802 650 320 500 32 650 500 780 1132 415 230 320
050-32-250 50 1240 1010 830 1802 650 320 500 32 650 500 780 1132 415 230 320
065-40-125 65 1600 1300 1050 2314 1050 550 780 40 780 640 1000 1421 500 280 415
065-40-160 65 1600 1300 1050 2314 1050 550 780 40 780 640 1000 1421 500 280 415
065-40-200 65 1600 1300 1050 2314 1050 550 780 40 780 640 1000 1421 500 280 415
065-40-250 65 1600 1300 1050 2314 1050 550 780 40 780 640 1000 1421 500 280 415
065-40-315 65 1600 1300 1050 2314 1050 550 780 40 780 640 1000 1421 500 280 415
065-50-125 65 1600 1300 1050 2314 1050 550 780 50 1000 830 1250 1803 650 320 500
065-50-160 65 1600 1300 1050 2314 1050 550 780 50 1000 830 1250 1803 650 320 500
065-50-200 65 1600 1300 1050 2314 1050 550 780 50 1000 830 1250 1803 650 320 500
065-50-250 65 1600 1300 1050 2314 1050 550 780 50 1000 830 1250 1803 650 320 500
065-50-315 65 1600 1300 1050 2314 1050 550 780 50 1000 830 1250 1803 650 320 500
080-65-125 80 2000 1550 1300 2845 1330 690 1010 65 1300 1050 1600 2314 1050 550 790
080-65-160 80 2000 1550 1300 2845 1330 690 1010 65 1300 1050 1600 2314 1050 550 790
080-65-200 80 2000 1550 1300 2845 1330 690 1010 65 1300 1050 1600 2314 1050 550 790
080-65-250 80 2000 1550 1300 2845 1330 690 1010 65 1300 1050 1600 2314 1050 550 790
080-65-315 80 2000 1550 1300 2845 1330 690 1010 65 1300 1050 1600 2314 1050 550 790
100-80-160 100 2500 1950 1600 3551 1850 900 1400 80 1550 1300 1950 2810 1350 690 1000
100-80-200 100 2500 1950 1600 3551 1850 900 1400 80 1550 1300 1950 2810 1350 690 1000
100-80-250 100 2500 1950 1600 3551 1850 900 1400 80 1550 1300 1950 2810 1350 690 1000
100-80-315 100 2500 1950 1600 3551 1850 900 1400 80 1550 1300 1950 2810 1350 690 1000
100-80-400 100 2500 1950 1600 3551 1850 900 1400 80 1550 1300 1950 2810 1350 690 1000
125-100-160 125 3400 2700 2200 4867 2500 1300 1950 100 2000 1600 2500 3579 1850 900 1400
125-100-200 125 3400 2700 2200 4867 2500 1300 1950 100 2000 1600 2500 3579 1850 900 1400
125-100-250 125 3400 2700 2200 4867 2500 1300 1950 100 2000 1600 2500 3579 1850 900 1400
125-100-315 125 3400 2700 2200 4867 2500 1300 1950 100 2000 1600 2500 3579 1850 900 1400
125-100-400 125 3400 2700 2200 4867 2500 1300 1950 100 2000 1600 2500 3579 1850 900 1400
150-125-200 150 4300 3450 2850 6206 3200 1600 2450 125 2700 2200 3400 4867 2550 1300 1900
150-125-250 150 4300 3450 2850 6206 3200 1600 2450 125 2700 2200 3400 4867 2550 1300 1900

 

5 Installation at Site

 

26 of 78





















































3. For variants with a clamped casing cover: Undo transport locks 901.98 and
remove cover plates 81-92.01 and 81-92.02 with transport locks 901.98 and lock
washers 554.98. Remove casing cover 161 from bearing bracket 330. 
For variants with a bolted casing cover: Use forcing screws 901.31 to remove
casing cover 161 from bearing bracket 330.

4. Remove gland follower 452 from casing cover 161 and remove the packing.

5. Remove stuffing box ring 454.

6. Remove packing rings 461 and lantern ring 458, if any.

7. Pull shaft protecting sleeve 524 off shaft 210.

8. Remove and dispose of gasket 400.75.

7.4.7 Dismantling the bearings

Oil lubrication

✓ The notes and steps stated in (⇨ Section 7.4.1 Page 49) to (⇨ Section 7.4.6 Page
51) have been observed/carried out.

✓ The bearing bracket has been placed in a clean and level assembly area.

1. Undo the grub screw in the coupling hub.

2. Pull the coupling hub off shaft 210 with a special puller.

3. Remove key 940.02.

4. Remove thrower 507.01.

5. Remove pump-end bearing cover 360.01 and drive-end bearing cover 360.02.

6. Remove hexagon head bolts 901.01 and 901.02 as well as gaskets 400.01 and
400.02.

7. Press shaft 210 out of the shaft seat.

8. Remove radial ball bearings 321.01 and 321.02, and place them on a clean and
level surface.

9. Dispose of gaskets 400.01 and 400.02.

Grease lubrication – shaft units 25, 35, 55 (standard bearings)

✓ The notes and steps stated in (⇨ Section 7.4.1 Page 49) to (⇨ Section 7.4.6 Page
51) have been observed/carried out.

✓ The bearing bracket has been placed in a clean and level assembly area.

1. Undo the grub screw in the coupling hub.

2. Pull the coupling hub off shaft 210 with a special puller.

3. Remove key 940.02.

4. Remove axial seal rings 411.01 and 411.02.

5. Remove pump-end bearing cover 360.01 and drive-end bearing cover 360.02.

6. Remove circlips 932.01 and 932.02.

7. Press shaft 210 out of the bearing seats.

8. Remove radial ball bearings 321.01 and 321.02, and place them on a clean and
level surface.

Grease lubrication – shaft units 50 and 60 (reinforced bearings)

✓ The notes and steps stated in (⇨ Section 7.4.1 Page 49) to (⇨ Section 7.4.6 Page
51) have been observed/carried out.

✓ The bearing bracket has been placed in a clean and level assembly area.

1. Undo the grub screw in the coupling hub.

2. Pull the coupling hub off shaft 210 with a special puller.

3. Remove key 940.02.

4. Remove thrower 507.01.

 

7 Servicing/Maintenance

 

52 of 78





4. Fasten bearing covers 360.01 and 360.02 with hexagon head bolts 901.01 and
901.02. Watch lip seals 421.01 and 421.02.

5. Fit thrower 507.

6. Insert key 940.02.

7. Pull the coupling half onto the drive-end shaft stub.

8. Secure the coupling hub with a grub screw.

Grease lubrication for shaft units 25, 35, 55 (standard bearings)

1

2

3
4

Fig. 18: Installing the radial ball bearing

1 Bearing bracket 2 Cover plate
3 Radial ball bearing 4 Shaft

✓ The individual parts have been placed in a clean and level assembly area.

✓ All dismantled parts have been cleaned and checked for wear.

✓ Any damaged or worn parts have been replaced by original spare parts.

✓ The sealing surfaces have been cleaned.

1. Press radial ball bearings 321.01 and 321.02 onto shaft 210.
Make sure the bearing end with cover plate rests against the shaft shoulder (see
illustration: Installing the radial ball bearing).

2. Slide the pre-assembled shaft into bearing bracket 330.

3. Fit circlips 932.01 and 932.02.

4. Fit bearing covers 360.01 and 360.02.

5. Fit axial seal rings 411.01 and 411.02.

6. Insert key 940.02.

7. Pull the coupling half onto the drive-end shaft stub.

8. Secure the coupling hub with a grub screw.

Grease lubrication for shaft units 50 and 60 (reinforced bearings)

✓ The individual parts have been placed in a clean and level assembly area.

✓ All dismantled parts have been cleaned and checked for wear.

✓ Any damaged or worn parts have been replaced by original spare parts.

✓ The sealing surfaces have been cleaned.

1. Press radial ball bearings 321.01 and 321.02 onto shaft 210.
Make sure the bearing end with cover plate rests against the shaft shoulder (see
illustration: Installing the radial ball bearing).

2. Slide the pre-assembled shaft into bearing bracket 330.
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Position Thread size Rated torque

[Nm]
M30 x 1.5 170

C M8 20
M10 38

D M12 90
E M6 5
X 1/8

1/4

3/8

1/2

3/4

25

55

80

130

220

7.6.2 Tightening torques for the pump set

6

5

1 2 3 4

Fig. 24: Tightening points of the pump set

Table 26: Tightening torques for the pump set

Position Thread size Rated
torque

[Nm]

Description

1 M12

M16

M20

30

75

75

Pump on baseplate

2 M12 30
3 M24 x 1.5

M36 x 1.5

140

140

Levelling screws in baseplate

4 M6

M8

M10

M12

M16

M20

M24

10

10

15

30

75

140

140

Motor on baseplate or

motor on levelling screws or shims

5 M6

M8

M10

13

18

44

Coupling (only for spacer-type
coupling made by Flender)

6 M6 10 Coupling guard
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7.7 Spare parts stock

7.7.1 Ordering spare parts

Always quote the following data when ordering replacement or spare parts:

▪ Type series

▪ Size

▪ Material variant

▪ Seal code

▪  order number

▪ Order item number

▪ Consecutive number

▪ Year of construction

Refer to the name plate for all data. (⇨ Section 4.4 Page 17)
Also specify the following data:

▪ Description

▪ Part No.

▪ Quantity of spare parts

▪ Shipping address

▪ Mode of dispatch (freight, mail, express freight, air freight)

Refer to the exploded view or general assembly drawing for part numbers and
descriptions.

7.7.2 Recommended spare parts stock for 2 years' operation to DIN 24296

Table 27: Quantity of spare parts for recommended spare parts stock

Part No. Description Number of pumps (including stand-by pumps)

2 3 4 5 6 and 7 8 and 9 10 and
more

210 Shaft 1 1 1 2 2 2 20 %
230 Impeller 1 1 1 2 2 2 20 %
321 Radial ball bearings (set) 1 1 2 2 2 3 25 %
330 Bearing bracket - - - - - 1 2
502.1 Casing wear ring 2 2 2 3 3 4 50 %
502.2 Casing wear ring 2 2 2 3 3 4 50 %
- Gaskets (set) 4 6 8 8 9 10 100 %
For variants with mechanical seal
433 Mechanical seal 1 1 2 2 2 3 25 %
523 Shaft sleeve 2 2 2 3 3 4 50 %
Variants with gland packing14)

461 Gland packing (set) 4 4 6 6 6 8 100 %
524 Shaft protecting sleeve 2 2 2 3 3 4 50 %

 

 

 

14) Parts 433, 523 are not used.
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A B C D E F G H Possible cause Remedy15)

     ✘   Use of unsuitable shaft seal materials Change the material combination. 16)

 ✘    ✘   Gland follower over-tightened or cocked Correct.
 ✘ ✘      Speed is too high. Reduce speed.16)

    ✘    Tie bolts/sealing element defective Fit new sealing element between volute
casing and casing cover.
Re-tighten the bolts.

     ✘   Worn shaft seal Fit new shaft seal.
Check flushing liquid/barrier fluid.

✘     ✘   Score marks or roughness on shaft
protecting sleeve / shaft sleeve

Fit new shaft protecting sleeve / shaft sleeve.
Fit new shaft seal.

     ✘   Dismantle to find out. Correct.
Fit new shaft seal, if required.

     ✘   Vibrations during pump operation Correct suction conditions.
Re-align the pump set.
Re-balance the impeller.
Increase pressure at the pump suction nozzle.

   ✘  ✘ ✘  Pump set is misaligned. Re-align pump set.
   ✘  ✘ ✘  Pump is warped or sympathetic

vibrations in the piping.
Check the piping connections and secure
fixing of pump; if required, reduce distances
between the pipe clamps.
Fix the pipelines using anti-vibration material.

   ✘     Increased axial thrust16) Clean balancing holes in the impeller.
Replace the casing wear rings.

   ✘     Insufficient or excessive quantity of
lubricant or unsuitable lubricant.

Top up, reduce or change lubricant.

   ✘     Non-compliance with specified coupling
distance

Correct distance according to general
arrangement drawing.

✘ ✘       Motor is running on two phases only. Replace the defective fuse.
Check the electric cable connections.

      ✘  Rotor out of balance Clean the impeller.
Re-balance the impeller.

      ✘  Defective bearing(s) Fit new bearing(s).
   ✘   ✘ ✘ Flow rate is too low. Increase the minimum flow rate.
     ✘   Incorrect inflow of circulation liquid. Increase the free cross-section.

15) Pump pressure must be released before attempting to remedy faults on parts which are subjected to pressure.
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9 Related Documents

9.1 General assembly drawings

9.1.1 Standardised mechanical seal and bolted casing cover

This view applies to the following pump sizes:

040-025-200 050-32-200.1 065-040-200 065-050-200 080-065-200 100-080-250 125-100-250 150-125-250 200-150-250

 050-32-250.1 065-040-250 065-050-250 080-065-250 100-080-315 125-100-315 150-125-315 200-150-315

 050-32-200 065-040-315 065-050-315 080-065-315 100-080-400 125-100-400 150-125-400 200-150-400

 050-32-250        
[ Supplied in packaging units only

Fig. 25: Pump set with standardised mechanical seal and bolted casing cover

Table 29: List of components

Part No. Description Part No. Description
102 Volute casing 554.98 Lock washer
161 Casing cover 81-92.01/.02 Cover plate
183 Support foot 901.04/.30/.31/.98 Hexagon head bolt
210 Shaft 902.01/.15 Stud
230 Impeller 903.01/.02/.03/.04 Screw plug
321.01/.02 Deep groove ball bearing 914.02 Round-head screw
330 Bearing bracket 920.01/.15/.95 Hexagon nut
360.01./02 Bearing cover 930.95 Spring washer
400.10/.75 Gasket 932.01/.02 Circlip
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Part No. Description Part No. Description
411.01/.02/.03/.04 Joint ring17) 940.01/.02/.0918) Key
411.77/.78 Axial seal ring Connections:
433 Mechanical seal 1M Connection for pressure gauge
502.01/.02 Casing wear ring19) 6B Fluid drain
523 Shaft sleeve 6D Fluid priming and venting
550.95 20) Disc 8B Leakage drain

 
 

17) For casing materials S and C only
18) For shaft units 55 and 60 only
19) Optional for casing material C
20) For shaft unit 25 only
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9.1.2 Standardised mechanical seal and clamped casing cover

This view applies to the following pump sizes:

040-025-160 050-32-125.1 065-040-125 065-050-125 080-065-125 100-080-160 125-100-160 150-125-200 200-150-200

 050-32-160.1 065-040-160 065-050-160 080-065-160 100-080-200 125-100-200   
 050-32-125        
 050-32-160        

[ Supplied in packaging units only

Fig. 26: Pump set with standardised mechanical seal and clamped casing cover

Table 30: List of components

Part No. Description Part No. Description
102 Volute casing 554.98 Lock washer
161 Casing cover 81-92.01/.02 Cover plate
183 Support foot 901.04/.30/.31/.98 Hexagon head bolt
210 Shaft 902.01/.15 Stud
230 Impeller 903.01/.02/.03/.04 Screw plug
321.01/.02 Deep groove ball bearing 914.02 Round-head screw
330 Bearing bracket 920.01/.95 Hexagon nut
360.01./02 Bearing cover 930.95 Spring washer
400.10/.75 Gasket 932.01/.02 Circlip
411.01/.02/.03/.04 Joint ring21) 940.01/.02/.0922) Key
411.77/.78 Axial seal ring Connections:  

 

 

21) For casing materials S and C only
22) For shaft units 55 and 60 only
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Part No. Description Part No. Description
433 Mechanical seal 1M Connection for pressure gauge
502.01/.0223) Casing wear ring24) 6B Fluid drain
523 Shaft sleeve 6D Fluid priming and venting
550.95 25) Disc 8B Leakage drain

 
 

23) Not on sizes 040-025-160, 050-32-125.1, 050-32-160.1, 050-32-125, 050-32-160, 065-040-125
24) Optional for casing material C
25) For shaft unit 25 only
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9.1.3 Gland packing and bolted casing cover

This view applies to the following pump sizes:

040-025-200 050-32-200.1 065-040-200 065-050-200 080-065-200 100-080-250 125-100-250 150-125-250 200-150-250

 050-32-250.1 065-040-250 065-050-250 080-065-250 100-080-315 125-100-315 150-125-315 200-150-315

 050-32-200 065-040-315 065-050-315 080-065-315 100-080-400 125-100-400 150-125-400 200-150-400

 050-32-250        
[ Supplied in packaging units only

Fig. 27: Pump set with gland packing and bolted casing cover

Table 31: List of components

Part No. Description Part No. Description
102 Volute casing 550.9526) Disc
161 Casing cover 554.98 Lock washer
183 Support foot 81-92.01/.02 Cover plate
210 Shaft 901.04/.30/.98 Hexagon head bolt
230 Impeller 902.01/.02/.15 Stud
321.01/.02 Deep groove ball bearing 903.01/.02/.03/.04 Screw plug
330 Bearing bracket 914.02 Round-head screw
360.01./02 Bearing cover 920.01/.02/.15/.95 Hexagon nut
400.10/.75 Gasket 930.95 Spring washer
411.01/.02/.03/.04 Joint ring27) 932.01/.02 Circlip

 

 

26) For shaft unit 25 only
27) For casing material C only
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Part No. Description Part No. Description
411.77/.78 Axial seal ring 940.01/.02/.0928) Key
452 Gland follower  
454 Stuffing box ring Connections:
458 Lantern ring 1M Connection for pressure gauge
461 Gland packing 6B Fluid drain
502.01/.02 Casing wear ring29) 6D Fluid priming and venting
524 Shaft protecting sleeve 8B Leakage drain

 
 

28) For shaft units 55 and 60 only
29) Optional for casing material C
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9.1.4 Gland packing and clamped casing cover

This view applies to the following pump sizes:

040-025-160 050-32-125.1 065-040-125 065-050-125 080-065-125 100-080-160 125-100-160 150-125-200 200-150-200

 050-32-160.1 065-040-160 065-050-160 080-065-160 100-080-200 125-100-200   
 050-32-125        
 050-32-160        

[ Supplied in packaging units only

Fig. 28: Pump set with gland packing and clamped casing cover

Table 32: List of components

Part No. Description Part No. Description
102 Volute casing 550.9530) Disc
161 Casing cover 554.98 Lock washer
183 Support foot 81-92.01/.02 Cover plate
210 Shaft 901.04/.30/.98 Hexagon head bolt
230 Impeller 902.01/.02 Stud
321.01/.02 Deep groove ball bearing 903.01/.02/.03/.04 Screw plug
330 Bearing bracket 914.02 Round-head screw
360.01./02 Bearing cover 920.01/.02/.15/.95 Hexagon nut
400.10/.75 Gasket 930.95 Spring washer
411.01/.02/.03/.04 Joint ring31) 932.01/.02 Circlip
411.77/.78 Axial seal ring 940.01/.02/.0932) Key

 

 

30) For shaft unit 25 only
31) For casing material C only
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Part No. Description Part No. Description
452 Gland follower  
454 Stuffing box ring Connections:
458 Lantern ring 1M Connection for pressure gauge
461 Gland packing 6B Fluid drain
502.01/.0233) Casing wear ring34) 6D Fluid priming and venting
524 Shaft protecting sleeve 8B Leakage drain

9.1.5 Reinforced bearings

Fig. 29: Version with reinforced bearings (shaft units 50 and 60)

Table 33: List of components35)

Part No. Description Part No. Description
183 Support foot 901.01/.02/.04/.31 Hexagon head bolt
210 Shaft 920.95 Hexagon nut
330 Bearing bracket 930.95 Spring washer
321.01/.02 Deep groove ball bearing 940.01/.02/.0936) Key
360.01/.02 Bearing cover  
421.01/.02 Lip seal Connections:
507.01 Thrower 8B Leakage drain

 

 

 

32) For shaft units 55 and 60 only
33) Not on sizes 040-025-160, 050-32-125.1, 050-32-160.1, 050-32-125, 050-32-160, 065-040-125
34) Optional for casing material C
35) Some individual components might not be applicable, depending on the size and material.
36) For shaft unit 60 only
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9.1.6 Oil lubrication with constant level oiler

Fig. 30: Version with oil lubrication and constant level oiler

Table 34: List of components37)

Part No. Description Part No. Description
183 Support foot 672 Venting device
210 Shaft 731.21 Pipe union
330 Bearing bracket 901.01/.02/.04/.31 Hexagon head bolt
321.01/.02 Deep groove ball bearing 903.46 Screw plug
360.01/.02 Bearing cover 920.95 Hexagon nut
400.01/.02 Gasket 930.95 Spring washer
411.46 Joint ring 940.01/.02/.09 38) Key
421.01/.02 Lip seal Connections:
507.01 Thrower 8B Leakage drain
550.95 39) Disc 13B Oil drain
638 Constant level oiler 13D Oil filling and venting

 

37) Some individual components might not be applicable, depending on the size and material.
38) For shaft units 55 and 60 only
39) For shaft unit 25 only
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