THE TECHNOLOGY ADVANTAGE . EWA

pumps + systems
Betriebshandbuch
Order no.: 3331509
|l tem no. : 10

Operating Manual

Manuel de service

Manual de servicio

Manuale di esercizio

Eyxeipidio AsiTroupyiag

Instructiehandboek

Betjeningsvejledning

Driftsanvisning

Kayttoohjekirja

Manual de servigo

PykoBopacTBO
Nno aKcnyarauum

BV % BB &
1R 1E G M S



swa
Textfeld

3 3 3 1 5 9


Technical Data Sheet L_T=N\AEN |
Customer Prochrom S.A. Customer-Reference No.
5 rue Jacques Monod N* 9X7334COM3212 '
54250 Champigneulles
. LEWA-Quotation-No. LEWA-Commission-No. LEWA-Position
. FR-54250 Champigneulles - -000 E12 -333159 010
[ 1]Element fash [Page 1 of 1
[Enduiry DAl oreraing damere ncomplate LEWA takesno responsiblity;for the PUmp sslecticn
2| Fluid Solvents
3 min max min max
4 | Concentration (%) | — - Vapour pressure {bar abs) |#0 = —
5 | Fluid temperature (°C | 25 25 Solidifying point °C)
6 | Density {g/cm3) | 0.8 1.5 Solids Concentration (%) | none
7 | Viscosity (mPas) | <5 ' Density {gfcm3) [ none ;
8 | Required flow {Ith) | 6.40 37.00 Solids sizes {rmm) ’
9 [ Operating press. discharge (bar} 150.00 Hardness {Mohs)
10 | Operating press. suction  (bar} | 0.1 Setting rate {m/s)
11 | Ambient conditions (temperature, climate,..}
12 { Area classification
R L e T
LEWA-Serial-No. 333159 -010. 001...003
Custom.-ltem-No. H07000005
15 | Crankcase Type | EK Driver Make | Siemens
17 | Rod thrust (N) | 2000 ’ Type 1LA7083-4AA12
18 | Stroke adjustment manual Power (kW) 1 0.75
19 | Eccentricity ("y|0/180 Rpm (min-1) { 1400
20 | Gear reduction 8.33 Ex-protection —_— .
21 | Strokes per minute (min-1) § 33-220 - Protection / Insulation IP55 I F
22 { Intermed. element Type - Voltage (V) | 230/400
23 Width {mm} | — Phases / Frequency (Hz) 1 3/10-70
24 | Pumphead Type | M210 ‘ Size / Mounting 80 | B14
25 | Plunger-@ (mm) | 12 Flange-@& {rmm} | 120
26 | Flow @ max. operating press. (/h) | 18.8 per pump head Shaft {@mm) x (mm) | 19x40
27 | Max. perm. operating press.  (bar) j 150 Thermistors 3IKLF
28 | Diaphragm condition monitor - VIK-design
29 | Vent screw - Additional remarks :
30 | Type of plunger sealing glandless
31 | Plunger linkage m Variable frequency drive
. 32 | Vaive Suction / DN K2D 15 Range {FHz) | 10-70
\ ' 33 Spring load (bar) | —~ Start-up against load ]
' 34 | Valve Discharge / DN K2D /5 Rated torque at max. press.  (Nm)
35 Spring load (bar) [ =~ Start-up torque at max. press. (Nm)
36 | Setting PRV pumphead internai 170 Aditional remarks :
37 | Setting PRV external —
38 | inlet pressure loss {bar) | 0.1 General
39 | Min. required sucticn press.(bar abs){ 0.3 Paint RAL 5012
40 | Connection Suction G 38" Name plate Fr
41 Discharge G 318" Weight (ka)
42 | Connection Fiushing — Sound pressure (dB(A))
43 Heating / Cooling e . Ex-protection
44 | Materials LEWA material-Code | 3 Accessories / Documentation / Remarks @
45 | Pumphead / Valve body 1.4571 { 1.4571 Max. flowrate by 70 Hz.
46 | Plunger - diaphragm 1.4401K
47 | Valve Seat/ Insert ring 1.4571 / Pos. 020  Manual Instuction
43 Guide / Ball - Cone - Plate 1.4571 ! 2.4610
49 Spring / Sealing ring / Gylon
50 | Type of plunger sealing -
51 | Hydraulic fluid {diaphragm head} J-26
52 | Intermed. fiuid (sandwich diaphr.) |
issued 04.03.99 | Name VA Jun Rev.(1) Name Rev.{4) Name i
checked Name Rev.(2) ' Mame Rev.(5) Name |
checked Name Rev.(3) Name Rev.(6) Name i
LEWA * Harbert Ott GmbH+Co + Ulmer Strafie 10, D - 71229 Leonberg * Tel. {07152 )14 -0 « Fax {07152) 14 - 1303 - Telex 724 153
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1 General information / safety

1.1 Important preliminary information

In addition to the safety and caution instructions in this operating instruction
also observe all general occupational safety and health regulations!

The LEWA metering pumps and process pumps must only be used in proper
technical condition and for the application intended, special attention must be
paid to any safety risk observing the operating instruction! Specially problems
impairing the safety must be corrected immediately.

Proper use includes observation of the operating instruction and maintaining of
all inspection and maintenance requirements.

The metering pumps and process pumps are only intended for the conditions
and fluid stated in the technical data sheet. Any deviating use or a use
exceeding these conditions is considered to be improper use. The risk rests
with the user exclusively.

The operator must assure that all commissioning, service, preventive
maintenance and installation work is carried out by authorized and qualified
expert personnel only which has gained sufficient information by studying the
operating instruction in detail.

In addition to the safety A\ and caution instructions A in this
operating instruction also observe all general occupational safety and health
regulations!

Please observe comments with the sign for hazardous areas acc. to
guideline 94/9 EC (ATEX).

The operator must assure that at least one copy of the operating instruction

always is available near the pump!

- Has the pump drive element been filled with suitable lubricant?

- Have all parts supplied loose been installed (e.g. plungers of
plunger pump heads)?

- Is the power supply of the drive resp. the control correct?

- Has the electric hook-up of the metering pump/process pump
been carried out properly and meeting local requirements?

- Are all connections hooked-up correctly (no tension and tight)?

- Is the discharge side protected by e.g. a safety valve?
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1.2 Application

This operating instruction applies to metering and process pumps manufactured by LEWA. The
LEWA commission number and LEWA serial number is stated in the “Technical Data Sheet” and on
the pump name plate.

1.3 Performance and applicabilities

/'\ ¢ The metering pump/process pump was designed for the conditions listed in the
: "Technical Data Sheet".

@ ¢ The metering pump / process pump is approved for use in hazardous areas only
A\

when the technical data sheet and the factory name plate displays a degree of
explosion protection corresponding to the area.

¢ LEWA cannot accept any responsibility if these conditions are changed.
Under certain conditions this could lead to major problems resulting even in the
destruction of the metering pump / process pump.
LEWA also cannot accept any responsibility if the fluid conveyed or important
operating conditions were not specified or specified incompletely only.

Please consult LEWA if the metering pump / process pump is suited for the changed application
conditions.

1.4 Safety

LEWA products meet the regulations for safety at work and prevention of accidents.

A * Depending on the place of installation and the operating mode, as well as fluid and
heating agent temperature the metering pumps/process pumps can reach a high
surface temperature (>80 °C) (danger of burns). Should this be the case protective
measures (e.g. protection against physical contact) must be taken.
When used in hazardous areas the metering pumps / process pumps are designed
for temperature classes T1 to T4. For an exact classification therefore take special
notice of the temperature of the metering- and heating fluid. The temperatures stated
in the technical data sheet must not be exceeded. Please consult LEWA in case of
deviations.
* If the fluid conveyed can form an explosive mixture together with the atmosphere,
diaphragm pump heads with single diaphragm must not be used in hazardous areas!
Exception: diaphragm pumps with a stroke volume <1 cm?.
In case of diaphragm rupture the leaking fluid will be dangerous (e.g. hot/toxic/high
pressure).
¢ Endangering the operating personnel by the fluids used must be prevented by
corresponding accident prevention measures of the user. This means all seals,
screwed connections and venting screws must be checked for tightness periodically!
* Venting screws must be opened very careful only! The leaking fluid is posing an acute
danger (e.g. hot/toxic/high pressure/combustible).
In hazardous areas, where the fluid conveyed can form an explosive mixture when in
contact with the atmosphere, a safe drainage of the leaking fluid must be assured.

g ©

* Assure safe draining of the leakage at the plunger seal of plunger pump heads.

When plunger pump heads are used to convey combustible fluids the leakage at the
plunger seal must be minimised (regular maintenance, flushing by a suitable fluid and
safe drainage of the leakage).

* Wetted parts must be thoroughly flushed and cleaned before disassembly!

* The hydraulic fluid and the diaphragm intermediate fluid were matched to the fluid
conveyed based on the operating data available to us. Fluids causing an exothermal
reaction when in contact with mineral oil must be protected by using a suitable
diaphragm intermediate fluid. Please consult LEWA in case of doubt.

» Assure that the cover of the holder (24) is always closed!

The oscillating plunger rod is a possible source for accidents by squashing!

> QPPE B Pe B

Metering pumps / process pumps with an electric drive are machines for use in industrial high
tension plants. During operation this equipment has dangerous, live parts and possibly moving
resp. rotating parts. Therefore they can cause high health hazards or material damage in case
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of non-authorized removal of the required covers, in case of improper use, mis-operation and
insufficient maintenance.
The persons in charge of plant safety therefore must assure that

A * only qualified personnel is ordered to work on the machines resp. instruments

A » the personnel, among other things, always have the operating instructions and
all other documents of the product documentation readily available for all work

concerned.

A * The persons must be placed under the obligation to strictly adhere to these

documents.

Qualified personnel are persons which, due to their education, experience and training as well as
their knowledge of the relevant standards, regulations, rules for the preventation of accidents and
operating conditions, have been authorized by the persons in charge of plant safety to carry out the
corresponding work required and can recognize and prevent possible dangers when performing the
work.

1.5 Supply connections

A Metering pumps / process pumps with an electric drive and possibly an attached
electric stroke actuator need an adequate connection. The power connected is stated in

the “Technical Data Sheet”.

For pump heads / pipe lines with heating or cooling jackets or for drives, gears or pump drive elements
with cooling the connection and supply of a suitable heating or cooling fluid must be provided.

For plunger pump heads a safe collection and draining of any leakages and the supply and draining of
flushing fluid for the plunger seals must be provided.

Pneumatic stroke actuators must be supplied with operating and control air pressure.

When the pump head is equipped with a venting screw a hose connection compatible with the fluid
must be installed to a collecting tank or the supply tank.

1.6 Emissions
The exact sound pressure level can be taken from the technical data sheet. Leakages can occur at the
plunger seal of plunger pump heads.

c Therefore make sure to observe all handling and safety instructions for the fluid
conveyed ! (Safety data sheet)

2 Transportation and erection

2.1 Condition as supplied

If not specified otherwise by the purchaser, LEWA metering pumps / process pumps are preferably
tested with water at the performance data stated in the technical data sheet.

Except for small pumps such as e.g. LEWA ecodos the drive elements are delivered without lubricant
charge. The airfilter is supplied separately and the bore in the drive element is closed by a plug.
Enclosed holders (refer to fig. 2) of hydraulically actuated diaphragm pump heads are filled with
hydraulic fluid. The filling bore is closed by a plug, the airfilter is supplied separately.

Gears usually are supplied filled with lubricant (refer to operating instruction of the drive).

Corrodible components of the pump head (e.g. plungers) are stripped, protected and supplied loose.
Installation of plunger acc. to operating instruction B 2.1100, section 4.5. Pump head connections are
protected by plastic caps against damage and ingress of dirt.

If metering pumps / process pumps are shipped without motor please read and observe the enclosed
operating instruction of the coupling.

2.2 Inspection of the packing at the destination

Please check packing for damages upon receipt. External damages must be reported to the
corresponding forwarder immediately and a recording of damages must be requested. The packing
must be in a condition which assures protection during the storage period following. The shipment
must be opened if packing damage is noticed.

For drives and accessories please observe the instructions of the corresponding manufacturer.
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Simplex pump vertical design,

all pump heads ,

Types EK, EL, EH, EAL, EEL, ELE,
GL, GH, EAC, EAK, EEC,
EEK, FC, FCE,
LDB, LDC, LDD, LDE,

Simplex pump horizontal design
all pump heads,
Types EK, EL, EH, GL, GH, EAL,
EEL, ELE,
LDB, LDC, LDD, LDE,

Multiplex pumps 2 - 6,

all pump heads,

Typ FC,EAC, EEC, FCE,
EAK, EEK, FKE,
LDB, LDC, LDD, LDE,

Multiplex pumps 2 - 6,
all pump heads,
Typ EK, EL, EH, GL, GH,
EAL, EEL,
LDB, LDC, LDD, LDE,

Simplex pump horizontal design
with diaphragm pump heads,
Types ES, GS, EG, GG,

LDH

N
Simplex pump vertical design
all pump heads
Types ES, GS

Refer to general | |

arrangement drawing
concerning the w

attachment of the )
lifting gear resp. slings \
C_ ]

All combinations of metering pumps (e.g.
EH1/EK1) up to and including types EH, GH

Multiplex pumps 2 - 6,
with diaphragm pump heads
Types ES, GS,

LDH,

o
\5‘

YVl
7
oA

=

=

‘\',
(C
\*

«

Multiplex 2 - 6,
in opposed plunger (boxer) design
with diaphragm pump heads
Types ESB, GSB,

LDHB,

Simplex pump, opposed plunger
(boxer) design, vertical with
diaphragm pump heads

Types ESB, GSB

Multiplex pump 2 - 6,
in opposed plunger (boxer) design
with diaphragm pump heads
Types ESB, GSB, EGB, GGB,

Triplex pumps with L
diaphragm pump heads \o/
Types G3H, G3S, G3F, G3G \

The lifting gear must be attached to
the corresponding lifting lugs only,
install the lifting slings as shown in

the pictures/ g.a. drawing.

LDHB,

Slacken the tension of the lifting
gear only after the pump was safely
installed on the foundation.

LEWVWWA
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2.3 Transportation, lifting devices
A The figures and instructions concerning attachement to lifting equipment given on page
5 must be observed.
Remove lifting gear only after the pump has been safely mounted to the foundation.
The pump could tip over otherwise.

3 Product information o '—‘—] driver

3.1 General description |

LEWA metering pumps/process pumps are pump head |

reciprocating positive displacement pumps. The . ‘

volume flow is produced by periodically repeating 4} \Y

a preset stroke volume given by the plunger area ‘ :

and the stroke length. The volume flow can be | I N

changed by altering the stroke length and/orthe | | | | FT/ \

stroke frequency or both. A — __%_)%#%
. | N

3.2 Construction and method of | \ i

operation | ]
LEWA metering pumps/process pumps are 4} ! pump drive
made up of the sub-assemblies driver, pump

drive element and pump head and possibly further

attachments (see fig. 1).
Plunger pump head Diaphragm pump head

3.21 Driver
The driver (usually an electric motor) supplies A . _
the power required to raise the fluid conveyed discharge line T
from suction to discharge pressure. ’J ‘ delivery valve cover
For this make sure to read paragraph 1.4.

cover

X~
3.2.2 Pump drive ! - =
The pump drive converts the rotation of the — e
driver into an oscillating (reciprocating) motion \
of the plunger as described in the operating
instruction “Pump Drive Element”. \T olinger plunger
3.2.3 Pump heads (see fig. 2) i suction
The pump heads, being the actual conveying f valve +
element, can be designed as plunger or o
diaphragm pump head. . suction line 5 der yoke type
ig.

3.3 Dimensions / weights / centres
of gravity
Please refer to the attached general arrangement drawing for this information.

4 Requirements for the erection site

4.1 Permissible ambient conditions

The standard metering pumps/process pumps design is intended for installation in dry rooms with a
non-aggressive atmosphere.

Other environmental conditions (e.g. installation outdoors, on drilling platforms, in dairies, etc.) are
only permissible if they are stated in the “Technical Data Sheet” and if the pump was designed for such
a particular purpose (e.g. with an appropriately protected drive or special corrosion protection).

4.2 Space requirements
The space requirement of the pump or package and the position of the foundation holes can be taken
from the general arrangement drawing.
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4.3

JAN

Foundation

the foundation.

Reciprocating displacement pumps have pulsating forces and moments which act on

For big pumps the foundation must be designed to take up these forces and moments.

The forces to be considered will be given by LEWA

on request.

The user is responsible for supplying a proper foundation.
The layout of the foundation should allow ready access to the oil drain plug, oil sightglass and to the

bottom cover.

4.4

A

Erection (s. fig. 3)

The pump must be set up so that
the centre line of the piston rod is
horizontal and the centre line of the
valves is vertical.

The following parts should be readily accessible
(see fig. 3):

Handwheel for stroke adjustment and indicating
scale (h),

oil filling and draining plugs (o),

oil level indication (s),

Fig. 3

/

valves (v),
venting valve (e) (if fitted),
plunger packing (k) for plunger pump heads.

Please also note the assembly distances given in the general arrangement drawing.

4.5
4,51

A

Installation

protection.

A
A\
&

4.5.2 Hydraulical
The oscillating operation of LEWA metering pump /

which is accessible easily and fast from

must be connected.

Electrical (For this specially observe section 1.4)
The electric motor must be connected acc. to local regulations, with overload

When connecting the motor the direction of rotation marked by an arrow at the drive
element housing or the drive flange must be observed.

The complete installation must be equipped with an "emergency off" switch by the user

the place of work.

The earthing connection of metering pumps / process pumps in hazardous areas

process pump must be taken into consideration

when designing the pipeline. For this refer to information sheets D10-010 resp. D10-012!

Before mounting the pipelines the
protective covers at the suction and
discharge connection must be removed.
The connections and pipelines must be
thoroughly cleaned. The suction and
discharge line must be attached to the
pump head without tension or stress.

A

The pipelines must be installed so that the valves (v
are easily accessible and allow simple replacement

of the plunger packing (k) of the plunger heads or
the diaphragm of diaphragm pump heads (refer to
fig. 4). The assembly space required can be taken
from the general arrangement drawing.

LEWVWWA
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4.5.3 Safeguarding against overpressure

Reciprocating positive displacement metering pumps/process pumps have a positive displacement
characteristic. Therefore the pump and system must be equipped with a safety valve in the discharge
line as a protection against possible overpressure (e.g. closed shut-off valve etc).

Diaphragm pump heads are equipped with an integral pressure limiting valve which protects the
metering pumps/process pumps but not the system.

4.5.4 Dirt traps
c Contamination of the fluid conveyed can lead to inaccurate metering results and to
increased wear.

If contamination of the fluid conveyed cannot be prevented a dirt trap must be installed. The mesh
size of the strainer sieve can be taken from table 1. We recommend to use dirt traps with a sufficient
surface area with inserts which can be removed for cleaning. LEWA can offer suitable dirt traps.

Tabel 1
Valve DN max. mesh size (mm)
micro metering dirt trap

< 5 0,04 0,1
10 0,15
15 0,2
25 0,3

=32 0,5

4.5.5 Pressure retaining valves

Pressure retaining valves are recommended if the differential pressure between suction and discharge
valve is not sufficient. This prevents an uncontrolled flow through the pump head. Pressure retaining
valves are not suitable for use as a shut-off device!

4.5.6 Metering of slurries

Trouble-free metering requires even mixing of the fluid conveved up to the metering pump.
Sedimendation must be prevented. The suction and discharge side installation must be properly
designed for this. We would be pleased to assist you when planning the installation. Depending on the
properties of the slurry suitable slurry valves are installed in the pump.

5 Commissioning / operation / shut down

5.1 Operating equipment
See operating instruction.

5.2 Operating and ancillary means
5.2.1 Lubricant for metering pumps / process pumps drive elements

/!\ Note danger of burns by hot lubricant when draining the pump drive element.

See operating instruction of drive elements and separate operating instruction B 1.001.

5.2.2 Others

Hydraulic fluids, heating-, cooling- and flushing fluids, supply lines of stroke actuators see “Technical
Data Sheet”, product list and operating instruction “Pump Head/Stroke Actuator”. For hydraulic fluids
(selection table) refer to separate operating instruction B 1.002.

5.3 Commissioning, start-up, venting
Before commissioning please check if the metering pump/process pump is installed and hooked-up as
required.

8 B 0.100en  Metering Pumps, Process Pumps LLEWWA



/!\ Provide guards for coupling, plunger rod, motor fan etc. to prevent possible injury.

« Install single parts (e. g. plungers) supplied loose.
« Fill in lubricant specified (see operating instruction ,drive unit, pump head and stroke actuator®).
» Replace oil filling screwed plug and screw-in air filter supplied loose instead on dairy and cannery
designs.
Remove screwed plug from the holder of diaphragm pump heads and replace by air filter supplied loose.
» Check if all drain holes are free resp. chocked-up (e.g. leakage bores at the plunger rod guide)

+ Set variable stroke metering pumps / process pumps to zero stroke.
 Turn on flushing and/or heating/cooling if provided. Open shut-off valves in suction and discharge line.
+ Switch on metering pump/process pump, on low r.p.m. for variable speed drives.

+ Slowly increase stroke length and, where applicable, speed.
Let pump deliver at zero pressure in order to ensure good venting of pipe lines and pump.

* If pump does not prime itself (because of high suction lift, spring loaded discharge valve, high
discharge pressure, or small plunger diameter) the suction line and pump head must be vented by
one of the following methods:

* Plunger pump heads with venting screw:
connect the venting screw to the suction vessel or a collecting vessel using a hose.
Loosen the venting screw by 1/6 of a turn (ccw).
The hexagon head of the venting screw serves as reference point for this!
During each discharge stroke watch the backflow to the collecting vessel until no further air
bubbles are carried along.
Then tighten venting screw slightly.

* Pump heads without venting screw:
produce pressure on the suction side forcing a filling of the suction line and the pump head. If
you require more information on the subject of start-up/venting please request leaflet D10-012
~Properties and Installation of Metering Pumps* from LEWA and refer to section 3.5 ,Start-up and
venting®. For diaphragm pump heads refer to the operating instruction ,Diaphragm pump head®.
Please ask LEWA for assistance if none of the above procedures is succesful or possible.

» Slowly increase pressure.

5.4 Adjustment and control
The metered flow can be adjusted by a change in stroke length or by changing the stroke frequency of

variable speed drives.
The effective metered flow depends on the discharge

pressure. @
If you need the exact relation of metered flow to stroke
length it is best to calibrate the metering pump / process
pump under operating conditions. For this you need {$B {$> E—TL
to measure the metered flow at different stroke length -
settings. 5

Figure 5 shows four methods with determination of volume
or weight, namely.

A Volume measurement on suction side with

supply burette
B Volume measurement on discharge side with @ @

measuring cylinder
C Measurement of weight loss in suction vessel
D Measurement of weight gain in discharge {$§

vessel.
Please choose the method which is the most appropriate . .
one for you. In order to achieve adequate accuracy you r ’-'kﬁg'-‘ ’-'kﬁg'-‘ -
should measure at least 100 stroke volumes. A A

You can also calibrate the pump by means of flow meters.
Fig. 5
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5.5 Shut-down

A If the metering pump/process pump is shut-down for a longer period of time you must
remove all residual fluid from the pump head by flushing; disassemble and clean if

required. Remove metallic plungers from plunger pump heads because of risk of pitting

corrosion. Exception: hard metal plungers in high pressure pump heads.

5.6 Dismantling and return transportation

If you are stripping and returning pumps, e.g. for repair (s. par. 2.3 ,Transportation, lifting devices®),

the following steps must be taken before dispatch:

* All traces of the fluid must be removed from the pump head and, if required, the pipe line, clean
thoroughly, neutralize or decontaminate.

* In case of return to LEWA the filled-in fluid safety data sheet must be included.

* Drain lubricant from drive unit.

* Replace air filter by a screwed plug.

+ If the hydraulic fluid is not drained from pump heads with enclosed holders, replace the air filter by a
screwed plug. Also make sure that all connections to outside are sealed off.

* For pneumatic stroke actuators tighten screws in the lines between oil chamber and position
controller (see operating instruction “Pneumatic Stroke Actuator”).

/'\ Damage to pump or other goods resulting from leakage of lubricant or residual fluid is
s the responsibility of the sender.

Maintenance and repairs

Maintenance

6
6.1
c Observe section 1.4 "Safety” of this operating instruction before doing any maintenance
work!

Weekly: Check lubricant level in pump drive unit.

For this also refer to operating instructions of the subassemblies pump heads, stroke actuators and
accessories.

Check all sealing joints for possible leaks.

Please refer to operating instruction “Pump Drive Unit” or “Stroke Actuator” for volume of lubricant.
For lubricant qualities please refer to operating instruction B 1.001 and B 1.002.

Also observe the maintenance instructions of sub-supplied assemblies such as e.g. couplings,
external gears.

Depending on the ambient operating conditions (load, temperature, humidity of air, contamination of
the surrounding air with pollutants) the lubricants age rather differently. Therefore lubricants should be
analysed every 3-6 months, depending on the load, and replaced if they are no longer suitable.

c Lubricants which are contaminated by chemicals will cause excessive wear, corrosion
and leakages at seals.

@ For operation in the hazardous area (except category 3 (ATEX)) the maintenance
intervals stated in the operating instruction of the corresponding sub-assembly must be
maintained precisely.

6.2 Repairs

If you are carrying out repairs yourself, please follow the assembly instructions (par. 1.4) in the
operating instructions for the sub-assemblies. Otherwise please call in our customer service.
The address of your nearest customer service department is stated at the end of your operating
instruction.
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7 Faults: symptoms, remedial action

The table following contains hints on how to solve faults which can affect the whole pump. Further
information can be found in the operating instruction for the pump heads, stroke actuators and

accessories.

If you are unable determine the cause of the fault, or if you cannot solve it, please refer to our
customer service department.

Fault

Possible cause

——> Symptoms

Remedial action

Pump does not
deliver

drive motor does
not run check

interruption in supply current

no power at motor

find reason for failure and
repair

motor or gear defective

drive motor does not run even
when separated from pump

dismantle motor and
repair if necessary

pump is blocked by closed
shut-off valve in discharge
line

pump can be turned via motor fan
wheel at zero stroke, but locks at
increased stroke

open valve

pump drive element has
seized due to running dry

repair pump drive unit
(see operating instruction
"Drive unit")

Pump does not
deliver, pump

does not stroke
although motor

broken components in pump
drive element, built-in worm
gear defective

disconnected drive motor
runs normal

check pump drive unit (see
operating instruction “Drive
unit”)

running noise

taking place.

is running
broken components in gear, check gear and coupling
coupling defective and repair

increased cavitation or overmetering noise only occurs at increased check pipe line (see 4.5.2)

stroke lengths or speeds

and alter accordingly

gear is defective

flowrate unsufficent, mostly
accompanied by unregular
operating noise

remove gear and repair

axial play of worm shaft has
increased

reset (see operating instruc-
tion “Drive unit”)

shaft connections or coupling

components worn out due to
overloading

replace keys and possibly
shafts and couplings.
Remove cause of
overloading

pump drive components
damaged due to overload

dismantle pump drive unit
and replace damaged
parts.

Remove cause of
overload

bearing damage

replace damaged
bearings
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Operating Instruction L.IEEWA

Drive unit type EK B 1.311 en
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1 General information / safety

1.1 Important preliminary information
Refer to operating instruction B 0.100.

1.2 Application
This operating instruction applies to the LEWA pump drive units
type EK with manual stroke adjustment.
The LEWA serial number can be found in the technical data sheet and on the factory plate fixed to the
drive unit casing.

1.3 Performance and applicabilities
See technical data sheet.

Plunger rod thrust: 2000 N

Stroke length: 0-15 mm

Scale divisions axial scale: 1.00 mm

Circumferential scale: 0.01 mm

Attachable pump heads: plunger-, diaphragm-, bellows pump heads

A This drive unit was designed for the conditions given in the technical data sheet. LEWA
will not accept any responsibility if these conditions are changed. This could lead to
serious problems which can result in the destruction of the metering pump. In this case

danger to persons, animals or the environment cannot be prevented!
LEWA accepts no responsibility when the fluid handled or important operating
conditions were not given or given incompletely only.
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1.4  Safety

Refer to operating instruction B 0.100.

1.5 Supply connections
Refer to operating instruction B 0.100.

1.6 Emissions
Refer to operating instruction B 0.100.

2 Transportation and intermediate storage

Refer to operating instruction B 0.100.

3 Product information (refer to fig. 1)

3.1 General description

The drive unit changes the rotary motion, induced by the drive motor, into an oscillating (reciprocating)
movement. The stroke length can be changed steplessly from zero to 15 mm.

The stroke frequency results from the motor speed and the reduction ratio of the integral worm gear.

3.2 Construction and method of operation

The drive unit mainly consists of the worm shaft (19), the worm wheel (3), hollow shaft (2), eccenter
(7), connecting rod (10), plunger rod (28) and the manual stroke adjustment.

The drive unit works on the linear thrust crank principle. The worm shaft (19), which is coupled to the
drive motor, transmits the rotary motion via worm wheel (3) and hollow shaft (2) directly to the eccenter
(7). The latter actuates the plunger rod (28) via connecting rod (10).

The plunger stroke length is adjusted by turning the handwheel (21). The adjusting spindle (57) and
the sliding shaft (50) are thus displaced axially.

This movement is converted via the oblique slot in the sliding shaft (50) into a radial displacement of
the eccenter (7), i.e. into a change in the extent of its eccentricity.

The stroke can be altered both with the pump stopped or running.

The relationship between the amount of adjustment and plunger stroke length is linear.

Multiplex pumps can be made up by linking a number of single drive units in line horizontally.

The worm shafts of the individual drive units are then connected by interlocking, splined couplings.
The drive units will run at different stroke frequencies if different worm gear reduction ratios are
selected.

3.3 Dimensions / weights / centres of gravity
Refer to operating instruction B0.100

4 Erection and assembly

Refer to operating instruction B 0.100.

5 Commissioning / operation / shut down

5.1 Operation

Drive units with manual adjustment: the stroke length can be adjusted with the pump running or
stopped, via the handwheel and read off on the scale disc (23). Clockwise rotation increases the
stroke length. The metered flow at 15 mm stroke is shown in the technical data sheet.

LLIEWA Drive unit type EK B 1.311 en 3



If you want to know the metered flow at any other stroke setting please refer to section 5.4 in operating
instruction B 0.100.

Drive units with stroke actuator: see operating instructions “Actuators”.

5.2 Operating and ancillary means

Normally the drive unit is charged with synthetic lubricant. Mineral oil can also be used if the plunger
rod thrust during the suction stroke is less than in 500 N

Please note that synthetic lubricants and mineral oils are not miscible.

Synthetic lubricants:

start-up temperature of drive unit: >0°C
maximum drive unit temperature: +60 °C
ambient temperature: - 20 ° bis +40 °C

For different conditions please consult LEWA.
Classification:

Designation to DIN 51502 CLP PG 220
ISO 6743 ISO - L - CKS 220
ISO viscosity class to DIN 51519 ISO VG 220
Symbol to DIN 51502 CLP PG
220

Mineral oil:
start-up temperature of drive unit: >+5°C
maximum drive unit temperature: +60 °C
ambient temperature: -20 ° bis +40 °C

For different conditions please consult LEWA.
Classification:

Designation to DIN 51502 CLP 220
ISO 6743 ISO - L - CKC 220
ISO viscosity class to DIN 51519 1ISO VG 220
Symbol to DIN 51502 CLP
220

Use recommended lubricants only (refer to attached operating instruction B1.001).
For start-up temperature down to —20°C synthetic lubricant CLP PG 150 is recommended.

Lubricant volume per drive unit: 0.651

5.3 Commissioning, start-up, venting

Refer to operating instruction B 0.100.

The specified direction of rotation of the worm shaft is marked with an arrow cast into the drive unit
casing!

5.4 Adjustment and Control

Refer to operating instruction B 0.100.

5.5 Shut-down

Refer to operating instruction B 0.100.

5.6 Dismantling and return transportation
Refer to operating instruction B 0.100.

4 B 1.311en  Drive unit type EK LLEWVWWA



6

Refer to operating instruction B 0.100.

6.1
6.1.1

Maintenance and repairs

Maintenance
Lubricant inspection intervals

ﬂ@ In order to prevent problems
check lubricant level weekly.

+ Stop pump and wait for approx. 5 minutes.

* Unscrew air filter (39) and clean dipstick

» Put back air filter (39) into tapped hole, but do
not screw it in (see fig. 2)

* The indicated oil level must be within the
recommended range (fig. 2) Fig. 2

» Top up lubricant if necessary. For grade of

oil level range

-
T

lubricant refer to section 5.2.
» Screw in air filter (39) again.

6.1.2

Lubricant change intervals

Mineral oil:

ﬁ I@ Change oil after 4400 operating hours of continuous operation or after 1 year at the

latest.

Synthetic lubricant:

é @ Change lubricant after 8800 operating hours of continuous operation or after two

years at the latest.

Danger of burns when draining hot lubricant!1
Assure environmentally safe draining and disposal of spent lubricant.

« Shut pump down.

»  Open plug (40) and drain lubricant (at operating temperature).

- Screw plug (40) back in and remove air filter (39).

- Charge drive unit with ~ 0.65 litres of lubricant. Refer to section 5.2 for oil/lubricant grade.
» Reinstall air filter (39) or dip stick.

6.1.3

&

&

6.1.4

Inspection of coupling clearance

Read and observe enclosed separate operating instruction ”Torsionally flexible claw
coupling in the drive flange B1.950”.

For multiplex pumps read and observe enclosed separate operating instructions
”Curved-teeth coupling B1.955”.

Break-down of a bearing can lead to unscheduled interruptions and very high local heat
build-up.

Therefore it is recommended to check drive units regularly with regard to the roller
bearings. One indication for damaged roller bearings is the development of noise.
Damage at the bearings can be detected at an early stage with suitable diagnosis
systems.

Inspection of bearings

All roller bearings are theoretically designed for a service life of at least 30000 h. The
effective service life strongly depends on the operating conditions (e.g. load, quality of
lubricant, temperature) and can be considerably longer or also shorter depending on
the individual case.

Break-down of a bearing can lead to unscheduled interruptions and very high local heat
build-up.

Therefore it is recommended to check drive units regularly with regard to the roller
bearings. One indication for damaged roller bearings is the development of noise.
Damage at the bearings can be detected at an early stage with suitable diagnosis
systems.

LLEWA Drive unit type EK B 1.311 en 5



6.2 Repairs

6.2.1 Standard tools

allen keys: size 2/3/5/6 mm

open ended spanner: size 22, 24, 27 mm

hammer, screw drivers (various sizes), circlip pliers, soft metal drifts.

6.2.2 Special tools (available from LEWA)

Mandrill for installation of radial seal ring (12): order ref. no. 103525.0317

Mandrill for installation of radial seal ring (31): order ref. no. 103525.0318

Mandrill for installation of tapper ball bearing (16): order ref. no. 103525.0319

6.2.3 Dismantling- /assembly-information, preparation

6.2.3.1 Additional reference documents required: sectional drawing “Drive Unit” and relevant parts
list as well as possibly dimensional drawing of the complete metering pump.

6.2.3.2 Spare parts

Please check whether parts marked “V” in parts list are available.

For machines having an operating time of > 5 years we recommend to also assure the availability of

the parts designated “E”. For safety reasons parts designated “E” or “V” in the parts list should be re-
used in special cases and after thorough examination only.

Before installation check all parts for proper condition, in case of doubt the LEWA service department
would be pleased to assist you.

6.2.3.3 Preparation
Reserve suitable clean area for depositing the individual parts.

Safeguard drive unit against unintentional operation (disconnect power supply, also

! refer to section 1.4 for this).

Take drive unit to a dry, enclosed, but well ventilated and essentially dustfree room.

6.2.3.4 Sealing aids
Specially for fixing flat gaskets a liquid, non-hardening sealant is required (e.g. Curil K2).

6.2.3.5 Clean all parts to be used again thoroughly using afore mentioned agents, however if possible,
do so only just before re-assembly. Use a could cleaner to remove lubricant residues.

1 Observe any safety and disposal instructions!

6.2.3.6 Slip agents, lubricants

a) Radial seal rings and O-rings must be thinly coated with silicone grease or with any other lubricant
specified before assembly.

b) Screws and threaded shafts must be coated with MoS2 greases or any other lubricant specified
before assembly.

6.3 Dismantling/assembly (refer to sectional drawing / parts list of drive unit)

/\ In the following sections (6.3.1 — 6.3.3) the replacement of the wear parts (V) is
explained only. For total dismantling and replacement of spare parts (E) go to

section 6.3.4.

6.3.1 Radial seal ring (12)
1. Secure motor against unintentional start and drain lubricant from drive unit.

Danger of burns when draining hot lubricant!
Assure environmentally safe draining and disposal of spent lubricants.

Unscrew the screwed plug (40) with seal ring (41) at the lowest end of the drive element and drain
off lubricant. Unscrew air filter (39) with seal ring (41).

2. Remove drive motor.

3. Pull coupling half from worm shaft (19).

4. Remove support (intermediate element in case of multiplex pumps).

5. Remove old radial seal ring ( it is destroyed in the process).

/\ Do not damage any sealing faces!
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6. Install new seal ring using the mounting mandrill (refer to LEWA-special tools):
Place new radial seal ring on mandrill (expanding it slightly).
Cover radial sealing lip with the lubricant used for operation and install. Push coupling half onto
worm shaft (19) and secure.

7. Install plug (40) with seal ring (41) and fill-in lubricant. Refer to section 5.2 for volume and grade of
lubricant.

8. Reinstall air filter (39) with seal ring (41).

9. Mount support again (intermediate element in case of multiplex pumps).

6.3.2 Radial seal ring (31)
1. Remove pump head (refer to operating instruction pump head).
2. Drain lubricant

Danger of burns when draining hot lubricant!
Assure environmentally safe draining and disposal of spent lubricants.

Unscrew the screwed plug (40) with seal ring (41) at the lowest end of the drive element and drain
off lubricant. Unscrew air filter (39) with seal ring (41).

3. Remove bellows (42) if installed

4. Remove nut (37) and screw (36) of the plunger mounting and screw plunger from plunger rod (28).
Otherwise the plunger does not need to be removed.

5. Unscrew allen head screws (30) and pull plunger rod guide (26) off towards the front. Remove flat
gasket (27).

6. Remove front radial seal ring (31) and circlip (87) when installed. Remove radial seal ring (31).

/\ Do not damage any sealing faces!

7. Before installing the new radial seal ring (31) coat sealing lip with the lubricant used for operation.
Replace flat gasket (27).

9. Install plug (40) with seal ring (41) and fill-in lubricant.
Refer to section 5.2 for volume and grade of lubricant

10. Reinstall air filter (39) with seal ring (41).

6.3.3 Seal ring (41)
1. Drain lubricant

Danger of burns when draining hot lubricant!
Assure environmentally safe draining and disposal of spent lubricants.

Unscrew the screwed plug (40) with seal ring (41) at the lowest end of the drive element and drain
off lubricant. Unscrew air filter (39) with seal ring (41).

2. Clean sealing faces

3. Place new seal ring (41) over the thread of plug (40) and screw plug in again.

4. Fill in lubricant. Refer to section 5.2 for volume and grade of lubricant.

5. Reinstall air filter (39) with seal ring (41).

6.3.4 Total dismantling

1. Remove pump head (refer to operating instruction pump head). Remove bellows (42) if installed.
Loosen nut and screw and screw plunger from plunger rod (28). Unscrew allen head screws (30)
and pull plunger rod guide (26) off towards the front. Remove radial seal rings (31) if required.

2. If required disconnect and remove motor.

Take off drive flange and end flange.

3. Unscrew grub screw (27) somewhat until you can lift-off the hand wheel (21). Now you can loosen
cheese head screw (25) and take off scale disc (23) with flat gasket (24). Turn out grub screw (71)
so that you can slide the scale ring (70) upwards.

Lift circlip (69) from adjusting spindle (57).
Replace hand wheel (21) again and tighten grub screw (22).

. Now remove allen head screws (29).

. Hold scale housing (65) to prevent it from turning and rotate hand wheel (21) in “stroke increase”
direction until the complete stroke adjustment can be removed (see figure 3).

6. For further dismantling of the stroke adjustment loosen grub screw (22) again and lift off hand wheel
(21). Remove locking disc (71) and lift plate spring (74) off. A slight push from above is sufficient to
force shaft (66) through downwards.

Now you can remove scale ring (70), circlip (69), shim disc (68) and clamp (67). Note the sequence
of the parts installed on the shaft (66) (refer to figure 4)!

LLEWA Drive unit type EK B 1.311 en 7
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7. Now pull adjusting spindle (57) upwards (see figure
5). Push plunger rod (28) into the drive unit when
doing so.

8. Slide connecting rod (10) over the eccenter (7)
(refer to figure 6).

9. Now press adjusting spindle (57) down again and
pull connecting rod (10) with plunger rod (28) out
diagonally upwards (see figure 7).

10. Remove cylindrical pin (32) to separate plunger rod
(28) from connecting rod (10) if required.

11. Force the half coupling from worm shaft (19) using a
pulling device. Take off key (20) at the same
time.

12. Remove radial seal rings 12) on both sides of the
worm shaft (19). They are destroyed in the process
and must be replaced therefore (refer to figure 8).

13. Remove circlips (13) and shim discs (14 / 15).

A

Note the number of shim discs (14 / 15). If the
same worm shaft and worm wheel is used
again for re-assembly the same number of
shim discs (14 / 15) must be installed again.

14. Force worm shaft (19) (the tapper ball bearings (16)
are pressed onto the worm shaft) to the drive side
so that the tapper ball bearing (16) is accessible
on the motor side in the drive unit housing (refer

to

figure 9). Turn the worm shaft (19) as much as

possible and pull out the complete adjusting unit.

15. Loosen grub screw (8), force out cylindrical spin (6)
and take off eccenter (7). Remove adjusting spindle
(57) with sliding shaft (50) form hollow shaft (2). If
required remove circlip (58) and pull sliding shaft
(50) with grooved ball bearing (53) out. After you
have dismantled allen head screw (56) and disc (5)
you can pull-off grooved ball bearing (53).

16. Note number of shim discs (5) between worm wheel
(3) and disc (17) resp. worm wheel (3) and circlip
(439 when removing circlip (43).

A

6.3.5

Note the number of shim discs (5). If the
same worm shaft and worm wheel is used

Fig. 3

hold tight!

again for re-assembly the same number of shim discs (5) must be installed again.

Assembly

Assembly takes place in the reverse order to dismantling in general. Observe the following points:

Fig. 5

Fig. 6

Fig. 7

8
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Fig. 8 Fig. 9

turn turn !
pull out! '

i T

1. If worm shaft (19) and worm wheel (3) has been
removed and replaced the position of the worm wheel
(3) to the worm shaft (19) must be adjusted again
(refer to section 6.4.4). In the other case install the
same number of shim discs (5) again in the same
order as removed during dismantling. This assures
that the position of worm wheel (3) towards worm
shaft (119) remains unchanged.

2. Make sure that the leakage bore in the plunger rod
guide (26) points downwards.

3. The mounting position of the eccenter (7) and the
sliding shaft (50) must follow the sectional drawing
resp. figure 10.

4. Observe the following when installing allen head
screws (56):

/\ Secure allen head screw (56) safety lacquer
(LEWA no. 327).

5. Fill installation space with roller bearing grease

before mounting grooved ball bearing (53). N——-
6. Observe direction of rotation of motor shaft when < /

connecting motor again. The direction of rotation is Fig. 10

designated by an arrow in the casting of the drive unit

housing.

6.4 Filling, venting, setting

6.4.1 Filling

* Metering pump is switched off.

* Unscrew air filter (39)

¢ Fill 0,65 | lubricant into the drive unit
Refer to section 5.2 for oil / lubricant grade.

+ Install air filter (39) again. Checking of lubricant level
as per section 6.1.1.

6.4.2 Setting of stroke scale
Set to 5 mm stroke length by turning the handwheel (21)
in the appropriate direction. Checking is done by means

of a dial gauge (see figure 11).

Measure the movement of the plunger rod (28).
In order to move the latter you must either rotate the motor shaft ( unscrew motor fan cover) or the
worm shaft.

Now fit scale disc (23) and note the position of the stroke length mark (for 5 mm stroke).

Take off scale disc and place scale ring (70) in noted position.

Fix scale ring (70) by means of grub screw (71).

The stroke length measured on the dial gauge must be exactly the same as the scale reading.

LLIEWA Drive unit type EK B 1.311 en 9



After the setting has been completed the scale disc (23) Correct adjustment of the contact trace for right

and gasket (24) is fastened by the cylindrical screws (25). hand tooth system

_ shift wheel~ “shift wheel
6:4.3 Setting of worm wheel (3) and worm shaft (19) entry side % exit side
First clean worm wheel (3) and worm shaft (19) 1=y 4

thoroughly using a cold cleaner or similar

v
exit side egtry side

/'\ This procedure can be made easier when you
2 assemble without connecting rod (10)

and shaft (66) for setting the play first. T =%
( ) g play T e_xit T e_ntry —T—
Apply a thin coat of marking ink to worm shat (19) / Slde/ e
and install together with the worm wheel (3). (The /
tapper ball bearings (16) are slightly positioned only to
facilitate removal of the worm shaft (19) after the inking

procedure). Fig. 12
Turn the worm shaft a few turns and inspect [Noof [eco. lele- | No. of turns of worm shaft 2)
the contact trace on the worm wheel. The ele- |stag |ment | (rotate in same direction)
shifting direction of the wheel by adding or ments
removing the lower shim discs (5) can be 1) i=8,33 i=10 i=12,5 i=17
taken from figure 12. 2 |180° |b 4u+ 3Z | 5u 6u+ 5Z |8u+10Z
3 [120° |b 2u+16Z |3u+7Z |4u+ 3Z |5u+13Z
6.4.3.1 You now can set the control 240° |c 5u+11Z |6u+13Z [8u+ 7Z [Mu+ 7Z
dimension of 46,15 — 0,1 mm given on the 4 90° |b 2u+ 2Z |2u+10Z [3u+ 3Z |4u+ 5Z
sectional drawing by adding or removing 180° |c 4u+ 3Z |5u 6u+ 5Z |8u+10Z
the upper shim discs (5). Make sure that 270° |d Bu+ 5Z |7u+10Z |9u+ 8Z [12u+15Z
surfaces are absolutely clean. 5 72° |b 1u+13Z |2u 2u+10Z |[3u+ 8Z
144° |c 3u+ 7Z |4u 5u 6u + 16Z
6.4.3.2 After installation and tightening the 216° |d 5u 6u 7u+10Z [10u+ 4Z
scale housing (65) check the play, 0,05 288° |e 6u+13Z |8u 10u 13u + 127
— 0,15 mm, between the eccenter (7) and the | 6 60° |b 1u+ 8Z |1u+13Z |2u+ 2Z |2u+17Z
scale housing (65). 120° |c 2u+16Z |3u+7Z |4u+ 3Z |5u+13Z
180° |d 4u+ 3Z |5u 6u+ 5Z |8u+10Z
6.4.4 Setting of the staggering of 240° |e 5u+11Z |6u+13Z [8u+ 7Z [Mu+ 7Z
eccenters for multiplex pumps 300° |f 6u+19Z |8u+7Z |10u+8Z [14u+ 3Z

Only required when, _On mulltlplex pumps, all " number of drive units with same worm reduction ratio.

or at least 2 or the drive units have the same 2 continue to turn shaft in the same direction by “Z" number of
gear ratio. coupling teeth.

First move the plunger rods of the individual
drive units to the front dead centre position.

The plunger rod (28) now will project the most | Eccentric | 60 72 90 120 | 144 | 180
from the drive unit. Check this using a dial staggering| 300 | 288 | 270 | 240 | 216
gauge. Measure the movement of the plunger | £°

rod (28) by rotating the worm shaft (19) (refer | 4h 3,4 4.8 7,0 10,9 | 13,4 | 15,0
to figure 11). mm bis bis bis bis bis
35 | 49 | 72 11,1 | 13,5

If a uniform staggering of the eccenters is
selected turn the worm shafts or the individual drive units as shown in the table.

Engage drivers at the coupling and tighten up.

To check the eccentric staggering turn the worm shaft until the plunger rod or the first drive unit is in its
rear dead centre position (0°). Check this location using a dial gauge (figure 11).From table “eccentric
shifting” you can take the 4 h dimensions by which the plunger rods of the other drive units must
project more from the plunger rod guide.

6.4.5 Adjustment of the plunger

/\ The screwed parts of the plunger mounting must be tightened with the maximum torque
of 50 Nm, otherwise the connecting rod can break (see information on the sectional
drawing “mounting parts plunger”)

10 B1.311en  Drive unit type EK L.IEVwWA



6.4.5.1 Design with rigid(s) plunger mounting

(see sectional drawing drive unit)

First turn the nut (37) right back on the thread of the screw (36).

Push the screw (36) on the plunger together with the bellows (42).

Now screw domed nut (35) to the plunger thread.

Tighten domed nut (35).

Place the washer (34) in the plunger rod bore.

Then screw the plunger with screw (36) into the plunger rod and tighten firmly. Additionally lock with
nut (37).

6.4.5.2 Design for plunger mounting with transverse alignment (q) (see sectional drawing drive unit)
First turn the nut (37) right back on the thread of the screw (36).

Push the screw (36) on the plunger together with the bellows (42).

Now screw domed nut (35) to the plunger thread.

Tighten domed nut (35).

Place the washer (34) in the plunger rod bore.

Then screw the plunger with screw (36) into the plunger rod and tighten up.

By slightly slackening off screw (36) you can now set up a 0.05 — 0.1 mm clearance gap.

Check: the plunger must be free to turn, but must not have any axial movement.
After this adjustment lock screw (36) by nut (37).
6.4.5.3 Design with direct (d) plunger mounting (see sectional drawing drive unit)

Turn nut (37) completely onto the thread of the plunger (2).
Screw plunger (2) with nut (37) into the plunger rod (28) and tighten. Lock with nut (37).

7 Fault; symptoms, remedial action

Refer to operating instruction B 0.100.

Issue March 2003
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Operating Instruction L.EEWA

Diaphragm pump heads type M 2.. B 2.2200 en
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1 General information / safety

1.1 Important preliminary information
Refer to operating instruction B 0.100.

1.2 Application
This operating instruction applies to diaphragm pump heads
type M 2 .. in metal and plastic design.
The LEWA commission number is stated in the technical data sheet and on the face of the diaphragm
pump head.

1.3 Performance and applicabilities
See ,Technical Data Sheet".

1.4 Safety

Refer to operating instruction B 0.100.

1.5 Supply connections
Refer to operating instruction B 0.100.

1.6 Emissions
Refer to operating instruction B 0.100.

2 Transportation and intermediate storage

Refer to operating instruction B 0.100.

3 Product information

3.1 General description
Refer to operating instruction B 0.100.

3.2 Construction and method of operation (Fig. 1)

The diaphragm pump head is divided into three functional chambers:

the operating chamber (A), in contact with the metering fluid, the hydraulic pressure chamber (B), and
the hydraulic reservoir (C).

Operating (A) and hydraulic pressure chamber (B) are separated by the diaphragm (27). This means
that the operating chamber (A) is also sealed off to atmosphere.

The barrier between hydraulic pressure chamber (B) and hydraulic reservoir (C) is provided by the
piston (2) and also by the hydraulic combination valve (50, consisting of pressure relief and venting
valve) or separate pressure relief valve (50), the hydraulic snifting valve (29) and possibly the separate
venting valve (41). The design applying to you can be taken from the sectional drawing attached resp.
the corresponding parts list.

The purpose of these various valves is to precisely control the displacement of the diaphragm and to
protect the metering pump against overload and faulty operation. The reciprocating piston transmits
the displacer movement to the diaphragm (27) via the hydraulic fluid contained in the hydraulic
pressure chamber (B). It is this diaphragm which acts directly on the fluid metered and produces

the pumping process, as described in operating instruction B 0.100, sect. 3. The diaphragm (27)
always displaces a somewhat smaller volume than the piston (2) because, with each stroke, a small
amount of hydraulic fluid escapes via the piston seal (20) and possibly the venting valve (41) from the
hydraulic pressure chamber (B) into the hydraulic reservoir (C). This leakage has to be replenished via
the snifting valve (29).

This is achieved as follows:

shortly before completion of the suction stroke the diaphragm (27) bottoms against the rear support

2 B 2.2200 en Diaphragm pump heads type M 2... LLIEEWA
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face in piston direction. As the plunger retracts farther in direction of the rear dead end (RDE) a
vacuum is created in the hydraulic pressure chamber (B). The snifting valve (29) therefore opens, and
the missing volume of hydraulic fluid is replenished from the hydraulic reservoir (C) into the hydraulic
pressure chamber (B).

Assisted by the rear diaphragm support face the hydraulic snifting valve (29) therefore replenishes the

leakage losses in the hydraulic pressure chamber (B).

However, the hydraulic snifting valve can also open unintentionally, namely when the pressure in
the diaphragm pump head falls below the setting pressure of the snifting valve, e.g. because of a
fault condition causing a drop in the suction line pressure or because the suction line is shut off (the
required suction pressure is stated in the , Technical Data Sheet®!)

The metering pump will then not draw fluid from the suction line, but take hydraulic fluid from the
hydraulic reservoir (C). The diaphragm remains stationary. Consequently there will be too much
hydraulic fluid in the hydraulic pressure chamber (B).

During the next discharge stroke the diaphragm will be displaced towards the forward (left hand)
support face. If the diaphragm presses against this face before the piston (2) has reached the front
dead end (FDE) the pressure in the hydraulic pressure chamber (B) will rise rapidly until the pressure
relief valve (50, 50/D) lifts. The fluid which is displaced by the piston (2) will then flow through

the pressure relief valve (50, 50/D) back into the hydraulic reservoir (C). The metering pump is
,circulating®.

The venting valve (41, 50/E) eliminates metering errors due to gas accumulation in the hydraulic
pressure chamber (B).

It is located at the highest point of the hydraulic pressure chamber (B). Its purpose is to move gas
bubbles forming and accumulating there due to the continuous change in pressure into the hydraulic
reservoir (C) with the aid of a defined leakage.

The leakage rate is fixed by the design and cannot be set by the user.

The rate is selected based on the operating conditions of the metering pump. Depending on the
selection it can vary between 0.1 % and 1.5 % of the maximum output of the pump.

L.EWA Diaphragm pump heads type M 2.. B 2.2200 en 3



The pressure limiting valve (50, 50/D) protects the pump.

/'\ If the metering pump delivers into a separately pressurized process circuit then the
: installation must be protected by a separate safety valve.

The pressure relief valve is set to the pressure stated in the ,Technical Data Sheet”. When this
pressure is exceeded (e.g. because a shut off valve is shut in the discharge line) the pressure relief
valve will lift and the hydraulic fluid, displaced by the piston (2), will flow from the hydraulic pressure
chamber (B) into the hydraulic reservoir (C).

During the subsequent suction stroke the diaphragm will bottom against the rear support face soon
after the piston has begun to move back. The piston, which continues to retract in direction of the rear
dead end (RDE), will then take in hydraulic fluid from the hydraulic reservoir (C) via the snifting valve
(29).

The cross-sections of the flow passages are dimensioned so that, during this process, the hydraulic
fluid will foam up due to the high pressure drop (release of dissolved gas). Because of this only a
fraction of the stroke volume is by-passed through the pressure relief valve (50, 50/D) into the hydraulic
reservoir (C) during the next discharge stroke. The heating-up of the hydraulic fluid is limited therefore.

/'\ This ,,circulating®, as a rule, is harmless as long as it only goes on for a short time (a few
s minutes).

Installations, where operating conditions make ,,circulating” likely in the future, should
@ be protected by a contact thermometer in the hydraulic reservoir (C). The pump will
then be switched off automatically when the temperature limit set at the contact
thermometer is reached.

With the exception of designs for small metered flows and high pressure which have a separate
venting valve (41) installed the diaphragm pump heads also are equipped with a venting valve (50/E)
integrated in the hydraulic combination valve (50).

Also the metering pump will not be damaged if the suction line is blocked for a short period of time
(e.g. by sedimentation or a closed suction shut-off valve). In this condition vaporization and cavitation
will occur either in the operating chamber (A) or in the hydraulic pressure chamber (B) during each
suction stroke.

After the suction fault has been corrected the gas which has formed in the hydraulic pressure chamber
(B) is moved into the hydraulic reservoir (C) via the venting valve (41, 50/E). After a short time the
metering pump will start to function properly again.

Special design with double diaphragm:

In the double diaphragm design there is an intermediate diaphragm element (35) with an additional
diaphragm (see sectional drawing) between diaphragm (27) and diaphragm pump body (26). The
intermediate element between the two diaphragms is filled with a suitable fluid (see ,Technical Data
Sheet"). The front ,fluid-diaphragm® is thus coupled hydraulically to the rear ,hydraulic-diaphragm® and
moves in synchronism.

The hydraulic-diaphragm moves between 2 support faces and protects the metering pump against
faults as described above.

The fluid-diaphragm, on the other hand, oscillates freely in the operating chamber. The double
diaphragm design is therefore used for suspensions or highly viscous fluids where forward bottoming
of a single diaphragm would lead to malfunctioning.

Sandwich diaphragm - see separate operating instruction B 2.2900.

3.3 Dimensions / weights / centres of gravity
Refer to operating instruction B 0.100.

4 Erection and assembly

Refer to operating instruction B 0.100.
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5 Commissioning / operation / shut down

5.1 Operation
Refer to operating instruction B 0.100.

5.2 Operating and ancillary means

5.2.1 Hydraulic fluid

See technical data sheet, line 51, for volume refer to parts list for diaphragm pump head (item 55) or
"product list metering pump" (pos. 80 - 84).

Only recommended lubricants shall be used (refer to attached operating instruction B 1.002).

5.3 Initial commissioning

/\ Please check if temperature and pressure conditions in suction and discharge line
correspond to the values given in the ,,Technical Data Sheet*.

Replace transportation plug on enclosed holder by air filter also supplied. Check level of hydraulic fluid in
holder at zero stroke (center line oil sight glass resp. within the marks on the oil dipstick). If an oil dipstick
is supplied it is inserted only to measure the level (not screwed in!).

When diaphragm pumpheads are supplied without drive unit the enclosed holder must be charged
with the hydraulic fluid specified in the ,Technical Data Sheet” (line 36) (refer to sect. 5.2.1).

5.4 Adjustment and control
Refer to operating instruction B 0.100.

5.5 Shut down
Refer to operating instruction B 0.100.

5.6 Dismantling and return transportation
Refer to operating instruction B 0.100.

6 Maintenance and repairs

/!\ Please observe precautionary measures as per section 1.4 (operating instruction B 0.100).

6.1 Maintenance
Monthly: Check oil level in hydraulic reservoir (center line oil sight glass resp. within
/!\ the marks on the oil dipstick). If an oil dipstick is supplied it is inserted only to measure
the level (not screwed in!).
@ Change hydraulic oil depending on the degree of soiling; minimum however once
yearly (refer to sect. 6.3.3 and 6.4.1). For safety reasons we recommend to replace the
diaphragms at the same time (refer to sect. 6.3.2).

If a glycerin/water mixture is used as hydraulic fluid the pH value of the hydraulic fluid must be
checked weekly using e.g. indicator paper. The pH value must be set to pH 8-9 using a suitable
inhibitor.

6.2 Repairs

/'\ Even after the metering pump has been shut down the operating chamber (A) contains
J the fluid metered. Assure that all safety and handling instructions for the fluid metered
are observed.

/\ Assure utmost cleanliness during disassembly. This is specially valid for all parts in
contact with hydraulic fluid.

6.3 Dismantling / assembly

6.3.1 Suction and discharge valves (9 and 13)

In case of aggressive fluids it is advisable to flush out the pipe line first. Close shut-off valves and
remove pipe lines.

/!\ If system is not flushed the fluid metered will run out.

L.EWA Diaphragm pump heads type M 2.. B 2.2200 en 5



Unscrew valve bodies (3 and 4). If valves are flange tensioned unscrew cylindrical screws (30) and lift
off valve retaining flanges (5 and 6) with valves.

If you remove the suction valve (9) with the pumphead still installed make sure that the valve does not
fall out after the valve body or valve retaining flange has been loosened.

/\ When dismantling the valves make sure that no sealing faces are damaged.

6.3.2 Diaphragm (27)
/'\ Even after thorough flushing specially after diaphragm rupture the fluid metered can

) be contained in the sandwich diaphragm, in the intermediate diaphragm element, in the
hydraulic pressure chamber (B) and the hydraulic reservoir (C).

Take the appropriate safety measures if required (also see section 6.2.).
Remove pipe lines.
Undo screwed plug (10) at the holder (60-63,

see parts list "Metering pump") bottom and drain
hydraulic fluid. For this, (if possible) press hydraulik
snifting valve (29) to drain fluid from the pressurised
hydraulic chamber (B).

/\ In event of diaphragm rupture the
hydraulic fluid may contain the fluid
metered.

Heavy diaphragm pump bodies should be suspended
from lifting gear, or replace 2 screws by two longer
screwed bolts (see fig. 2). Take off diaphragm pump
body (26) by removing screws and, if necessary, pull
off perforated disc (33) or diaphragm intermediate
element (35) in forward direction.

Fig. 2

/'\ Residues of metered fluid in pump head
) will escape.

Lift out diaphragm (diaphragms). After diaphragm rupture drain off hydraulic fluid. Strip hydraulic
valves and clean everything thoroughly.

6.3.3 Drain off hydraulic fluid
/'\ In case of single diaphragm designs the fluid metered may be entrained in the hydraulic
) fluid after diaphragm rupture.

Remove cover of enclosed holder (60-63, see parts list "Metering punp"). Undo screwed plug
underneath the enclosed holder (24) and drain off hydraulic fluid from reservoir.

/!\ Make sure that the hydraulic fluid is disposed of environmentally safe.

If possible press hydraulic snifting valve (29) to drain fluid from hydraulic pressure chamber (B).

6.3.4 Design with hydraulic combination valve (50)

The valve can be unscrewed as a complete unit. The lifting pressure setting will remain unchanged.
Please use sectional drawing of the hydraulic combination valve to check the venting valve. Remove
seal and protective cover (12) or hood (10).

Loosen hexagon lock nut (8) and turn out setting screw (7).

/!\ Spring compression!

The spring guide (11) can now be removed from the valve housing (1) together with the stock of
springs (the spherical washer 13) and the valve stem (2), make sure that the ball (24) does not get
lost. The piston (20) must move easily inside the valve stem. After removal of circlip (26) the piston
(20) and the compression spring (23) can be removed for cleaning.

In case of faults which you cannot correct please return the complete valve to LEWA for repair. For
adjustment of the hydraulic combination valve refer to section 6.4.3.1.

6.3.5 Design with pressure relief valve (50)
Unscrew housing of pressure relief valve. Make sure that the setting of the lifting pressure is not
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disturbed. In some models the hood with the lead seal does not need to be removed.
In case of faults please return complete valve to LEWA for repair. For adjustment of the pressure relief
valve refer to section 6.4.3.1.

6.3.6 Design with separate venting valve (41)
In case of faults please return complete valve to LEWA for repair.

6.3.7 Hydraulic snifting valve (29)
Undo screwed plug underneath the enclosed holder (60-63, see parts list "Metering pump") and drain
off hydraulic fluid from reservoir.

/'\ After diaphragm rupture metered fluid can also leak out (refer to section 6.2). Unscrew
s hydraulic snifting valve (29) from diaphragm drive housing.

/'\ Residues of the hydraulic fluid will escape. Make sure that the hydraulic fluid is
: disposed off environmentally safe!

In case of faults which you cannot correct, please return the complete valve to LEWA for repair. For
adjustment of the hydraulic snifting valve refer to section 6.4.3.2.

6.3.8 Removal of pump head from the metering pump

Close shut-off valves in the pipe lines and take pipe lines off the pump head. Undo screwed plug at the
bottom of the holder (60-63, see parts list "Metering pump") and drain hydraulic fluid from hydraulic
reservoir (see 6.3.3).

/\ If diaphragm was ruptured metered fluid may also escape.

Remove cover from holder.

Support heavy pump heads or suspend them from lifting gear. Undo the screws which fasten the pump
head to the holder and pull the pump head off in forward direction without jamming it.

If necessary remove enclosed holder from drive unit and piston (2) from piston rod.

6.3.9 Piston seal

Remove pump head from metering pump (see 6.3.8).

There is no need to take the piston (2) from the piston rod. For designs with piston rings (40) spring
them open and pull off.

Extract packing rings (42) from groove with a pointed tool.

/!\ Do not damage the groove!

If the bore in bush (20) is damaged, undo allen screws (43) and replace bush.

6.3.10 Assembly
Proceed in reverse order to dismantling.

The following points which are important for the function must be observed:

6.3.10.1 All components must be thoroughly cleaned and checked for proper condition. The grooves
of the diaphragm sealing areas must be undamaged and absolutely clean.

6.3.10.2 Metallic valve seats of ball valves should be re-lapped with a ball of the same diameter using
lapping paste
for valve sizes up to 10 mm nom. dia.: grain size < 5u e.g. Tetrabor 1200
Elektroschmelzwerk Kempten GmbH
for valve sizes up to 15 mm nom. dia.: grain size <20u e.g. Tetrabor 600
Elektroschmelzwerk Kempten GmbH
For valves up to 15 mm bore lapping tools are available from LEWA.
For plate valves valve seat and plate should be re-lapped on a plate of grey cast iron if the wear is
minor or replace if required.

6.3.10.3 Faces for flat gaskets at diaphragm drive housings and drive element holders should be
coated with a liquid, non-hardening sealant, e.g. Curil K. Check compatibility of sealant with the
hydraulic fluid if Curil K is not available also if another hydraulic fluid is used which is not specified by
LEWA.
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6.3.10.4 Evenly handtighten hexagon head screws (36) / hexagon nuts (37).
When tightening the hexagon head screws (36) / hexagon nuts (37) keep to the torque value shown
on the face of the diaphragm body.

/!\ Raise the torque across corners in steps. Required steps 5 %, 10 %, 20 %, 50 % and 100 %.

6.3.10.5 For flange tensioned valves the required torque value for the retaining screws (30) is punched
in on the flange. Raise the torque across corners in steps.

/!\ Raise the torque across corners in steps. Required steps 5 %, 10 %, 20 %, 50 % and 100 %.

6.3.10.6 Watch direction of flow when fitting the valves. The direction of flow is shown on the sectional
drawing and engraved on the valves as well as on the face of the diaphragm body (26).

6.3.10.7 All stainless steel threads should be lubricated against pick-up. Take care that this lubricant
does not get inside the valves.

6.3.10.8 If, depending on the design, the setting of the hydraulic snifting valve (29) or the pressure
relief/ hydraulic combination valve (50) was disturbed during disassembly a resetting according to
section 6.4.3 is required.

Utmost cleanliness is required during assembly.

6.3.10.9 Design with hydraulic combination valve (50)

When installing hydraulic combination valve (50) make sure that the piston moves freely in venting
valve (50/E). To check tap face of piston with small screw driver as shown in figure 3. The piston can
be pressed in by approx. 2 mm and should then easily return to its original position due to the force of
the spring.

When piston is jammed or hard to move clean venting valve (50/E).

6.3.10.10 Design with separate venting valve (41)

When installing venting valve (41) make sure that the piston moves freely in the valve. To check tap
face of piston with small screw driver as shown in figure 4. The piston can be pressed in by approx. 2
mm and should then easily return to its original position due to the force of the spring.

When piston is jammed or hard to move clean or replace venting valve (41).

6.3.10.11 For the design plunger seal with piston rings these must be installed with a 180° staggering
of the gaps.

6.3.10.12 For assembly and adjustment of piston (2) refer to operating instruction ,Drive Unit* section 8.3.

6.4 Filling, venting, adjusting
6.4.1 Filling with hydraulic fluid

/\ If the hydraulic fluid drained is reused it must be assured that it is free of all dirt
particles (run through microfilter).

Fig. 4
("“.
\
: . .
™
T
i
(™
.
h\‘ < w
b T
Fig. 3 .kFig. 4
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1. Pour hydraulic fluid (see operating instruction B
1.002) into enclosed holder (remove air filter).
The level of the hydraulic fluid must be in the
center of the oil sight glass resp. within the marks
of the oil dipstick.

If an oil dipstick is supplied it is inserted only to
measure the level (not screwed in!).

2. With the hydraulic combination valve (50) or the
venting valve (41) out pour hydraulic fluid into the
bore below until there are no or only very small air
bubbles coming up.

3. Stick sealing ring to hydraulic combination valve
(50) or venting valve (41) with a trace of silicone
paste or grease.

4. For models with sandwich diaphragm see
operating instruction B 2.2900, sect. 6.4.

5. Commissioning - as described in 5.3.

6. Special design with double diaphragm and Fig. 5
diaphragm intermediate element
Slacken venting screws (84) at the side and on
top. Raise pressure in operating chamber to appr. 1 bar (fluid-diaphragm will be pushed against
rear support plate).
Introduce intermediate fluid via bore of the lower venting screw (84) using a squeeze bottle (see fig.
5). When liquid comes out at the top and has stopped bubbling, tighten upper venting screw. Raise
the pressure a little by means of squeeze bottle and simultaneously depress snifting valve (29)
(hydraulic diaphragm is pushed to the rear support face). Maintain squeeze bottle pressure and
tighten lower venting screw.

6.4.2 Venting

6.4.2.1 Hydraulic pressure chamber

Let metering pump deliver at zero pressure and depress hydraulic snifting valve (29) (if possible) until
there are no more air bubbles coming out.

The venting process can be shortened in the case of designs with a venting valve (41) or a hydraulic
combination valve (50) located at the top by slackening the valve. As soon as the escaping hydraulic
fluid is free of air bubbles tighten valve again.

Afterwards check level of hydraulic fluid in reservoir.

6.4.2.2 Special design with double diaphragm and diaphragm intermediate element

After filling let pump deliver at zero pressure for a few minutes. This will allow entrained air to be
flushed out of the horizontal passages and to collect under the venting screws.

Then top up intermediate element as described in 6.4.1, sect. 6.

6.4.3 Setting up

6.4.3.1 Design with pressure relief/hydraulic combination valve (50)

* Relax spring of valve. Set the metering pump to zero stroke.

« Switch on metering pump and run with discharge shut-off valve closed.

» Set stroke to approx. 1/5 maximum stroke.

« Tighten spring by a small amount.

» A pressure gauge between metering pump and discharge shut-off valve will now indicate the lifting
pressure. Slowly increase spring compression until the maximum permissible or required lifting
pressure has been reached.

« If increased spring compression fails to raise the pressure further, increase the stroke length
carefully until the pressure relief valve responds.

» The pressure relief valve has a certain range of adjustment. If adjustment to values outside this
range is required, an appropriate valve will have to be ordered from LEWA.

6.4.3.2 Hydraulic snifting valve (29)
The setting pressure Ap is 0.4 bar usually. At special operating conditions another setting can be of
advantage.

/\ However change setting after consulting LEWA only.

L.EWA Diaphragm pump heads type M 2.. B 2.2200 en 9



The setting pressure depends on the nominal bore and can be taken from following table.

To check the setting press valve stem against a scale until the ball or cone lifts off the seat. The weight
read off corresponds to the setting pressure. The setting can be changed by turning nut (7). When
checking make sure that valve seat and closing element are dry.

Type DN 5 DN 10 DN 15 DN 25
Ap=0/4bar| 80- 300 - 700 - 2000 -
100 g 350 g 800 g 2100 g

JAN

effect.

7 Faults: symptoms, remedial action

If a liquid film is between the parts the setting can be too inaccurate due to the sticking

Fault possible cause === can be recognized by Corrective action
metering pump discharge shut-off valve Pressure relief valve (50, 50/D) |- open shut-off valve

does not deliver

closed
back pressure too high (see
»Technical Data Sheet®

discharge valve (13) wrongly
fitted or jammed

operates. Knocking in stroke
rhythm visible at sight glass.
When venting screw (23) is
opened, (if provided) metered
fluid comes out in pulses

- reduce discharge pressure or,
if permissible, raise setting of
pressure relief valve (50, 50/D)
(see sect. 6.4.3.1)

- remove discharge valve (13),
inspect and fit correctly

suction shut-off valve closed
dirt trap or line blocked
metered fluid solidified
suction valve (9) wrongl
fitted, jammed or damaged
suction pressure too low
(see ,Technical Data Sheet®)

Pressure relief valve (50, 50/D)
operates. Knocking noise in
stroke rhythm, visible at sight
glass.

When venting screw (23) is
opened (if provided) metered
fluid comes out in pulses

- open shut-off valve

- clean dirt trap or line

- improve heating of pump head

- remove suction valve (9) inspect
and fit correctly

- check suction conditions (see
B 0.100 - 4.5.2)

air in operating chamber (A)
air in hydraulic pressure
chamber (B) (or in sandwich
diaphragm)

gas in metered fluid

When venting screw (23) (if
provided) is opened metered
fluid escapes irregularly

- vent pump (sect. 6.4.2)

- replace venting valve (41), vent
sandwich diaphragm (see
B 2.2900-6.4)

- check installation (see B 0.100,
sect. 4.5)

metering pump
output over
whole

range too low

suction or discharge valve
(9) or (13) leaking due to dirt
or wear

- clean or repair valves, check dirt
trap

vent valve (41) dirty or
defective

pressure relief valve (50) or
hydraulic snifting valve (29)
and control push rod not
leak tight

piston seal (piston rings/
ground-in bushing) or piston
(2) worn

Leak rate < 0.1 % or >> 2 % of
max. stroke volume.

If pump power > 1 kw the
hydraulic fluid is unusually
warm/hot e.g. because of non
permissible leakage rates

- clean or replace valves, clean
hydraulic reservoir and charge
with new hydraulic fluid

- replace piston seal or piston (2);
clean pump; check that a suitable
hydraulic fluid is being used (see
sect. 5.2.1)
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Fault

possible cause

can be recognized by

Corrective action

metering pump

output too low at
long strokes or high

stroking rates

- pressure drop in
discharge
line too high

pressure relief valve (50)
responds from time to time

- re-calculate pipe line and
modify if appropriate (see
B 0.100 sect.4.5)

- suction shut-off valve not
fully open. Dirt trap
fouled up.

- pressure losses in suction
line too high, or suction
pressure is too low.
Metered or hydraulic fluid
gassing off or cavitating

unusual operating or piping
noise possible

- open all valves completely,
clean dirt trap

- re-calculate pipe line, modify
if appropriate (see B 0.100,
sect. 4.5)

pump output
excessive

» nh
metered flow
fluctuates at or
above Q

des.

a) static pressure at suction
flange higher than at
discharge flange

b) inertia forces in the pipe
line cause pressure in
suction line momentarily
to exceed pressure in
discharge line

metered fluid passing through
pump head with pump at rest

reduce suction pressure,
elevate pump, provide positive
differential pressure. LEWA
would be pleased to assist you

re-calculate pipe line, modify if
appropriate (see B 0.100, sect.
4.5)

metered flow
fluctuates, but
remains smaller
than Q 4,

metered fluid
contaminated or gas
entrained

- valves defective

- check dirt trap and improve,
de-gas metered fluid,

- refurbish or replace
unsuitable or defective valve
components

- clean filter up-stream or in the
hydraulic snifting valve (29)
and check if it is open

metered flow falls
off

Q [

T

gas formation because
venting valve (41, /50/E)

no discharge from venting does
valve (41, 50/E)

- replace venting valve (41,
50/E)

- gas formation because
snifting valve (29) is set
too high

- gas formation because of
unsuitable hydraulic fluid

venting valve discharges
hydraulic fluid saturated with
gas

- check setting of hydraulic
snifting valve (29) (see
6.4.3.2)

- ask LEWA for suitable
hydraulic fluid and fill into
pump head

- gas formation in operating
chamber. Generally
causes
difficulties at metered
flows < 50 I’h

full metered flow restored after
brief increase in stroke length or
frequency

fit special valves. Enquire from
LEWA please. Optimize piping
installation. LEWA would be
pleased to assist you

plunger seal gets
too hot

in case of ground-in seal
plunger mounting no
longer laterally movable

- check plunger mounting
as described in operating
instruction ,Drive Unit“ section
6.4.5.

LLEWwWA
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gegen unzuldissige Erwdrmung zu schiitzen. Die Schutzein-
richtung ist auf den Bemessungssirom einzustellen. Bei Wicklun-
gen in Dreieckschaltung werden die Auslbser in Reihe mit den
Wicklungsstréngen geschaltet und auf den 0,58fachen Bemessungs-
strom eingestellt. Ist diese Schaltung nicht méglich, sind zusétzli-
che SchutzmaBnahmen erforderlich (z. B. Themischer Maschinen-
schutz).

Die Schutzeinrichtung mufl bei blockiertem Laufer innerhalb der
far die jeweilige Temperaturkiasse angegebenen t-Zeit abschal-
ten.

Elektrische Maschinen fir Schweranlauf (Hochlaufzeit > 1,7 x t-
Zeit) sind entsprechend den Angaben der Konformitatsbescheinigung
durch eine Anlaufitberwachung zu schitzen.

Thermischer Maschinenschutz durch direkte Temperatur-
Uberwachung der Wicklung ist zuldssig, wenn dies bescheinigt und
auf dem Leistungsschild angegeben ist,

Bei polumschaltbaren Motoren sind fir jede Drehzahlstufe
getrennte, gegenseitig verriegelte Schutzeinrichtungen erforder-
lich. Empfohlen werden Einrichtungen mit dem Prifbericht einer
zugelassenen Priifstelle.

In Deutschland wird beim Errichten elektrischer Anlagen in
explosionsgefihrdeten Bereichen auf DIN 57165/VDE 0165 und
ElexV hingewiesen! Im Ausland sind die entsprechenden
Landesvorschriften zu beachten!

Der Betrieb am Umrichter mull ausdriicklich bescheinigt sein.
Die gesonderten Herstellerhinweise sind unbedingt zu beachten.
Fur die Ziindschutzart EExe missen Motor, Umrichter und Schutz-
einrichtungen als zusammengehbrig gekennzeichnet und die zulés-
sigen Betriebsdaten in der gemeinsamen Prifbescheinigung fest-
gelegt sein (VDE 0165).

Die vom Umrichter erzeugten Spannungsspitzen kénnen durch
das installierte Verbindungskabel zwischen Umrichter und elektr-
scher Maschine in ihrer Gré8e ungiinstig beeinflut werden. In dem
System Umrichter-Kabel-elektrische Maschine darf der Maximal-
wert der Spannungsspitzen an den Anschlu8klemmen der Maschine
den in den gesonderten Herstellerhinweisen genannten Wert nicht
iberschreiten. Des weiteren ist die EMV-Richtlinie einzuhalten.

Reparaturen missen in Siemens-Werkstitten durchgefihrt oder
von einem amtlich anerkannten Sachverstdndigen abgenom-
men werden. Die Arbeiten sind durch ein zusétzliches Reparatur-
schild zu kennzeichnen.

Ersatzteile- mit Ausnahme genormter, handelsublicher und gleich-
wertiger Teile (z. B. Walzlager) dirfen nur Originalersatzteile (s.
Ersatzteilliste) verwendet werden: dies gilt insbesondere auch fir
Dichtungen und Anschiuflteile.
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General note
The data and recommendations specified in all the
A’ instructions supplied ("Information on safety and
commissioning”), and in all other related
instructions, must always be observed in order to avoid
hazardous situations and the risk of possible injury or
damage. :

Furthermore, the pertinent national, local and plant-specific
regulations and requirements should be kept in mind!

Special designs and other versions may vary in technical
details! If in doubt, be sure to contact the manufacturer, quoting
the type designation and serial number (No. E ..., see
rating plate), or have maintenance work done by one of the
SIEMENS Service Centres.

1 Description
1.1 Application

Normmal use of the standard motors:

The motors are designed to comply with degree of protection IP55
(degree of protection indicated on rating plate). They are suitable for
installation in dusty and damp environments. The insulation is

_ tropicalized. f they are properly stored or installed outdoors, special

weatherproofing measures are not usually required for these motors.
They must however be protected against intense sunlight, e.g. by
means of a canopy.
Ambient temperature
Site altitude

-30°C ... +60°C
<1000 m

1.2 Constructionand mode of operation

Motor types:

1LA- and 71MA motors are self-ventilated (with fans). 1PP motors are
self-ventilated either by separate fans amanged on the rotors, such
as for service as fan motors, or by extemal fans.

1LP and 1MF motors are non-ventilated (without fans).

The feet on foot-mounted motors are bolted onto the frame (see
Fig. 2).

For this reason, rearranging the feet (such as for changing the
position of the terminal box - see Fig. 5) is only possible with:frame
sizes 100L to 160L. In this case, threads will have to be:cut:in the
existing drlled holes in the frame to receive the feet. However; the
support faces of the feet may have to be remachined or-provided with
shims to ensure that the motor is level.

Where brake motors are concemed, please also observe the brake
operating instructions.

2 Operation
| Before starting any work on the machine, be sure to
A isolate it from the power supply.
2.1 Transport,storage
The motors should always be lifted at all lifting eyes during
transport.
For lifting machine sets (such as built-on gearboxes,
fan units), always use the lifting eyes or lifting pegs
provided! Machine sets may not be lifted by suspending

the individual machines! Check the lifting capacity of
the hoistl
If, after delivery, the motors are stored for more than 4 years under
favourable conditions (kept in a dry place free from dust and vibration)
prior to commissioning, the rolling-contact bearings should be
regreased. Under unfavourable conditions, this period is considerably
shorter.
If necessary, any unprotected, machined surfaces (flanging
surface, shaft end, etc.) should be treated with an anti-corrosion
agent.
If necessary, the insulation resistance of the winding should be
checked, see Section 2.5.

2.2 Installation

After installation; screwed-in lifting eyes should either be removed
or tightened down.

In the case of motors installed vertically, additional measures
must be taken to ensure that no water can penetrate along the shaft.
Quiet running: Exact alignment of the coupling and a well-balanced
transmission element (coupling, pulleys, fans, etc.) are essential for
quiet vibration-free running. If necessary, the whole motor and
transmission element should be balanced.

SiemensAG
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BG90S/L: The rear feet of motors of type of construction IM B3 have
double holes in order to ensure that these machines adhere to the
standard foot dimensions. On the other hand, all feet of motors of type
of construction IM B3 with side-mounted terminal box (special designs)
have double holes. This enables the standard hole clearances to be
maintained even when the temminal box is amanged on the left-hand
side (see Fig. 10).

BG71...90L: In the case of 1LA, 1LP and 1LP motors, the top part
of the terminal box can be turned through 4x90 degrees.

BG100...160L: The terminal box moulded onto the motor
frame cannot be tumned. If the top part of the terminal box is
retrofitted (Fig. 2 - 5.90), the box can be tumed through 4 x 90
degrees.

In the case of motors with a bolted-on terminal box, the top part
of the box can be tumed through 4 x 90 degrees.

2.3 Balancing,transmission elements

A suitable device should always be used for fitting and removing the
transmission elements (couplings, pulleys, pinions, etc.) (Fig. 7).

As standard, the rotors are dynamically balanced with the
half featherkey.

When fitting the transmission element, keep the type of
balance in mind! (Option: F = balanced with full featherkey)

The transmission elements must be balanced in accordance
with 1ISO 1940!

If the transmission elements are balanced with a half
featherkey, the visible, protruding part of the featherkey T,
must be cut back (see Fig. 9).

The usual measures should be taken to guard

transmission elements from touch. If a motor is

started up without the transmission element attached,
the featherkey should be secured to prevent it being thrown
out.

2.4 Electricalconnection

NOTE: If the openings for cables and leads in the terminal box
are sealed with a "skin" of cast iron, it must be shaken out using a
suitable tool (see Fig. 4)!

Care must be taken not to damage the terminal box, the
terminal board, the cable connections, etc. inside the terminal
box!

See Fig. 4 for details of the screwed connections for cables and leads.
An adapter must be screwed in for PTC thermistor
connectionsl

The terminal box must be sealed so that it is dust and water-tight.

The system voltage and the frequency must agree with the data given
on the rating plate. Voltage or frequency deviations of £5% and 2%
respectively from the rated wvoltage and frequency values are pemitted
without needing to derate the output. The connection and arrangement
of the terminal links must agree with the diagram provided in the
terminal box.

Connect the earthing conductor to the terminal with the @ marking.

Wherever terminal clips are used (for example, to DIN 46282),
arrange the conductors so that the clips are virtually level on
both sides. This method of connection means that the ends
of single conductors must be bent in the shape of a U or be
fitted with a cable lug (see Fig. 6.1). This also applies to the

green-yellow protective earthing conductor and the outer

earthing conductor (see Fig. 6.2).

Please refer to Fig. 5 for the tightening torques for the screwed
electrical connections - terminal board connections (except for
terminal strips).

The anti-condensation heater must not be switched on
during operation.

2.5 Checkingtheinsulation resistance

The insulation resistance of the windings must be measured prior to
initial startup of the motor, or after long periods of storage or standstill
(approx. 6 months).

While the measurement is being taken and immediately
afterwards, some of the terminals carry dangerous voltages
and must not be touched.

SiemensAG

Insulation resistance

- The minimum insulation resistance of new, cleaned or repaired
windings with respect to ground is 10 Mohms.

- The critical insulation resistance R, is calculated first by
multiplyingthe rated voltage Uy, e.9.0.69kVAC, with the constant
factor (0.5 Mohms/kV):

Regit = 0.69 kV * 0.5 Mohms/kV = 0.345 Mohms.

Measurement

The minimum insulation resistance of the windings to ground is
measured with 500 V DC. The winding temperature should then be
259C £ 15 °C.

The critical insulation resistance should be measured with 500
V DC with the winding at operating temperature.

Checking

If the minimum insulation resistance of a new, cleaned or
repaired motor, which has been stored or at standstill for a prolonged
period of time, is less than 10 Mohms, this may be due to humidity. The
windings must then be dried.

After long periods of operation, the minimum insulation resistance
may drop to the critical insulation resistance. As long as the
measured value does not fall below the calculated value of the critical
insulation resistance, the motor may continue in operation. If it
does, the motor must be stopped immediately.

The cause must be determined, and the windings or winding sections
repaired, cleaned or dried as necessary.

2,6 Commissioning
NOTE: Electromagnetic compatibility

Emitted interference: Where the torque is very uneven (the
drive of a piston-type compressor, for example), the inevitable
result is a non-sinusoidal motor cument, whose hamonics
can lead to excessive system perturbation and thus excessive
emitted interference.

In the case of converter-fed motors, interference is emitted to a
greater or lesser degree, depending on the converter version concemed
(type, interference suppression measures, manufacturer). The
instructions - of the converter manufacturer regarding electromagnetic
compatibility must be heeded at all times. if the use of a shielded motor
cable is recommended, the shield will have the greatest effect if it is
conductively connected over a-large area on the metal terminal box
of the motor (with a screwed-metal conduit thread). Noise voltages
may occur on the sensor leads of motors with integrated sensors (e.g.
PTC thermistors) as a result of the converter.

Noise immunity: If the motor has an integrated sensor {(e.g. a
PTC thermistor), the owner is responsible for ensuring adequate
noise immunity by choosing a suitable sensor signal lead (possibly
with shielding, connected like the motor supply lead) and evaluator.

The data and recommendations specified in all the instructions
supplied (“Information on safety and commissioning”), and in
all other related instructions, must always be obserned prior to
commissioning!

After motor installation, the brake, if fitted, should be checked
for proper functioning.

3 Maintenance

Safety precautions
Before starting any work on the motor or other
A‘ equipment, particularly before opening covers
over live parts, the motor must be properly isolated
from the power supply. Besides the main circuits,
any additional or auxiliary circuits that may be present
must also be isolated.
The usual "5 safety rules” (as set forth in DIN VDE 0105)
are: - Isolate the equipment
- Take effective measures to prevent reconnection
- Verify equipment is dead
- Earth and short-circuit
- Cover or fence off adjacent live parts
The precautions listed above should remain in force
until all maintenance work is finished and the motor has
been fully assembled.

NOTE: Where motors are fitted with closed condensed water openings,
these should be opened from time to time to allow any accumulated
condensed water to drain away.
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Condensed water openings should always be at the lowest point of
the motor!

Fitting new bearings, type of grease

Under nomal operating conditions, with horizontally mounted motors
and the following coolant temperatures and motor speeds, the
bearings should be changed at the intervals [h] specified below:

Frame sizes 25°C 40°C

71...160L: ... 1800 revimin approx. 40,000 h approx. 20,000 h
... 3600 revimin approx. 20,000 h approx. 10,000 h

NOTE: The pemnissible axial and transverse forces (see Catalog)

must not be exceeded!

Irespective of the number of operating hours, the rolling-contact

bearing should be renewed every 3 years because of grease ageing.

In the case of motors operating under special conditions, such
as a vertical motor position, heavy vibration, sudden load changes,
frequent reversing operation, etc., the bearing should be changed at
considerably more frequent intervals than the operating hours stated
above.

The motors feature deep-groove ball bearings which are provided
with cover plates (2ZC3 version). The cover plate material should
withstand temperatures from -30 °C to +150 °C, e.g. polyacryl-rubber
(ACM).

Type of grease for standard machines: UNIREX N3 (Esso);
synthetic greases must conform to DIN 51825-K3N.

Special greases should be indicated on the rating plate or on a
separate plate.

Dismantle the motor to the extent necessary. Pull off the rolling-contact
bearing with a suitable device (see Fig. 7). Clean the jourmnal!

Heat the rolling-contact bearing evenly to about 80-100 °C and press
on. Heawy blows (such as with a hammer, etc.) should be avoided.

Any worn sealing elements (such as the shaft sealing ring, etc.)
should also be renewed.

If springless radial shaft sealing rings are used, the replacement
sealing rings must also be of the springless type.

Regreasing device
In the case of motors with a regreasing device, take note of the
information given on the rating plate or the lubrication instruction plate!

The bearings should be relubricated while the motor is running!
. 1

4 1MA and 1MF motors with @

increased EExe protection
The information in italics is intended to serve as supplementary or
special information on these types of molors.
The increased hazards in areas which are exposed to the danger of
explosion or firedamp necessitate that the general notes on safety
and commissioning are carefully complied with.
Electrical machines which are protected against explosion are in line
with the standards EN 60034 (VDE 0530) and EN 50014 to 50020. it
is permitted to use these machines in areas exposed to the danger
of explosion only in accordance with the stipulations of the responsible
authority which also determines whether a danger of explosion exists
(division into zones).
If the relevant certification is supplemented by an X, any
special stipulations in the certificate of conformity are to be
complied with.
The cable entries must be approved for the explosion-endangered
area and be secured to prevent accidental loosening. Unused
openings are to. be closed with approved plugs.
In the case of 1MA-motors, a cover to prevent foreign bodies
from falling into the motor-fan cowl (see DIN EN 50014) is to
be located on the end of the shaft at the top, e.g. types of
construction IMV3, IMV6 and IMV19 (see Fig. 1). This cover
must not hinder cooling of the motor by its fan.
Unless other information regarding type of operation and tolerances
is given on the test certificate or on the rating plate, electrical
machines are designed for continuous operation and normal, rarely
recurming starting procedures during which no excessive temperature
increases occur. The motors must only be used for the type of
operation indicated on the rating plate.
Section A in EN 60034-1 (VDE 0530, Part 1) - voitage + 5 %, frequency
+ 2 %, waveform, power-system symmetry - must be complied with

in order to ensure that any increase in temperature remains within
the permitted limits. Grealer deviations from the rated values can

lead to non-permissible increases in the temperature of the machine
and must be indicated on the rating plate.

The temperature class of the motor given on the rating plate must
agree with the temperature class of the inflammable gas which may
occur. .

Each machine is to be protected in all phases against non-
permissible temperature increases by means of a current-
dependent, time-delayed circuit-breaker with phase-failure
protection to VDE 0660 or an equivalent device. The protective
device is to be set to the rated current. In the case of deita-
connected windings, the trips are to be connected in series
with the winding phases and set to 0.58 times the rated current.
If such a circuit is not possible, additional protective measures
are necessary (e.g. thermal machine protection).

If the rotor is blocked, the protection device must switch off the
machine within the time t. indicated for the respective temperature
class.

Electrical machines for heavy starting (power-up time > 1.7 x tJ)
are to be protected according to the stipulations of the certificate of
conformity by means of a starting-cycle monitoring circuit.
Thermal machine protection by means of direct temperature
monitoring of the winding is permissible if this is certified and
indicated on the rating plate.

In the case of pole-changing motors, separate and reciprocally
locked protective devices are necessary for each speed step.
Devices with the test report of an approved testing agency are
recommended.

In Germany, please refer to DIN 57165/VDE 0165 and ElexV when
erecling electrical installations in areas exposed to the danger of
explosion. In countries other than Germany, the relevant national
regulations are to be complied with in each case!

Operation on a converter must be certified. The separate
instructions of the manufacturer must be complied with. For EExe
type of protection, the motor, converter and protective devices must
be marked to show they belong together and the permissible
operating data must be specified in the shared test certificate (VDE
0165).
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DEUTSCH

Ersatzteile, vom Werk lieferbar
(s. Bestelibeispiel)

1.00 Lagerung AS
.40  Lagerschild
43  Wellendichtring

47  Dichtung
.58 Federscheibe
.80  Walzlager

.61 Federband fiir Lagerschildnabe
(nicht immer vorhanden)

3.00 Léaufer, komplett
.88 PafR¥feder fur Lifter

4.00 Stinder, komplett
.07 Gehauseful}, rechts
.08  GehausefuB, links
.18  Leistungsschild

.18 Schraube

.20 Abdeckung

.30  Kontaktwinkel

.31 Erdungswinkel

5.00 Klemmenkasten, komplett
.03 Dichtung
.10 Klemmenbrett, komplett
A1 Klemmieiste

(z. B. fir KaltleiteranschiuB)
44 Klemmenkasten-Oberteil
.53  Verschluf3stopfen
.70 Klemmbugel
71 Klemmbugel

.83 Dichtung
.84  Klemmenkasten-Deckel
.85  Dichtung

.89 Schraube

.90 Klemmenkastenoberteil
4x90 Grad drehbar, komplett
(fir nachtraglich- Anbau)

.92 Klemmenkasten-Deckel

.93  Dichtung
.95  Klemmenkasten-Oberteil
.98  Dichtung

6.00 Lagerung BS

10 Walzlager

41 Federband fiir Lagerschildnabe
(nicht immer vorhanden)

.20 Lagerschild

.23 Wellendichtring

7.00 Beliiftung, komplett
.04 Lifter
.40 Lufterhaube

Auf- und Abziehvorrichtungen flir Walzla-
ger, Lufter und Abtriebselemente sind nicht
lieferbar!

ENGLISH

Spare parts, available from the works
(see order example)

1.00 Bearing, drive end
40  Endshield
43  Shaft sealing ring
47  Seal

.58 Resilient preloading ring

.60 Rolling-contact bearing

.61  Spring band for endshield hub
(not always provided)

3.00 Rotor, complete
.88  Featherkey for fan

4.00 Stator, complete
.07  Frame foot, right
.08 Frame foot, left
.18  Rating plate
.19 Bolt
20 Cover
.30 Contakt angele
.31 Earthing angele

Terminal box, complete

.03  Seal

.10 Teminal board, complete

.11 Terminal strip(e.g. for PTC
thermistor connection)

.44  Top part of terminal box

53 Plug

.70 Temminal clip

.71 Teminal clip

.83  Seal

.84  Terminal box cover
.85 Seal

.89 Screw

.80 Top part of terminal box, can

be tumed through 4 x 90

degrees, complete (for retrofitting)
.92  Temminal box cover

.93 Seal
.95 Top part of terminal box
.98  Seal

6.00 Bearing, non-drive end

.10  Rolling-contact bearing

.11 Spring band for endshield hub
(not always provided)

.20 Endshield

23 Shaft sealing ring

Ventilation, complete
.04 Fan
.40  Fan cowl

The devices for pressing on and pulling off
the rolling-contact bearings, the fan and the
transmission elements cannot be ordered!

FRANCAIS

Piéces de rechange, livrables par 'usine
(voir exemple de commande)

1.00 Palier c¢6té entrainement

.40 Flasque-palier

43 Bague d'étanchéité

47 Joint

.58 Rondelle élastique

.60 Roulement

61 Lame élastique pour moyeu du flasque
(pas toujours présente)

3.00 Rotor, complet
.88 Clavette pour ventilateur

4.00 Stator, complet

.07 Patte de la carcasse, droite
.08 Patte de la carcasse, gauche
.18 Plagque signalétique

19 Vis

.20 Recouvrement

.30 Equerre de contact

.31 Equerre de mise 2 la terre

5.00 Boite a bornes, complete

.03 Joint

.10 Plaque a bomes, compléte

.11 Bornier (par ex. pour sonde CTP)

.44 Partie supérieure de la boite a bomes

.53  Bouchon

.70 Etrier de sefrage

.71 Etrier de serrage

.83 Joint (torique sur (HA 180...200)

.84 Couvercle de la boite & bornes

.85 Joint

.89 Vis

.90 Parie supérieure de la boite a
bornes, orientable de 4 x 90 °,
compléte (pour montage ultérieur)

.92 Couvercle de la boite a bornes

.93 Joint

.95 Partie supérieure de la boite & bomes

.98 Joint

6.00 Palier c6té opposé a
I’entrainement

.10 Roulement

.11 Lame élastique pour moyeu du flasque
(pas toujours présente)

.20 Flasque-palier

.23 Bague d'étanchéité

7.00 Ventilation, compléte
.04 Ventilateur
.40 Capot du ventilateur

Les dispositifs d'emmanchement et
d'extraction pour roulements, ventilateurs et
organes de transmission ne sont pas livrables.

Normteile sind nach Abmessung, Werkstoff 4.05 (s. Fig. 3)

und Oberflache im freien Handel zu beziehen.

Standard commercially available parts are to
be purchased in accordance with the specified 4.10
dimensions, material and surface finish. 438

Les pigéces normalisées peuvent étre obtenues 578

dans lecommerce d'aprés leurs dimensions, le
matériau et I'état de surface. 7.12
Las piezas estandar se comprarén en
comercios del ramo segln las dimensiones,

material y superficie especificados.
Le parti standard sono reperibili sul mercatc 6.02
secondo le dimensioni, il materiale e la finitura

delia superficie.

Normerade detaljer kan erhalias i Sppnahan- 4.04 (s. Fig. 3)

deln, och skall specificeras betréaffande storiek,
material och ytbehandling.

DIN 125 1~ 149 DIN 912 }o, . DIN@31 A | 582 DIN 46 320
@ 411 ; 554
439 o~ 5%
\\\ AN \
519 WA - 597
DIN 128 549
579 \
591 . DIN 7985
DIN 471 cgq DOING33 (o %
\ \ | e ’M 160 DING25
N 7.49 \ \ |~ Lagertyp; —im .
Q‘ 610 Type of bearing:
DIN 472 Type de roulement:
Tipo de cojinete:
238 j Tipo di cuscinetto:
- - DING885 :
DIN 580 ,g / Lagertyp:
E\ .
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ESPANOL

Piezas de recambio, suministro desde
fabrica (v. ejemplo de pedido)

1.00° Rodamiento D

.40  Escudo portacojinetes

.43  Anilio obturador

A7 Sello

.58  Arandela flexible

.60  Rodamiento

.61 Cinta elastica para el cubo del escudo
portacojinetes (no se emplea siempre)

3.00 Rotor, completo
.88  Chaweta para ventilador

Estator, completo

.07  Pata derecha de la carcasa

.08 Pata izquierda de la carcasa

.18  Placa de caracteristicas

19 Tomillo

20 Tapa

.30  Angular de contacto

.31 Angular exterior de puesta a tiema

Caja de bornes, completa

.03  Sello

.10 Placa de bomes, completa

A Regletero (p. ej. para conexién
con temistor PTC)

.44  Parte superior de la caja de
bornes

53  Tapdn

.70 Pisacables

71 Pisacables

.83 Sello

.84  Tapa de la caja de bomes

.85  Sello

.89 Tomillo

.90 Parte superior de la caja de
bornes, girable en 4 x 90 grados,
completa
(para montaje posterior)

.82  Tapa de la caja de bomes

.93 Selio

.95  Parte superior de la caja de
bornes

.98  Sello

6.00 Rodamiento N

.10 Rodamiento

A1 Cinta elastica para el cubo del escudo
portacojinetes (no se emplea siempre)

.20  Escudo portacojinetes

.23 Anillo obturador

7.00 Sistema de ventilacion,
completo

.04  Ventilador

.40  Capota del ventilador

iNo se pueden suministrar los dispositivos
para calar y extraer los rodamientos,
ventiladores y Organos de accionamiento!

ITALIANO

Parti di ricambio disponibili da magazzino
(vedere esempi di ordinazione)

1.00 Cuscinetti lato albero

40 Coperchio del cuscinetto

.43 Anello di tenuta dell’albero

47 Anello di tenuta

.58  Anello elastico

.60 Cuscinetto a rotolamento

.61 Nastro elastico per il mozzo dello
scudo di supporto (non sempre
inserito)

3.00 Rotore completo
.88 Chiavetta per ventilatore

4,00 Statore completo

.07 Piede di sostegno destro

.08  Piede di sostegno sinistro

.18  Targhetta dei dati

19 Vite

.20 Coperchio

.30  Angolare di contatto

31 Angolare di messa a tema

5.00 Cassetta terminale completa

.03 Guarnizione

10 Morsettiera completa

RE Morsettiera ad es. per il
collegamento di termistori PTC

.44 Parte superiore della cassetta

terminale
.53 Tappon
.70 Staffa
71 Staffa

.83 Anello di tenuta
.84  Coperchio della cassetta

teminale
.85 Guamizione
.89  \Vite

.80 Parte superiore deila cassetta
orientabile 4 volte di 90°,
completa (per montaggio
successivo)

.92  Coperchio della cassetta
terminale

.93  Guarizione

85 Parte superiore della cassetia
terminale

.88 Guarnizione

6.00 Cuscinetti lato opposto albero

.10 Cuscinetti a rotolamento

A1 Nastro elastico per il mozzo dello
scudo di supporto (non sempre
inserito)

.20 Coperchio dei cuscinetti

23 Anello di tenuta dell'albero

7.00 Ventilatore completo
.04  Ventilatore
.40 Cappa del ventilatore

| dispositivi per il calettamento e I'estrazione
di cuscinetti, ventilatori e elementi di
trasmissione non possono essere ordinati!

SVENSKA

Reservdelar, kan levereras fran fabriken
(se bestaliningsexempel)

1.00 Lager AS
40 Lagerskold
43 Axeltétring

47 Packning
.58  Fjéderbricka
.60  Ruilager

.61 Fjaderband for lagerskéldsnav
(finns ej alltid)

3.000 Rotor, komplett
.88 kil for fiakt

Stator, komplett
.07 Fot for hus, hoger -
.08  Fot fér hus, vanster

.18 Markskylt
19 Skruv
20  Lock

.30 Kontaktvinkel
.31 Jordingsvinkel

5.00 Uttagslada, komplett

.03 Packning

10 Kopplingsplint, komplett

11 Kontaktplint (t.ex. for
anslutning av PTC-termistor)

A4 Overdel till uttagsiada

.53  Avslutningspropp

.70 Klambyge!

71 Klambygel

.83 Packning

.84  Lock till uttagsiada
.85  Packning

.89 Skruv

.90  Overdel till uttagslada 4 x 90
grader vridbar, komplett
(fér -montering i efterhand)
92 Lock till uttagslada

.93  Packning
95  Overdel till. uttagslada
.98  Packning

6.00 Lager BS

.10 Rullager

11 Fjaderband for lagerskdldsnav
(finns ej alitid)

.20 Lagerskold

23  Axeltatring

7.00 Ventilation, komplett
.04 Flakt
.40 Flaktkapa

Pa- och awdragningsanordningar for
rullager, flakt och drivdonselement kan inte
levereras!

Bestellbeispiel

Order example
Exemple de commande
Ejemplo de pedido
Esempio di ordinazione
Bestillningsexempel

1.40 Lagerschild
1LA7 163-4AA60
Nr. E4AB 4567 890077
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DEUTSCH / ENGLISH / FRANGAIS / ESPANOL / ITALIANO / SVENSKA

BG 100...160L

z. B. Offnung fiir Kabel und Leitungen - unten

e.g. opening for cables and leads - bottom

p. e. traversées pour cables et conducteurs - en bas
p. €j abertura pasacables - abajo

ad es. passaggio per conduttori e cavi - parte inferiore

t.ex. 6ppning for kabel och ledningar - nedtill

Flg. 3 Ausfiihrung mit seitlich angeordnetem Klemmenkastenoberteil (4x90° drehbar)
Motor with top part of terminal box mounted on side (can be turned through 4x90°)
Exécution avec partie supérieure de la boite 4 bornes disposé sur le coté
Motor con la parte superior de la caja de bornes adosada lateralmente (puede girarse 4x90°)
Esecuzione con parte superiore della cassetta terminale disposta lateralmente (orientabile 4x90°)
Utférande med overdel till uttagsladan (4x90° vridbar) monterad pa sidan

Verschraubungen mit Mutter (z. B. DIN 46 320)
Screwed connections with nut (e.g. DIN 46 320)
Presse-étoupe avec écrou (p.e. DIN 46320)
Uniones atornilladas con tuerca (p. ej DIN 46329)
Collegamenti a vite con dado (es DIN 46 320)
Skruvférband med mutter (t.ex DIN 46 320)

O-Ring / o-ring
. Joint torique
Mutter ! Anillotoroidal
Nut )
Ecrou ‘
Tuerca

Dado
;].B Klemmenkastenwand

Wall of terminal box

Vé&gg till uttagsladan

1MA/1MF: EEx e - bescheinigte Verschraubung mit Mutter
1MAMMF: EEx e - certify screwed connections with nut
1MA/1MF: EEX e - certifier presse-étoupe avec écrou
1MA/1MF: EEX e - certificar uniones atornilladas con tuerca
1MA/1MF: EEX e - certificare collegamenti a vite con dado
1MA/1MF: EEx e - intyga skruvférband med mutter

O-Ring /o-fing
Joint torique
Anillotoroidal

Klemmenkastenwand
Wall of terminal box

Vagg till uttagsiadan

Fig.4 BG 100...160L

Ausschlagen der Offnungen fiir Kabel und
Leitungen im Klemmenkasten

Knocking out the openings for cables and
leads in the terminal box

Rupture des membranes de fabrication
aburant les entées de cables et de ‘
conducteurs sur la boite 4 bornes
Martillando las aberturas pasacables de la
caja de bornes

Asportare la pellicola per cavi e conduttori
nella cassetta terminale

Utslagning av 6ppningama for kabel och
ledningar i uttagsladan

Paroi de la bolte 4 bomes
Pared de la caja de bomes
Cassetta termina | parete

Paroi de la boite & bomes
Pared de la caja de bornes
Cassetta termina | parete

Kaltleiterverschraubungen mit Reduktionsstiick und Mutter (z. B. DIN 46 320)
Screwed PTC thermistor connections with adapter and nuts (e.g. DIN 46 320)
Presse-étoupe pour sonde CTP avec piéce de réduction (p. e. DIN 46320)

Conexién de termistor PTC con reductor y tuercas (p.ej. DIN46320)

Collegamenti a vite per termistori PTC con riduttore e dado (ad es. DIN 46 320)
Skruvfdrband for PTC-termistor med reduceringsstycke och mutter (t.ex DIN 46 320)

O-Ring/o-ring
Mutter Joi.nt ton‘qge
Nut Anitlo toroidal
Ecrou
Tuerca
Dado

LY Reduktionsstiick / Adapter / Piéce de réduction
Pieza reductora / Riduttore / Reduceringsstycke

Ausbrechéffnung (GuBhaut)
Cast iron skin

Membrane de fabrication
Membrana de fundicion
Pellicola residua della colata
Gjutskorpa
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DEUTSCH / ENGLISH / FRANGAIS / ESPANOL / ITALIANO / SVENSKA

Gewinde- @
@ du filetage / o de larosca
Diametro del filetto / Géngdimeter

! Thread- @

M5 M6

M8 M10

M12

M16

N~ Anziehdrehmoment
Tightening torque
Couple de serrage Nm
Par de apriete

Coppia di serraggio
Atdragningsmoment

min

0.8 1,8 2,7

5,5 9 14

27

max

1.2 25 4

8 13 20

40

Die obigen Anziehdrehmomente gelten soweit keine anderen Werte angegeben sind!

The above values of tightening torque are applicable uniess altemative values are given elsewhere.

Les couples de serrage indiqués ci-dessus sont valables pour autant qu'aucune valeur spécifique ne soit donnée.
Estos pares de apriete rigen mientras no se indiquen otros.
Le coppie di serraggio indicate qui di sopra sono valide se non sono indicati altri valori.
Ovanstaende atdragningsmoment géller om ej andra véarden angivits!

Anziehdrehmomente fiir Schraubenverbindungen der elektrischen Anschliisse - Klemmenbrettanschliisse (auler Klemmenleisten)

Tightening torques for screwed electrical connections - terminal board connections (except for terminal strips)
Couples de serrages des bornes de la plaque a bornes (ne concemne pas les borniers)
Pares de apriete para uniones atornilladas de las conexiones eléctricas en la placa de bornes (exceptuando las regletas de bomes).

Coppie di serraggio per le viti di attacco di collegamenti elettrici / dei portamorsetti (escluse morsettiere)

Atdragningsmoment fér de elektriska anslutningarnas skruvférband (utom pa kontaktplintar)

IN 46 234

Bei Anschiufl mit DIN- Kabel-
schuh ist dieser nach unten ab-
zuwinkeln!

if connections are made with DIN
cable lugs, bend the cable fugs
downwards.

Lorsque te raccordement est
réalisé par cosses DIN, celles-
ci doivent &tre pliées vers le bas.

Si la conexién se sfectiacon
terminales para cables DIN,
habré que dobtarlos haciaabajo.

Nel collegamento concapocorda
conforme alle norme DIN, questo
va piegato verso il basso.
Vidansiutningmedkabelskoenl.
DIN skall denna bockas nedat.

Fig. 6.1

Anschiuf} eines einzelnen Lei-
ters mit Klemmbdigel.

Connecting a single conductor
with a terminal clip.

Raccordementd'un seul conduc-
teur a une bome a étrier.

Conexion de un solo conductor
con un pisacables.

Allacciamento diognisingolocen-
duttore con staffa.

Ansiutningavenenkelledaremed
klambygel.

AnschluB} von zwei etwa gleich
dicken Leitern mit Klemmbd{gel.

Connecting two conductors of al-
most equal thickness with a
terminal clip.

Deuxconducteurs de diamétre &
peu pré équivalents, raccordés &
une borne & étrier.

Conexién de dos conductores de
diametro aproximadamente
igual, con un pisacables.

Allacciamento di due conduttori
di stesso o pressocchéindentico
spessore con staffa.

Anslutning av tvd ungefér lika
tjocka ledare med klambygel.

Anschiuf} eines einzelnen Lei-
ters unter dulerem Erdungs-
winkel.

Connecting a single conductor
under the outer earthing angle.

Raccordement d'un seul
conducteur a une équerre extéri-
eure de mise & la terre.

Conexién de un solo conductor
bajo el angular exterior de puesta
a tierra.

Allacciamentodiogni singolocon-
duttore sotto angolare di messa
aterra estemo.

Anslutning av en enkelledare
under extemn jordningsvinkel.

Fig. 6.2

... 25 mm?

DIN 46 234

Bei Anschiufl mit DIN- Kabel-
schuh unter dulerem Erdungs-
winkel.

if connections are made with DIN
cable lugs, under the outer ear-
thing angle.

Lorsque le raccordement est
réalisé par cosses DIN, aune
équerre extérieure de mise a la
terre.

Si la conexién se efectiacon
terminales para cables DIN,
bajo el angular exterior de puesta
a tierra.

Nel collegamento concapocorda
conforme alle norme DIN, sotto
angolaredimessaatemra estemo.
Vidansiutningmedkabeliskoeni.
DIN under extem jordningsvin-
kel.

Fig . 6 AnschlieBbare Querschnitt je nach KlemmengroRe (ggf. reduziert durch GréRe der Leitungseinfiuhrungen)
Conductor cross-sections connectable to the various terminals (may be reduced by size of cable entries)
Sections raccordables suivant la taille de la borne (réduction éventuelle par la taille des entrées de cables)
Seccion conectable segin tamaiio del borne (en caso dado, més pequefia debido al tamaiio de las entradas de linea)
Diametri dei collegamenti a sec. delle misure dei morsetti (eventualmente sono ridotte le dimensioni delle aperture per i
conduttori) Anslutningsbara ledarareor for olika klamstoriekar (ev. reducerat med hansyn till genomfdringens storlek)

Fig. 7

Zwischenscheibe (Schutz der Zentrierung im Wellenende)
Spacer washer (to protect centring bore in shaft end)

Rondelle {protection du centrage en bout d’arbre)

Disco intermedio {protege el centrado en ef extremo del eje)
Spessore (protezione della centratura null’'estremita d'albero)
Distansbricka {skydd av centreringen | axeltappen}

Lagerwechsel/ Changing bearings / Remplacement des roulements

Cambio de cojinetes /| Sostituzione dei cuscinetti/ Lagerbyte

SiemensAG




DEUTSCH / ENGLISH / FRANGAIS / ESPANOL / ITALIANO / SVENSKA

Zwischenscheibe (Schutz der Zentrierung im Wellenende)
Spacer washer (to protect centring bore in shaft end)
Rondelle (protection du centrage en bout d'arbre)

Disco intermedio (protege el centrado en el extremo del eje)
Spessore (protezione della centratura null'estremita d'albero)
Distansbricka (skydd av centreringen | axeltappen)

w7 AN

Zum Aufziehen von Abtriebselementen (Kupplung, Zahnrad, Riemenscheibe usw.), Gewinde im Wellenende benutzen und - sofem méglich -
Abtriebselemente nach Bedarf erwdrmen. Zum Abziehen geeignete Vomichtung verwenden. Es dirfen beim Auf- und Abziehen keine Schidge (z.B. mit
Hammer oder dhnlichem) oder groRere als die laut Katalog zuldssigen radialen oder axialen Kréfte iiber das Wellenende auf die Motorlager {ibertragen
werden.

Use the tapped hole provided in the end of the shatft for fitting drive components such as couplings, gearwheels, belt puileys, etc. and, if possible, heat
the components as necessary. Use a suitable puller tool for removing the components. Do not strike the components, e.g. with a hammer or similar
tool, when fitting or removing them and do not exert more than the maximum value of radial or axial force - according to the catalog - transmitted to the
motor bearings through the shaft extension.

Pour monter les organes de transmission (accouplements, roues dentées, poulies & courroie, etc.), utiliser le:taraudage du bout d’arbre. Au besoin et
lorsque cela est possible, chauffer les organes de transmission. Pour le démontage, utiliser un dispositif approprié. Aucun coup (par ex. marteau)
supérieur aux efforts axiaux et radiaux admissibles mentionnés au catalogue ne doit &tre transmis par 'arbre aux roulements en cours de montage ou
de démontage.

Para calar los érganos de transmisién (acoplamientos, rueda dentada, polea, etc.) utilizar la rosca en el extremo del eje y - siempre que sea posible
- calentar convenientemente dichos oérganos. Utilizar el dispositivo adecuado para la extraccion. Durante las operaciones de calado o extraccion no
golpear (p. j. con martillo o similar) ni ejercer sobre los cojinetes del motor a través del extremo del eje fuerzas axales o radiales superiores a las
admisibles segin catalogo.

Per calettare gli elementi di transmissione (giunti, ruote dentate, pulegge, ecc.), utilizzare il foro filettato nell’estremita d'albero e, se possibile, riscaldare
gli elementi di transmissione . Per f'estrazione vanno adoperati attrezzi adatti. Sono da evitare colpi 0 martellate, e forze radiali o assiali trasmesse
dalf'estremita d’albero ai cuscinetti maggiori di quelle consentite sec. il catalogo.

Anvind axeltappens génga vid padragning av drivdon (koppling, kugghjul, remskiva etc) och vdrm om méjligt upp drivionen om sa behévs. Anvand
lampliga verktyg for avdragningen. Nagra slag (t.ex med hammare e.dyl.) far aldrig férekomma vid p&- och awdragning, och radiella och axella krafter
som &r store &n de som anges i katalogen far inte Gverforas il motorlagren via axeltappen.

F ig. 8 Auf- und Abziehen von Abtriebselementen / Pressing on and puiling off drive elements

Emmanchement et extraction d’organes de transmission / Calado y extraccién de érganos de transmision
Calettamento ed estrazione degli elementi di transmissione / Pa- och avdragning av drivdon

F ig . 9 Auswuchtung mit halber PaBfeder / Balancing with half featherkey

Equilibrage avec demi-clavette / Equilibrado con media chaveta
Equilibratura con mezza chiavetta / Balansering med halv kil

SiemensAG 23




Fig. 10

BG 90S,L

DEUTSCH / ENGLISH / FRANGAIS / ESPANOL / ITALIANO / SVENSKA »

Fuftloch emdglicht 90S/ - AnbaumafRe bei Klemmenkasten-
anordnung - links.

Hole in foot permits 90S/L mounting dimensions with terminal
box arrenged on the left.

Le trou dembase pemment les cotes de fixation 90S/L quand
la boite a bomes est disposée a gauche.

El taladro en la pata posibilita: e} montaje segin las medidas
90S/L cuando la caja de bomnes se encuentra en el lado izquierdo.
Nei motori di gradezza 90S/L con cassetta morsetti disposta a
sinistra, i fori nei piedini permettono il rispetto delle distanze
normalizzate.

Genom halet i foten erhalles 90S/L-méatt nar anslutningsladan ar
monterad pa vanster sida.

Geschiftsgebiet Niederspannungsmotoren / Low-Voltage Motors  Division

D-97615 Bad Neustadt an der Saale

Anderungen vorbehalten / Subject to change without prior notice / Sous réserve de moedifications

Sujeto a modificaciones/ Con riserva di modifiche/ Forbehall for &ndringar

Siemens Aktiengeselischaft

Bestell-Nr. / Order No.: 610.43 428.21.b
Printed in the Federal Republic of Germany
698 V7 24 De-En-Fr-Sp-lt-Sv




SIEMENS

Motor-Klemmbrett
Terminal board

w2 u2 V2
Stern-Schaltung

Star - connection

Ut vi w1 U1 |-(I)——] V1 ? W1l-_(i]
L] | '

|
; > L1 L2 L3 I
7]
Uz vz w2
W2 U2 V2

Dreieck-Schaltung [Oj I—_C—):I o]
Delta - connection 56
0o O

U1 |:O——-| V1 [O:I W1

L1 L2 L3

5-6 Kaltleiter — Temperaturfiihler
Nicht mehr als 2,5 V anlegen

5-6 PTC thermistor sensors
Do not apply more than 2.5V

Klemmen-AnschluBplan
Connecting three-phase-motors

Ausfiihrung / design 1LA, 1MA, 1MJ, 1PP, 1PQ,

Klemmenplan ZN Bayreuth, A u. D/Br, 24.11.00
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LEWA locations worldwide

+49 7152 14-1303

Phone +489 7152 14-0
lewa@lewa.de

LEWA GmbH
Ulmer Strasse 10
71229 Leonberg
Germany
www.lewa.de

Fax



Abu Dhabi

A.D.M. M. L

Corniche Office, P. O. Box 247
Abu Dhabi - UAE

Phone +971 2 6273 131

Fax +971 2 6273 587

. admmieng@emirates.net.ae

Albania
LEWA Pumpen GmbH, Austria

Algeria

Neujahr

Chemin Sfindja, 92 {Ex Laperlier}
16000 Alger

Phone 4213 74 4236 356

Fax +213 21 7419 36

Mobile  +49 171 2051591
Mobile  +49 170 3431197
mona.neujahr@t-online.de
maria_neujr@yahoo. fr

Argentina

Hidro-Mecanica Argentina S. A.

Av, Diego Carman 131 - 1°Piso, Of. “B”
1642 San Isidro, Prov. de Buenos Aires
© Phone +54 11 4228 1639

Fax  +54 11 4209 2367
info@hidromecanica.com.ar
www.hidromecanica.com.ar

Australia

Petrenee Pty. Ltid.

Unit 19, 73 Govenor Macquarie Drive
Chipping Morton

New South Wales 2170

Phone +61 2 9727 3933

Fax  +61 2 9727 3944
sales@petrenee.com.au
www.petrenee.com.au

Austria

# LEWA Pumpen GmbH
Wattmanngasse 49

1130 Vienna

Phone +43 1 8773 0400
Fax +43 1 8773 04029
info@lewa.at
www.lewa.at

Azerbaijan

ALLRUS Maschinenhandels GmbH
Europaring F 10202, Campus 21
2345 Brunn am Gebirge

Austria

Phone +43 1 86670 22161

Fax +43 1 86670 22176
office@allrus.at

www.allrus.ru

Bangladesh
KSB Pumps Ltd., India

Belgium

Geveke Process Technology N. V.
Leuvensesteenweg 260 A

1800 Vilvoorde

Phone +32 2 2570 230

Fax +32 2 2570 239
info@geveke.be

www.geveke.be

Belarus
LEWA Pumpen GmbH, Austria

Bosnia-Herzegovina
LEWA Pumpen GmbH, Austria

Botswana
Rhine Ruhr Pumps and Valves {Pty.) Ltd.,
South Africa

Brazil

LEWA SUEAMERICANA Ltda.
Av. Santa Catarina 2153

Vila Santa Catarina

04378-400 Sé&o Paulo - SP

Phone +55 11 5677 0466

Fax +55 11 5564 6827
info@lewa-sulamericana.com.br

Brunei

Joffren Omar Co, Sdn. Bhd.
P. 0. Box 105

Seria KB 1133

Negara Brunei Darussalam
Phone +673 3 2238 63

Fax +673 3223309
josks@brunet.bn
www.josks.com.bn

Bulgaria

EWA - Technical Office Sofia
Str. Johan Eksarch 2 b

1421 Sofia

Phone +359 2 B654 088

Fax +3592 2 9633 409

lewa. bg@lewa . at

Canada (Eastern)

& AMERICAN LEWA, Inc.
132 Hopping Brook Road
Holliston, MA 01746

Phone +1 508 429 7403
Fax 41508 429 86156
sales@armlewa.com
www.americanlewa.com

Canada {Western)

Mandalay Process Equipment
5423 Lakeview Drive SW
Calgary, Alberta T3E 553
Phone +1 403 830 2604

Fax +1 403 246 2045
Mandalay@shaw.ca

Chile

BRAYCO Ltda.

Arz. Larrain Gandarillas 375
Santiago

Phone +56 2 6346 752
Fax +56 2 6344 023
brayco@entelchile.net

China (P.R.C.)

¥ LEWA Pumps (Dalian} Co., Ltd.

No. 86 Liaohedong Road
DD Port

116600 Dalian

Phone +86 411 B768 1477
Fax +86 411 B758 1473
sales@lewa.cn
www.lewa.cn

Colombia

RIX SUPPLIES

Cra. 15 No. 73-32 Of. 602
Bogota, D.C.

Phone +57 1 5417 118 .
Fax +57 1 2120 582
fariasrix@tutopia.com

Croatia
EEWA Pumpen GmbH, Austria

Czech Republic

& LEWA Herbert Ott s.r.o.
Sedladkova 19

602 Q0 Brno

Phone +420 5 4323 6052
Fax +4205 4323 6053
office@lewa.cz

Denmark

AxFlow A/S

Solvang 6

3450 Alleroed

Phone +45 70 1035 50
Fax +45 70 1035 &5
axflow@axflow.dk
www.axflow.dk

Dubai

SULAIMAN PETROTECH ME FZE
P. Q. Box 18326

Jebel Ali, Dubai - UAE

Phone +971 4 8833 6525

Fax  +971 4 8833 626
soeqtrad@emirates.net.ae

LEWA Resident-Enginesr for Middle Last
Mr. Sriram fyer

c/o SULAIMAN PETROTECH ME FZE

P. O. Box 18326

Jebel Ali, Dubai - UAE

Phone +971 4 83833 184

Fax +971 4 8833 185
lewadxb@emirates.net.ae

Egypt/A. R. E.

Egyptian Arab Pump Co.
1349 Cornish El Nil Street
11241 Ei-Sahel - Cairo
Phone +20 2 2056 267
Fax +20 2 2056 271
info@al-farid.com

Estonia
Johnson Pump Oy, Finland

Fintand

Johnson Pump Oy

Palotie 3

01610 Vantaa

Phone +358 9 3483 80O

Fax +358 9 3483 B495
mailbox.fi@johnson-pump.com
www.johnson-pump.com

France

£ LEWAS.AS.

Z.A. des Sureaux

5-9 Rue d'Estienne d'Orves
78500 Sartrouville

Phone +33 1 3086 7480
Fax +33 1 3857 0608
info@pompes-lewa.fr
www.pompes-lewa.fr

Germany

HOV Herbert Ott Vertriebsgesellschaft
mbH + Co KG

Heideweg 36¢

21629 Neu Wulmstorf

Phone +49 40 7010 2036

Fax  +49 40 4192 0913
bjeern.marin@hov.de

HOV Herbert Ott Vertriebsgesellschaft
mbH + Co KG

Bayernstr. 10

30855 Langenhagen

Phone +49 511 97853-0

Fax +49 511 97853-30
torsten.krueger@hov.de

HOV Herbert Ott Vertriebsgesellschaft
mbH + Co KG

Stiftstr. 20a

35321 Laubach

Phone +49 6405 502119

Fax +49 6405 502841
oliver.gall@hov.de




Technisches Biiro Polzin & Polzin GbR
Moltkestrasse 10

356390 Gielen

Phone +49 641 98444-0

Fax +49 641 98444-11
info@tb-polzin.de

Ingenieurbitro Schmedding KG
Steinhof 39

40699 Erkrath

Phone +4%9 211 92485-0

Fax  +49 211 92485-49
ing.buero.schmedding@t-online.de

HOV Herbert Ott Vertriebsgesellschaft
mbH + Co KG

Achenbachstr. 6

67061 Ludwigshafen

Phone +49 621 5873 0601

Fax  +49 621 5879 0602
bernd.heckmann@hov.de

% HOV Herbert Ott Vertriebsgeselischaft
mbH + Co KG

Ulmer Str. 12

71229 Leonberg

Fhone +49 7152 65091-0

Fax +49 7152 6091-59

hov@hov.de

www.hov.de

Ingenieurbiiro E. Huber & GCo.
Am Heilbrunnen 115

72766 Reutlingen

Phone +49 7121 1483-0

Fax  +49 7121 1483-20
hubergmbh.reutlingen@t-online .de

Zettl Ingenieur- und Vertriebs-
gesellschaft mbH & Co. KG
Bodenseestrasse 29

81241 Miinchen

Phone +49 89 81809-0

Fax  +49 89 81B09-33
vertriecb@zettl-munich.de

HOV Herbert Ott Vertriebsgesellschaft
mbH + Co KG

Belvederer Allee 51a

99425 Weimar

Phone +49 3643 4815-0

Fax  +49 3643 4815-30
peter.seegen@hov.de

Great Britain

Kinder Janes Engineers Lid.
Porters Wood

St. Albans, Herts. AL3 6HU
Phorne -+44 1727 8444 41
Fax +44 1727 8442 47
lewa@kinder-janes.co.uk
www. kinder-janes.co.uk

Greece

KSB TESMA AG
Handel-Vertretungen-Anlagenbau
R. Melodou Str. 3

15125 Amarcussion Attikis

Phone +30 210 6108 0718

Fax -+30 210 6108 079
ksbtesma@otenet.gr

Hungary

{8 LEWA Herbert Ott Kft.
Lovas ut. 19, fsz. 3

1012 Budapest

Phone +36 1 2240 403
Fax  +36 1 4890 833
lewa.hu@lewa.at

India

KSB Pumps Ltd.

Mumbai - Pune Road
Pimpri, Pune 411 018
Phone +91 20 2742 5376
Fax  +91 20 2742 6000
regadgil@ksh.co.in

Indonesia

P.T. Bumi Cahaya Unggul

JI. Rawa Kepiting No. 3

Jakarta Industrial Estate Pulogadung
Jakarta Timur 13920

Phone +62 21 4605 750

Fax  +62 21 4605 751
info@bumicahayaunggul.com
www.burmicabayaunggul.corm

Iran

FIMCO LTD Instrumentation & Machinery
{Services] Co.

No. 3, Rahim Salehi Alley

Hassan Akbari 5t,

Pole Roomi, Shariati Ave.

P. 0. Box 19395-3379, Tehran

Phone +98 21 2221 2678

Fax +9B 21 2204 0615

info@fimco.org

Ireland

H. R. Holfeld {Hydraulics) Ltd.
2-4 Merville Road, Stillorgan
Dublin

Phone +353 1 2887 361

Fax +353 12887 380
holfeng@indigo.ie

Israel

MBL, Solids Liquids Separation
Engineering Limited

P. 0. Box 3 36 47

Tel Aviv 61336

Phone +972 3 5464 578

Fax +972 3 5464 569
jaky@mbl._co.i

www.mbl.co.il

Italy

# POMPE LEWA SR.L.

Via Marconi, 28/1

20020 Arese

Phone +39 02 9358 2660 - 1
Fax +39 02 9358 2657
info@pompe-lewa.it
www.pompe-lewa.it

Japan

Teikoku Electric Manufacturer Co., Ltd.
6F Shitaya Building

2-5, 5-Chome

Higashi- Ueno, Taito-Ku

Tokyo 110-00t5

Phone +81 3 3841 9311

Fax +81 3 3841 7334
ibd-tokyo@teikokudenki.co jp
www.teikokudenki.co.jp

Kazakhstan
ALLRUS Maschinenhandels GmbH,
Austria {refer to Azerbaijan}

Kuwait

CANAR Trading & Contracting Company
P. O. Box 1322

Safat 13014

Phone +965 3987 667

Fax +965 3987 227
sales@canartc.com

Latvia
Johnson Pump Oy, Finland

Lesotho

Rhine Ruhr Pumps and Valves {Pty.) Ltd.,
South Africa

Libya

ZAHR! MUNTASSER & SONS
414 Jamahirya Street

P. O. Box 2385

Tripoli

Fhone +218 21 3343 841

Fax  +218 21 3339 963
emuntasser@yahoo.com

Liechtenstein
Herbert Ott AG, Switzerland

Lithuania
Johnson Pump Oy, Fintand

Luxembourg
Geveke Process Technology N, V., Belgium

Macedonia
LEWA Pumpen GmbH, Austria

Malaysia

Allied Calibration Eng. Services Sdn. Bhd.
60, Jalan PS1/10, Bandar Pinggiran Subang
Section 1, Shah Alam

40150 Selangor

Phone +60 3 7483 028

Fax +60 3 7483 018
admin@aces-sh.com.my
www.sces-sh.com.my

Mexico

INVENTEC S.A_de C.V.
Lauro del Villar No. 36
02440 Mexico, D. F.
Phone +52 55 5319 8868
Fax +52 55 5319 8869
ctella@inventecmex.com

Moldova
LEWA Pumpen GmbH, Austria

Moracco
Neujahr, Algeria

MNamibia
Rhine Ruhr Pumps and Valves (Pty.} Ltd.,
South Africa

Netherlands

Geveke Werktuigbouw B_ V.
Barajasweg 60

1043 CP Amsterdam

Phone +31 20 5829 111

Fax +31 20 5822 490
info@geveke-pompen.nl
www.geveke-pompen.n!

New Zealand .

Pump & Machinery Company Ltd.
269A Mt Smart Rd

P. 0. Box 12-549

Penrose, Auckland

Phone +64 9 5792 714

Fax +64 95791 196
sales.a@pumpmachineny.co.nz
www.pumpmachinery.co.nz

Nigeria

Mannchyke Electro-Tech Co. Ltd.
Block 'O” Ogheneovu Estate

by P.T.I. Road, P. 0. Box 855

Warri - Delta State

Effurun

Phone +234 53 2546 95

Fax 4234 53 2561 96
mannchyke@hyperia.com

Norway

Chemical injection Equipment AS
Strandbakken 10

4070 Randaberg

Phone +47 51 4154 00

Fax  +47 B1 41564 01

cie@cie.no

WiwwLCie. no

Oman (Sultanate of)

Abu llyas Trading LLC

P. O. Box 461, Postal Code 117
Wadi Kabir, Muscat

Phone +868 6809 39

Fax +968 6809 54
msvish@omantel.net.om
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Pakistan

EASTEC International
C-2, Igbal Complex
60-Shadman Market
Lahore

Phone +92 42 7561 561
Fax +92 42 7561 599
info@eastec.com.pk
www.eastec.com.pk

Philippines
LEWA ASIA HERBERT OTT PTE LTD
Singapore

Poland

% LEWA Polska Sp.z.0.0.
ul. Andersa 13

00-159 Warsaw

Phone +48 22 6358 204
Fax +48 22 6358 988
info@lewa.p!

Portugal

J. Ventura de Oliveira {Quimica) Lda.
Rua Sacadura Cabral, 10 - Atel. Dto.
Quinta do Borel

2720-508 Amadora

Phone +351 214 8522 09

Fax +351 214 9536 07
jvoguimica@jvoquimica.pt

- www.jvoquimica.pt

Puerto Rico

Excellent Engineering Equipment, Inc.
P. 0. Box 6792

115 Calle Forestier

Bario Paris

Mayaguez, PR 00681-6792

FPhone +787 265 6972

Fax +787 834 5366
eee333@coqui.net

Qatar

Petrotec Petroleum Technology Co. W.L.L.
AAB (Toyota} Tower, 8th Floor

West Wing, Airport Road,

P. 0. Bex 18069, Dcha

Phone +974 4419 603

Fax +974 4419 604
petrotec@qatar.net.qa

- Romania
2 LEWA Romania s.r.l.
str. Sfanta Vinerinr. 21, bl_102, ap. 12
030202 Bucharest
Phone +40 1 3237 598
Fax  +40 1 3237 598
info@lewa.ro

Russia

ZAQ ALLRUS

Business Center, Office 16
ul. Usacheva 62

119048 Moscow

Phene +7 495 6265 371
Fax +7 495 6265 376
info@allrus.ru
www.allrus.ru

Serbia and Montenegro
LEWA Pumpen GmbH, Austria

Singapore

& LewA ASIA HERBERT OTT PTE LTD
45 Gul Drive, Jurong

Singapore 629492

Phone +65 6861 7127

Fax +85 6861 6506
info@lewa-asia.com.sg

Slovakia
LEWA Pumpen GmbH, Austria

Slovenia
LEWA Pumpen GmbH, Austria

Republik of South Africa

Rhine Ruhr Pumps and Valves (Pty.) Ltd.
P. O. Box 76167

Wendywood 2144

Phore +27 11 4441 321

Fax +27 11 4443733
info@rrpumps.co.za

South Korea

Teikoku Korea Co., Ltd.

3F Hannam Tower Annex Building Il
730, Hannam-Dong, Yongsan-Gu,
Seoul, 140-210

Phone +82 2 790 7012

Fax +82 2 790 7014
webmaster@teikokukorea.co.kr

DAJUN Corporation Co. Ltd.

4Fl. Robok Bldg. 7-37 Yangjae-Dong
Seochi-Ku

Seoul, 137-886

Phone +82 2 5798 051

Fax +82 2 5295 606
dajuncorp@dajuncorp.cokr

Spain

B LEWA Herbert Ott Espaia, S.L.
Via Trajana 53-56, Nave 49

0BO20 Barcelona T
Phone +34 93 2247 740

Fax  +34 93 2247 741
info@lewa.es

Sri Lanka
KSB Pumps Ltd., India

Sweden

Chemo-Invest Specialpumpar AB
P. 0. Box 22145

250 23 Helsingborg

Phone +46 42 2503 50

Fax +46 42 1564 62
info@chemo-invest.se
www.chemo-invest.se

Switzerland

B Herbert Ott AG
Menzlingerweg &

4153 Reinach 1

Phone +41 61 7179 400
Fax +41 61 7179 40t
info@herbert-ott-ag.ch
www.herbert-ott-ag.ch

Taiwan

Taiwan Teikokw Pump Co., Ltd.
9F.-1, No. 5, Jinzhou St.,
Zhangshan District

Taipei

Phone +886 2 2567 9800

Fax +886 2 2568 2670
ttpco@ms32.hinet.net
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Thailand

‘Kanit Engineering Corp. Ltd.

B00/3-4 Ascke Dindaeng Road
Dindaenyg. Bangkok 10320
Phone +66 2 6428 762

Fax +66 2 2483 006
kaniteng@bkk.a-net.net.th

Trinidad & Tobago

D. Rampersad & Company Limited
Endeavour Industrial Estate

Uriah Butler Highway

Chaguana, Trinidad, W.L

Phone +1 B68 6717 267

Fax +1 B686653593
arampersad@drampersad.com

Tunisia
Neujahr, Algeria

Turkey

METRANS MAKINA ENDUSTRISI
URUNLERIF SAN. VE TIC. LTD. STi.
Y.Dudullu, 1. Esensehir Mah.
Barajyolu Cad., Karakas Sok. No:17
34775 Umraniye-lstanbul

Phone +90 216 5406 767

Fax 490 216 5405 696
metrans@metrans.com.ir

wwww metrans.com.tr

Turkmenistan
ALLRUS Maschinenhandels GmbH,
Austria {refer to Azerbaijan}

Ukraine

& LEWA-Ukraine GmbH
15-A, Holosiyvskiy prosp.
03039 Kiev

Phone +380 44 5279 631
Fax +38044 5279605
lewa_ ua@lewa.at

USA

& AMERICAN LEWA, Inc.
132 Hopping Brook Road
Holliston, MA 01746

Phone +1 508 429 7403
Fax +1 508 429 B615
sales@amlewa.com
www.americanlewa.com

# AMERICAN LEWA, Inc.
t10t1 Richmond Ave. Suite 250
Houston, TX 77042

Phone +1 713 5775 392

Fax +1 713 5775 393
housten@amlewa.com

Uzbekistan
ALLRUS Maschinenhandels GmbH,
Austria [refer to Azerbaijan)

Venexuela

Hepresentaciones AEDG, C.A.
Calle 23 Sur-C.C. Rui-Car
Officina No. 19, El Tigre, Edo.
Anzoategui

Phone +58 283 241 9046
aedgventas@cantv.net

Vietnam
LEWA ASIA HERBERT OTT PTE LTD
Singapore

Yemen
SULAIMAN PETROTECH ME FZE, Dubai
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