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1 General

This operating manual contains basic information on transport, handling, storage, setting up, installation,
start-up, shut-down, decommissioning, maintenance, repair and disposal of the VADS 250 vacuum pump,
summarised by the term “handling” in the following. It describes the safe and proper handling of the vacuum
pump.

2  Safety information
Please read the operating instructions in this operating manual carefully and make sure that all instructions
and notices are complied with. Disregarding the safety instructions can lead to the loss of all liability claims.

Comply with Accident Prevention Regulations BGV A1 “Compressors”, in particular Section llic “Installation”
and IV “Operation”, as well as BGV A3 “Electrical Equipment and Devices”.

In addition to the mentioned regulations, pertinent special local and general regulations, as well as certain
national requirements and regulations have to be observed during installation and operation of the vacuum

pump.
Retrofitting or modifications to the vacuum pump require the permission of Gebr. Becker GmbH.

2.1 Identification of notes

The safety information in this operating manual is specially marked as follows.

General danger for persons
Non-observance can cause severe injuries.

Hot surfaces
Non-observance can cause severe burns.

General danger for the vacuum pump
Non-observance can cause damage to the vacuum pump.

2.2 Personnel qualifications

The personnel for connection, operation and maintenance must have the necessary qualifications for such
work. They must have informed themselves about the properties of the device by thoroughly studying the
operating manual.

NOTICE: This operating manual must always be available at sites where the vacuum pump is used, in
a language understood by the employees operating it.

For all questions regarding safety and handling of the vacuum pump, please contact Gebr. Becker GmbH.

2.3 Safety information for connection and maintenance work

As a general rule, work on the vacuum pump may be done only when it is turned off.
All safety and protective devices have to be enabled immediately after maintenance has been completed.

www.becker-international.com
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3  Configuration and function

The following depictions and images explain the designations and connection points of the vacuum pump.

3.1 Description of the vacuum pump

The VADS 250 is an oil-free spindle screw vacuum pump; named for its two screw-shaped, toothed rotors.
These rotors are intermeshing and rotate parallel to each other in a close-fitting enclosure. The screw clear-
ances of the “screws” create individual compression chamber volumes in combination with the enclosure
walls. When the rotors turn, there are cyclic changes of the compression chamber volumes. On the inlet
side, the gas to be conveyed is drawn in and fills the opening being created (vacuum connection). Upon
further rotation, the gas is transported around the rotor in the direction of the pressure side, compressed
and then forced out on the outlet side (exhaust connection).

A timing gear ensures contact-free rotation of the “screws”.

Since it is “oil-free”, oil is absent in the compression chamber. The relatively tight component tolerances
(small gap) compensate for the sealing function that would otherwise be provided by the oil.

The spindle screw vacuum pump is cooled by an air stream that is generated by the fan on the oil-air heat
exchanger. Through the heat exchanger, this air stream cools the oil used to lubricate the bearings and
the timing gear as well as the oil used for cooling the rotors and the motor enclosure. Additionally, the air
stream cools the entire pump enclosure. The flow of pumped gas also performs a cooling function at certain
operating points.

The frequency converter is cooled by a separate integrated fan.

Measuring transducer (optional)

Non-return valve (optional)

Intake filter (optional)

Spindle screw vacuum pump

PTC (temperature monitoring of the vacuum pump)
Exhaust sound absorber

Motor (integrated into the vacuum pump)
Frequency converter

NGO R®BN =

9. Oiltank

10.  Oil pump (integrated into the vacuum pump)
11. Heat exchanger

12. OQilfilter

13. Oil differential pressure

14. Ventilator for the heat exchanger

15.  Ventilator motor

16. Oil drain

17.  Oil gauge glass

18. Ventilator for frequency converter

17 19. Ventilator motor
i T ST -] Qil circuit
__________________ 9 Oil et

Figure 1: Schematic diagram of the vacuum pump
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3.1.1 Views with sound enclosure

Hood (FU) Cooling air discharge (FC)

with mains feeder
connection

Vacuum connection

Exhaust connection

Casing on the
connection side with
cooling air discharge

Figure 2: Diagonal view, rear right

Casing on the Frequency converter (FC) Cooling air inlet (FC)
operator side
with cooling air

- / Hpper casing
Side casing
Maintenance fIap
| \

Device frame

Adjustable
device feet

Opening for
oil drain hose

Figure 3: Diagonal view, front left
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3.1.2 Side views without side casing

Maintenance Pump housing Entry for gas ballast (2x)

w/ indicator, oil filter (for VADS 250/2 only — optional)
7

& /

Entry for seal gas (2x G1/4")
(for VADS 250/2 only)

Exhaust silencer

Oil-air heat exchanger
Fan

Transmission housing
exhaust

Oil inlet screw
Oil tank

Oil gauge glass
Qil drain hose

Figure 5: Detail view
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4  Operating instructions
4.1 Intended use

The intended use of the VADS 250 oil-free vacuum pump from Gebr. Becker GmbH is to generate vacuum.

The setting up of the vacuum pump in explosive areas (EX zones, especially as defined by the German
Explosionsschutzverordnung (Explosion Protection Act)) as well as the use of the vacuum pump in areas
with ionised radiation is not permitted.

If dust is conveyed through the pump, appropriate filters should be installed.

4.1.1 VADS 250 (standard model) and VADS 250/4 (200V version)

It is designed for conveying normal atmospheric air. Conveying fluids or particles can damage the vacuum
pump.

4.1.2 VADS 250/2 (seal gas model)

It is designed for conveying normal atmospheric air, water vapour, and other non-combustible, non-aggressive
media in their vapour phase. (A specific list of gases and media is in preparation.)

In the event of potential condensation of fluids in the compression chamber, we recommend fitting/retrofit-
ting the pump with gas ballast valves (available as an option).

The vacuum pump is not suitable for conveying:
- Flammable gases or vapours
- Corrosive media
- Explosive gases or vapours
- Radioactive or toxic media
- Pyrophoric substances

Prior to starting up the vacuum pump, check that the media to be pumped by the
vacuum pressure are compatible with one another, to ensure that no dangerous con-
ditions can occur.

Avoid pumping vapours that could condense to liquid during compression in the vacuum pump.

If the pump is used properly and the instructions in this operating manual are followed, the vacuum pump
will operate safely.

4.2 Transport and storage

The vacuum pump must be stored in a dry place and protected against splashing water.

The vacuum pump is equipped with a device frame that enables safe transport. When transporting it with
a fork lift, make sure that the fork tines are as far apart as possible (> 50 cm), as the centre of gravity is
not at the centre of the vacuum pump. Carrier rollers are optionally available from Gebr. Becker GmbH for
the device frame.

www.becker-international.com
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To transport or lift the vacuum pump, use only approved means of transport. The
means of transport must have an adequate carrying capacity to support the weight
of the vacuum pump (see “Technical specifications”).

The vacuum pump needs to be hoisted by the device frame to be transported. This
serves as a hoisting point.

The unit must be kept level during transport.

Prior to transport, the oil must be drained, otherwise it may leak from the transmission hous-
ing into the rotor housing, and thus into the compression chamber of the vacuum pump.

At delivery, the vacuum pump does not contain any oil.

4.3 Setting up
When setting up, keep in mind that the unit must be easily accessible for future maintenance tasks.

Mains feeder

(electrical supply) )
\E % 00000
===
- - -~ _ Vacuum connection G2 1/2"
[a] e %
N
n
[a)
5 2 |
©| v ) | 1 — Exhaust connection G2"
~ 8
[sg} <
S o
o
by
[E
A ~_
Y ) S
3 278 600
lockable caster
Access for inspecting
1192 the sealing gas function
800 800_ 800
i
g 800
S d =| =] =]
o E O [ 2
800
Distance

Figure 6: Dimensions

The installation location must be dry and the foundation must provide a stable support for the system.

The vacuum pump can be aligned by means of height-adjustable feet. For this purpose, mount the feet
included in the scope of delivery to the device frame.

For future maintenance tasks, the side casing and in some cases the maintenance flap can be removed.

To avoid hindering the air flow of the cooling air, a distance of at least 80 cm must be kept
from the casing segments with the cooling air vents.

Discharged cooling air should be directed away.
The cooling air vents in the hood (FC) must not be blocked.
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A min. distance of approx. 80 cm must be kept from the side panels to enable removal of the side panels for
maintenance tasks, and to provide adequate room to move when performing maintenance tasks; see figure 6.

Use a spirit level to ensure the level installation of the vacuum pump.

Precise alignment is of utmost importance. To this end, use the four height-adjustable feet
below the device frame.

4.4 Ambient temperatures

The ambient temperatures in the installation area of the vacuum pump should be between
5 °C and 40 °C. Depending on the ambient temperature, it can take approx. 30-50 minutes
until the vacuum pump reaches its “normal” operating temperatures.

During this time, until reaching the “normal” operating temperatures, the oil temperature is
comparatively low and the oil viscosity comparatively high. This leads to an increased power
consumption by the vacuum pump so that the maximum speed, operating point-dependent,
may possibly only be reached when a sufficiently high oil temperature and thus the required
low oil viscosity have been reached.

At ambient temperatures below 10 °C, the vacuum pump first has to be run at minimum
speed for about 10 minutes to make sure that the bearings are adequately lubricated. High
ambient temperatures and a dirty oil-air heat exchanger can cause unacceptably high pump
temperatures. An integrated temperature sensor then switches the vacuum pump off by means
of the frequency converter. If the ambient temperatures are high, the air-oil heat exchanger
has to be checked for dirt frequently and cleaned if necessary. The FC fan under the hood
also needs to be cleaned regularly to prevent overheating of the FC; see Section 7.1.

5 Installation

The protective caps at the vacuum connection and at the exhaust connection must be removed prior to startup.
The vacuum pump must not under any circumstances be operated with a closed exhaust line; see Section 5.1.

5.1 Mechanical vacuum pump connection

Max 100 Nm

14 kg
40 cm 31cm —

] S==

The air connections including the
attachments must not be subjected vV vV
to a load of more than 100 Nm, as
otherwise damage to the bearings
might occur.

Example: Max. load after
40 cm (71 cm) — 14 kg

Higher loads need to be sup-
ported.

= L
When connecting the intake line and the exhaust line (if necessary), ensure proper sizing of the piping. This
also applies to all the components in the lines, e.g., valves, filters and bends.

The diameter of the lines must, at a minimum, be the same as the nominal diameter of the respective intake
or exhaust connection. For lines longer than 2 m, the next greater diameter size should be used.

www.becker-international.com
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The media temperature at the vacuum connection must lie between 5 °C and 40 °C.

The air outlet (exhaust connection) must not be throttled, closed or used as com-
pressed air connection, as this could lead to unacceptably high pressures, which could
damage the vacuum pump and in some cases result in damage to nearby objects or
hazard to persons.

Make sure that no pressure higher than 1.2 bar [abs.] can occur at the pump outlet.

The pipes that are to be connected as wells all parts fitted on the suction side and pressure
side must be clean, and free of welding debris, chips, hardware, washers, screws or similar
parts or dirt. Therefore use a strainer at the vacuum connection of the vacuum pump. The
connections must be kept clean of oil, grease, water or other dirt. This also applies to any
accessories and fittings that are used.

Mechanical stress or forces on the intake or exhaust side of the vacuum pump must be
prevented by means of expansion joints.

Do not operate the vacuum pump without an intake line or dummy flange on the vacuum
side, to prevent human body parts being exposed to the vacuum.

Never reach into the vacuum connection flange of the vacuum pump while the vacuum
pump is running!

The vacuum, exhaust connection, connection lines and the frequency converter are hot!
There is a risk of burn injuries.

>Pp> B B>

The exhaust line must be operated with the piping sloped away from the vacuum pump if
possible, to prevent any condensed vapour from flowing back into the vacuum pump. Alter-
natively, a condensate trap should be installed. Its fill level must be checked regularly. To
drain condensate, it might be necessary to install a valve to isolate the vacuum pump from
the process.

5.2 Oilfilling

>

. At delivery, the vacuum pump does not contain any oil.
w To operate the vacuum pump, mineral oil, type Becker Lube G 70 has to be
used.

To fill the pump with oil, first turn off the vacuum pump; then remove the plug at the oil tank (see figure 5,
page 6) and carefully pour the oil into the tank. Check the oil level in the oil gauge glass. The oil level must
not exceed the upper marking when the vacuum pump is standing still (pump switched off). This equals
a filling amount of about 8 litres. Afterwards, insert the plug back into the oil tank.

When filling with oil, make sure that the tools used are clean to prevent the oil from being contaminated.

www.becker-international.com
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5.3 Electrical vacuum pump connection

The connection to the electrical supply must be made in compliance with all pertinent and relevant codes
and regulations. EN60204 T1 must be observed.

The vacuum pump must be connected to the switch box by a qualified electrician, in accordance with the
wiring diagram. The connection voltage, the rated current and the frequency must be observed; see “Tech-
nical specifications”, Section 10, page 17 and the motor's type plate.

' N -nnmmm-_

ﬂ n,eg-_' 080 -. [14]ts]16]17]18]rol20[21]zz]23[24]2s]
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Electrical connections (3AC 200/208V)

Terminal Connection
L1, L2, L3 Mains feeder phase L1, L2, L3
PE Mains feeder earth line PE
(1), (2), (3) Frequency converter connection/internal
(4), (5), (6) External ventilator connection (oil cooler)/internal
(13) +24 V
— Enable
(9) Digital IN 1

www.becker-international.com

11



P BECKER

For operation of the pump, terminals 9+13 must be bridged/wired up.

The electrical connection (mains feeder phase and protective conductor PE) must be connected to the
intended through terminal by a tension spring connection. Suitable tools should be used for this.

' Check the direction of rotation of the oil-air heat exchanger fan.

" e | Thisis best done after connecting the mains feeder, but before wiring the enable line. When
the mains voltage is applied, the fan starts up briefly.

Check whether air is being drawn in at the cooling air intake of the sound enclosure (e.g. by
means of a piece of paper). If this is not the case, the direction of rotation is wrong. Then two
phases of the feeder on the terminal strip (X1) in the switch cabinet need to be exchanged.

The direction of rotation of the vacuum pump does not need to be checked. It has been checked during the
final acceptance inspection of the vacuum pump.

The vacuum pump is delivered without an ON/OFF switch. Control of the pump is part of installation set
up by the operator.

The following connections can be used optionally:

Terminal Connection

(13) +24 V Pressure sensor connection (0—1,000 mbar).

(16) Analog IN 2 Only during pressure regulation

(7) GND 10V AnalogIN1 GND
(18) +10 V External setpoint connection

(17) Analog IN 1

20) Rel1/Com

(

(21) Rel1/NC Error message Example:
(22) Rel1/NO NC NO

(23) Rel2/Com

(24) Rel2/NC Operating message COM

(25) Rel2/NO

5.4 Note on reducing noise and vibrations

The vacuum pump is equipped with a sound enclosure as a standard feature; this feature is necessary for
safe operation. Always operate the pump with the sound enclosure closed.

When the unit is operated at ultimate pressure with sound enclosure and connected
exhaust line, the noise level is < 68 dB(A)". Other operating conditions and equipment
can cause higher values. Use of hearing protection equipment is therefore recom-
mended.

" Measurement process acc. to DIN EN ISO 3744, averaged sound pressure level (A rated, KpA=3 dB(A)), individual measurement
at the standard device at medium load, inlet and discharge piped away, max. speed.

5.5 Supply of seal gas (for VADS 250/2 only)

For the VADS 250/2 (seal gas version), compressed air is required to separate the motor from the pump's
suction chamber. It should be supplied from a conventional compressed air network, a bottle or from a dedi-
cated compressor.

www.becker-international.com
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The seal gas must meet the following requirements:
e Atmospheric air
* Temperature 5—-60 °C
* Pressure: 50 mbar £5 mbar
* Filtered — maximum particle size 5 um
* Dry — condensate from the feeder line is removed from the flow of seal gas via a condensate trap.

The device is equipped on each side with a G1/4" inlet for the seal gas. When the device is delivered, the
threaded holes are closed off with plugs. We recommend the use of push-fit couplings and PA hoses with
an internal diameter of at least 8 mm. The two feeders can be joined and fed from a single compressed
air source.

An appropriate compressed air supply unit is available in the accessories for VADS250/2: either external
as a wall-mounted or free-standing unit, or installed internally inside the sound enclosure (available from
07/2014).

The operator must ensure that seal gas is present during the operation of the pump, otherwise
the VADS250 may cease to function.

Diagram for compressed air preparation:

L~

250 VAC 250 VAC | | T —_ |

O O o g\? @ .| vADS 250 |
' \§A p min p max E E

e ® ® 6} g o~

6 Operation
6.1 Start-up

Make sure that the intake line is connected and that there is oil in the oil tank.

Never run the vacuum pump with the pump housing open. There is a high risk of injury.

Make sure that the vacuum pump does not run for extended periods of time (> 5 min) with
any of the side panels of the sound enclosure removed, as this negatively affects a steady
flow of the cooling air.

www.becker-international.com
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When the vacuum pump is started up after an extended time off (cold start), higher noise levels might oc-
cur for the first few minutes. This is caused by air in the oil circuit and a high oil viscosity combined with
a low oil temperature, among other factors. The noise does not negatively affect the operational safety of
the vacuum pump.

Operation of the frequency converter is described in separate operating instructions.

6.2 Operation modes
The pump must not be switched on and off more than 5 times per hour. During process interruptions, it is
preferable to run the vacuum pump with the inlet closed. When the vacuum pump is operated at ultimate
pressure, its power consumption is minimal. The operational safety is guaranteed at all permissible operat-
ing points.
Two operation modes are possible:
* Speed-controlled mode with setpoint specified by one of the following:
a) Potentiometer on the FC
b) Analog input 1 (Analog IN 1) 0-10 V
¢) Analog input 1 (Analog IN 1) 4—20 mA
* Vacuum controlled operation (with optional pressure transducer) regulated by:
1. Pressure sensor (actual value)
a) Analog input 2 (Analog IN 2) 0—-10 V
b) Analog input 2 (Analog IN 2) 4—20 mA
2. Setpoint:
a) Internal potentiometer
b) Analog input 1 (Analog IN 1) 0—-10 V
c) Analog input 1 (Analog IN 1) 4—20 mA
The operation mode is factory set. Changes to the factory settings can only be made by trained employees

of Gebr. Becker GmbH. For information on operating the vacuum pump within the scope of the VARIAIR
concept, please contact Gebr. Becker GmbH.

6.3 Safety devices

The vacuum pump features the following safety devices:
» Temperature: If a maximum permissible temperature is exceeded, the vacuum pump is switched off.

» Qil filter monitoring: A visual maintenance indicator warns when a filter change is necessary (red mark-
ing visible at the indicator).

6.4 Outlet counterpressure
The pressure at the outlet must not be lower than the ambient pressure of the vacuum pump.
VADS 250 (standard) and VADS 250/4

The maximum permitted outlet pressure, relative to the ambient pressure of the vacuum pump, is
+200 mbar or 1,200 mbar abs.

VADS 250/2 (seal gas version)
The maximum permitted outlet pressure, relative to the ambient pressure of the vacuum pump, is
+100 mbar or 1,100 mbar abs.

www.becker-international.com
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6.5 Air cooling

The vacuum pump is cooled by a generously-ribbed pump housing, with the aid of the fan of the oil-air heat
exchanger.

During and after operation, surface temperatures of more than 80 °C can occur on the
pump housing as well as on the vacuum and exhaust connection. There is a risk of burn
injuries when touched.

Wear appropriate protective clothing.

It is important to ensure that the cooling air flow is not hindered during vacuum pump opera-
tion. Do not hinder the flow of cooling air.

The vacuum pump can be damaged if the air cooling is not functioning properly. Clean the
ribs and the surfaces of the vacuum pump if they get dirty.

The cooling air openings on the sound enclosure and the FC hood need to remain free. The airflow through
the fan must not be impeded.

In the event that the pump housing has not cooled down sufficiently, the oil temperature could also be
unacceptably high. Therefore the oil temperature can provide an indication that the pump housing has not
cooled down sufficiently; see Section 6.6 of this operating manual.

The frequency converter is cooled by a separate, integrated fan.

To ensure sufficient cooling, removing the frequency converter cover on models of the vacuum pump
equipped with this cover is not permitted.

The ventilation elements must not be removed or modified.

6.6 Oil temperature

The temperature of the oil is influenced by the operating status of the vacuum pump, the ambient tempera-
ture, the cleanliness of the air-oil heat exchanger and the housing surfaces, as well as the air supply to the
vacuum pump.

At low oil temperatures, dependent on the operations conditions, it can take approx. 30-50 minutes until the
vacuum pump reaches its “normal” operating temperatures, which ensure optimum lubrication of the bearings
and the synchronous gear.

If the oil temperature is low and the oil viscosity high, then the vacuum pump has a high power consumption.
Under these conditions, the vacuum pump can only be operated at maximum speed, operating point-depend-
ent, when a sufficiently high oil temperature and thus the required low oil viscosity have been reached. The
frequency converter protects the vacuum pump against an excessive power consumption.

An increased power consumption by the vacuum pump at a low oil temperature is caused by higher friction
in the bearings and in the synchronous gear due to the higher oil viscosity.

The oil temperature is measured indirectly by means of a temperature sensor. If a threshold is exceeded, the
pump switches off. The following points need to be checked:

* Ambient temperature

¢ Dirt on the cooling surfaces of the oil-air heat exchanger
¢ Dirt on the cooling ribs of the vacuum pump

¢ Interference with the inflow/outflow at the hood

www.becker-international.com
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6.7 Oil level

Perform oil level checks only when the machine is running. To do so, briefly remove the front side panel and
remount again after checking the oil level. The oil level must reach the middle of the gauge glass. If this is
not the case, turn off the pump and fill up the oil to the required level (see Section 5.2).

The oil level of the vacuum pump can fluctuate significantly when the pump is switched on and off. Depend-
ing on the down-time of the vacuum pump, it takes a while after pump startup until a constant oil level has
been established.

6.8 Ventilation of the compression chamber

When the vacuum pump is switched off, the pressure in the vacuum pump quickly increases to the outlet
pressure (normally = ambient pressure). The vacuum pump is not equipped with a vacuum regulator valve.
On the intake side, install a non-return valve (check valve) that automatically closes the intake line when
the pump is not running, if necessary.

It is mandatory to use a check valve if a pressure difference > 50 mbar is possible between
the intake side and pressure side when the vacuum pump is off.

7 Maintenance

Regular maintenance of the vacuum pump ensures best operation. The maintenance intervals depend on
the application and the ambient conditions.

7.1 Routine checks

For safe operation, the following checks must be performed regularly:

e Check the oil level (when the vacuum pump is running, the oil level should not drop
below the middle of the oil gauge glass). For this, the right side casing has to be tem-
porarily removed.

Notice: It is not permissible to remove any hood or enclosure parts, other than the
Weekly: side casing panels (depending on the installation situation).

* Check the oil-air heat exchanger for dirt.
¢ Check the contamination indicator at the oil filter.

@
& i

Monthly: Check the vacuum pump, all cooling air openings and the hood fan for dirt build up and
clean if necessary.

The intervals between the routine checks depend on the ambient and operating conditions. As experience
with operating the pump increases and if the conditions are favourable, the interval durations can be ex-
tended. If there is a significant amount of dust at the vacuum pump's installation location, the oil-air heat
exchanger has to be checked for dirt or debris build up more frequently.

www.becker-international.com
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=&l | Asadirty oil-air heat exchanger can cause oil and component temperatures that are unaccept-
ably high, it is important to keep it clean. The vacuum pump must be shut down for cleaning.

‘=== || Make sure that the surfaces have cooled down sufficiently to exclude the risk of burns.

After the maintenance flap has been removed, the heat exchanger can be carefully blasted

%“ clean with compressed air.

. To refill the pump with oil, the vacuum pump must be shut down and secured against un-
w intentional restart. After the vacuum pump has cooled down, the inlet cap can be opened
and oil can be poured into the tank. Under normal operating conditions, the oil level should
not drop below the min. mark during continuous operation of the vacuum pump. If this does
occur, contact Gebr. Becker GmbH.

7.2 Maintenance tasks

Before starting maintenance or service tasks, disconnect power from the vacuum
pump and prevent unintentional restart.

Also make sure that no flow through the inlet line towards the outlet side or in the
opposite direction is possible, because this could cause the rotors to rotate. Uninten-
tional turning of the rotors must be prevented by venting the inlet side or by using an
appropriate non-return valve in the inlet line (see Section 6.8).

Keep in mind that the pump surface can get very hot. Allow the vacuum pump to cool down prior to main-
tenance tasks or wear appropriate protective clothing.

7.2.1 Oil change

An oil change must be performed every 8,000 operating hours or at least once a year. The
EEIW | above-mentioned measures must be taken.

It is recommended to drain the oil while it is at operating tem-
perature. Keep in mind that there is a risk of burn injuries from
hot surfaces and possibly from oil at operating temperature. The
used oil can be drained into an appropriate container by means
of the hose connected to the tank. To do so, remove the plug
at the device frame.

Used oil has to be disposed of in compliance with all laws and regulations; under no circum-
stances may it enter the wastewater.

After the oil has been drained, the oil filter must be changed; see Section 7.2.2.

After a new oil filter has been installed, the pump can be re-filled. The procedure is the same
as for the initial fill-up; see Section 5.2.

www.becker-international.com

17



P BECKER

7.2.2 OQil filter change
The oil filter must be changed when the oil is changed.

If the contamination indicator at the oil filter indicates that the oil filter is too dirty prior to the normal oil change
interval, the filter must be changed immediately and an oil change must be performed simultaneously. In
such a case, the operating conditions must be checked to determine why the filter got too dirty prematurely.

The oil filter is an exchangeable filter that is screw-mounted directly to the oil distributor housing of the
vacuum pump. Prior to removing the oil filter, completely drain the oil from the vacuum pump; see Section
7.2.1. The new oil filter has to be screwed onto the oil distributor housing before the vacuum pump is filled
with new oil.

For the oil filter specifications, refer to the spare parts list.

7.2.3 Cleaning/Exchanging the intake filter

% If, during operation of the vacuum pump, the pressure on the intake side increases or the
“ required intake suction capacity is no longer achieved, a dirty intake filter (optional) might be
the cause. In this case, the optional intake filter must be cleaned or if necessary, replaced.

The above-mentioned measures must be taken. After the lid of the intake filter housing has been opened,
the filter can easily be removed for cleaning or be replaced by a new filter insert.

7.2.4 Cleaning vacuum pump and components

The vacuum pump, in particular/including oil tank and oil gauge glass, may be cleaned only
with alcohol-free cleaning products.

Do not use alcohol-based cleaning products, because they attack and can damage the oil
gauge glass in particular.

7.3 Maintenance/Service
The disassembly/assembly tasks that go beyond the maintenance tasks described in this operating manual
have increased requirements that can be fulfilled only with appropriate aids and a lot of experience.

Service and maintenance tasks should therefore be carried out by employees from the service facilities of
Gebr. Becker GmbH.

7.3.1 Bearing replacement

The vacuum pump bearings should be exchanged every 20,000 operating hours. This is done in the course
of an inspection and can only be performed at authorised service facilities of Gebr. Becker GmbH. For this,
the vacuum pump has to be sent in suitable transport packaging to the service facility.

The oil has to be drained before the vacuum pump is transported — see 7.2.1 — and the feet have to be
removed from the device frame.

Before starting up the vacuum pump after a service, the measures listed under Setting up, Sect. 4.3, Instal-
lation, and Start-up, Sect. 6.1 need to be carried out just like for an initial start-up.

7.3.2 Safety during maintenance

Environmental protection as mandated by waste disposal laws and water protection laws obligate all com-
mercial enterprises to protect their employees and, in broader terms, humans and the environment from
harmful effects when handling hazardous materials.

Please make sure that the vacuum pump, in accordance with the intended use, does not
come into contact with poisonous, explosive, microbiological, radioactive or other materials
that are hazardous to health.

www.becker-international.com
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For the protection of our employees who are assigned the handling (goods receiving) and the repair of the
vacuum pump, this is of utmost importance.

Ignoring these rules leads to liability on the part of the operator and recourse claims from Gebr. Becker. We
also reserve the right to send back such pumps unrepaired.

8 Decommissioning

Switch off the vacuum pump and disconnect from the mains power supply.

Before separating the vacuum and exhaust connections, make sure that the connected lines have been
vented to ambient pressure.

The openings for the vacuum and exhaust connections must be closed by plugs or adhesive tape.
Instructions in Sect. 4.2. must be observed for storage.

9 Disposal

The local national recycling laws and regulations must be observed when disposing of the vacuum pump
or individual parts of the pump.

www.becker-international.com
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10 Technical specifications

VADS 250 Standard VADS VADS 250/4
250/2
Model type Spindle screw vacuum pump, oil-free
Cooling Air
Suction at atmospheric pressure 5 240
capacity peak volumetric flow m*/h 290
Working vacuum (continuous operation) mbar abs. <01
Installed motor power kW 7.5
3AC 400-480 V +10 %, 50/60 Hz
Rated current at 400 V 50 Hz A 15
Rated current at 480 V 60 Hz A 12
Recommended mains fuse (slow blow) A 25
Mains feeder connection, max. wire cross- [mm?] 4
section, wire cross-section flexible with wire-end
ferrules
3AC 200-208 V +6 %/-10 %, 50/60 Hz
Rated current at 200 V 50 Hz A 28.3
Rated current at 208 V 60 Hz A 28.8
Recommended mains fuse (slow blow) A 35
Mains feeder connection, max. wire cross- [mm?] 10
section, wire cross-section flexible with wire-end
ferrules
Compressor speed rpm 5,000 [min]—10,000 [max]
A rated, emission noise level at max. speed, dB(A) 68 72
medium load, inlet and discharge piped away
Length mm 1,192
Width mm 520
Height mm 973-1,033 1,018-1,078
Weight kg 280 285
Qil filling I 10
Oil type Becker Lube G 70
Intake connection G 2"
Exhaust connection G2"
Materials Aluminium, anodised aluminium, carbon steel, ...
cast iron, Viton
Installation dimensions See Section 4.3
Table 1:
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11 Options

The following accessories are available for the vacuum pump and can be procured from Gebr. Becker GmbH.

Silencer

The vacuum pump is equipped as standard with a silencer that ensures a low sound pressure level. To reduce
the sound pressure level even further, additional silencers can be optionally mounted on the exhaust side.

Further information is available from Gebr. Becker GmbH.

K-flange adapter

The vacuum line can be attached via the G 2'2" threaded connection to the vacuum connection of the
vacuum pump. An ISO-K flange adapter for attaching an ISO-K screw-in flange to the vacuum pump is

available as an option from Gebr. Becker GmbH.

12 Troubleshooting/Malfunctions

Problem

The vacuum pump cannot be put
into operation.

Possible cause

The mains voltage/frequency
does not conform to the vacuum
pump specifications.

Repair
Adjust to the permitted vacuum

pump specifications, refer to
technical specifications, Sect. 8.

The power cables are not at-
tached properly.

Check the electrical vacuum
pump connection on the switch
box and connect according

to the wiring diagram; see
Sect. 5.3.

The vacuum pump's fuse protec-
tion installed by the operator is
not in order.

Check the vacuum pump's fuse
protection installed by the opera-
tor and correct according to the
pump's technical specifications if
necessary; see Sect. 8.

The connection cables have the
wrong dimensions or are too
long, which makes the voltage in
the vacuum pump too low.

Use sufficiently dimensioned
connection cables.

The drive motor is defective.

Have the vacuum pump repaired
by Gebr. Becker's Service Dept.

The vacuum pump will not
rotate.

There are solids in the compres-
sion chamber of the vacuum

pump.

Clean the rotors and the rotor
enclosure. Please contact Gebr.
Becker's Service Dept. for this.

Corrosion has formed in the
vacuum pump due to residual
condensation.

Have the vacuum pump repaired
by Gebr. Becker's Service Dept.
Check the process and make
sure that the vacuum pump is
employed for the permitted use;
see Sect. 4.1.

One or more bearings are
blocked.

Have the vacuum pump repaired
by Gebr. Becker's Service Dept.
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Problem

The vacuum pump starts up
but does not reach the nominal
speed.

BECKER

Possible cause

Solids are in the compression
chamber of the vacuum pump.

Repair
Clean the rotors and the rotor

enclosure. Please contact Gebr.
Becker's Service Dept. for this.

Bearings are damaged.

Have the vacuum pump repaired
by Gebr. Becker's Service Dept.

The maximum frequency was
modified in the parameter set-
tings of the frequency converter.

Please contact Gebr. Becker's
Service Dept.

The intake suction capacity is
insufficient.

The intake lines are too long or
have insufficient cross-sections.

Use intake lines with greater
cross-sections or remove re-
strictions in the intake line; see
Sect. 5.1.

The intake filter (optional) is dirty
or contaminated.

The vacuum pump has to be
shut down and the intake filter
cleaned; see Sect. 7.2.3.

The maximum frequency is not
reached. The maximum frequen-
cy was modified in the parameter
settings of the frequency con-
verter.

Please contact Gebr. Becker's
Service Dept.

The end pressure is not reached.

There is a leak in the intake line
of the vacuum pump or in the
system.

Check the intake line and the
system for leaks and reduce the
leaking if necessary.

There is a leak at the vacuum
connection of the vacuum pump.

Check the connection for leaks
and reduce the leaking if neces-
sary.

Use a K-flange connection with a
K-flange adapter (optional).

The rotors or the rotor housing
are damaged due to inappropri-
ate operating modes.

Have the vacuum pump repaired
by Gebr. Becker's Service Dept.

The maximum frequency is not
reached.

The maximum frequency was
modified in the parameter set-
tings of the frequency converter.

Please contact Gebr. Becker's
Service Dept.

The vacuum pump switches off
due to overtemperature on the
enclosure.

The ambient temperature is too
high.

Operate the vacuum pump only
at permissible ambient tempera-
tures; see Sect. 4.4.

The temperature of the intake
gases (feed medium) is too high.

Make sure that the temperature
of the intake gases (feed me-
dium) is within the permissible
range; see Sect. 5.1.

The oil-air heat exchanger is
dirty or contaminated.

The vacuum pump has to be
shut down and the heat ex-
changer cleaned; see Sect. 7.1.
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Problem

Possible cause

The cooling air intake is ob-
structed.

Repair
Clean the cooling slits of the cas-
ing on the operator's side.

Maintain the required minimum
clearance from obstructions; see
Sect. 4.3.

Ensure sufficient air supply.

The cooling air discharge is
obstructed.

Clean the cooling slits of the
casing on the side of the con-
nections.

Maintain the required minimum
clearance from obstructions; see
Sect. 4.3.

The vacuum pump is excessively
dirty or contaminated.

Clean the cooling ribs (channels)
of the vacuum pump.

The fan runs in the wrong direc-
tion of rotation.

Exchange two phases of the
electrical vacuum pump connec-
tion; see Sect. 5.3.

The fan is dirty or contaminated.

Clean the fan.

The fan has malfunctioned.

Please contact Gebr. Becker's
Service Dept.

There is too little oil in the
vacuum pump.

Check the oil level and refill oil if
necessary; see Sect. 7.1.

The vacuum pump is operated
with excessive pressure at the
pump outlet.

Make sure that the permitted
pressure at the pump outlet is
not exceeded; see Sect. 5.1.

Use exhaust lines with greater
cross-sections or remove restric-
tions in the exhaust line.

The oil filter is blocked.

Check the maintenance indicator
at the oil filter. Carry out an oil
change and an oil filter change if
the indicator on the maintenance
indicator is completely “red”.

Cooling is no longer sufficient
because the oil is too contami-
nated.

Check the colour of the oil in

the oil gauge glass. Do an oll
change and oil filter change if dirt
can be clearly seen.

The mains voltage or the mains
frequency is outside of the per-
mitted range.

Make sure that the electrical
supply is within the permissible
range.
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Problem

The vacuum pump switches off
due to overtemperature at the
frequency converter.

Possible cause

The ambient temperature is too
high.

Repair
Operate the vacuum pump only

at permissible ambient tempera-
tures; see Sect. 4 .4.

The cooling air openings on the
FC cover are blocked.

Clean the cooling air openings or
remove the obstructions.

The cooling surfaces of the
frequency converter are dirty or
contaminated.

Clean the cooling surfaces on
the frequency converter.

The mains voltage is outside of
the permitted range.

Please contact Gebr. Becker's
Service Dept. (internal note: use
mains filter.)

An abnormal noise can be heard
or the vacuum pump is too loud.

Deposits have formed on the
rotors or in the compression
chamber of the vacuum pump.

Clean the rotors and the rotor
enclosure. Please contact Gebr.
Becker's Service Dept. for this.

There are particles in the com-
pression chamber of the vacuum

pump.

Make sure that the intake line

is equipped with a sieve; insert
an intake filter in the intake line;
remove the particles from the
compression chamber of the
vacuum pump. Please contact
Gebr. Becker's Service Dept. for
this.

The oil supply of the bearings is
insufficient.

Check the oil level and refill oil if
necessary; see Sect. 7.1.

The timing gear is damaged due
to operation with too little oil.

Have the pump repaired by
Gebr. Becker's Service Dept.

Bearings are damaged (e.g. due
to operation with too little oil).

Have the pump repaired by
Gebr. Becker's Service Dept.

The vacuum or the pressure line
has contact to the casing of the
sound enclosure, which transfers
vibrations.

Compensators need to be in-
stalled on the vacuum or exhaust
connection to relieve the con-
nections from tension or (weight)
force.

The support bearings are dam-
aged.

Replace the support bearings.
Please contact Gebr. Becker's
Service Dept.

Oil is leaking from the vacuum
pump.

The vacuum pump is operated
with excessive pressure at the
pump outlet.

Make sure that the permitted
pressure at the pump outlet is
not exceeded; see Sect. 5.1.

Use exhaust lines with greater
cross-sections or remove restric-
tions in the exhaust line.
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EC Declaration of Conformity
according to 2006/42/EC (Machinery Directive)
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Documentation
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