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T

he conception and implementation of a new
generation of pumps within a short design period is
a technical challenge even
for experts that are experienced and competent in the
design and production of
vacuum pumps. This is particularly true if product innovations need to be implemented that cannot be covered by in-house core competences. It is not uncommon to seek reliable external partners that can offer
the corresponding knowhow, and this is also what
happened for the new, dry
compressing helical vacuum pump.
All pumps of the Dryvac series are equipped
with state-of-the-art frequency inverters made by
Yaskawa that proved to be
highly robust and reliable in
comprehensive tests during the new pump generaWLRQ·V GHVLJQ SKDVH 0RUHover, Yaskawa was able to
offer good, trustworthy sup-

Figure 1: The V1000 frequency inverter series are being
used in vacuum pumps and are fine-tuned for the application with additional functions
port during the entire design
process. Oerlikon Leybold
Vacuum also appreciates
that all product-specific requirements for the frequency inverters had been taken
seriously and been implePHQWHG DV GHVLUHG :KDW·V
more, the supplier also met
one of the key deciding criteria: a good price-performance ratio.
The pumps with integrated frequency inverters
(figure 2) offer a number of
advantages. The user is not
required to purchase a sep-

arate inverter and to mount
and wire it in an electrical
cabinet. Due to an optimum
match between motor and
inverter, this also ensures
energy-efficient operation,
which not only meets statutory requirements but also
lowers operating costs. Inverter integration offers
flexibility for machine builders and ensures their independence because these
pumps can be deployed
worldwide under a wide
range of mains voltages
and frequencies.

Dry compressing helical pumps
2HUOLNRQ /H\SROG 9DFFXP·V KLJKO\ GLYHUVLILHG SURGXFW RIIHULQJ FRPSULVHV
pre-vacuum and high vacuum pumps as well as complete vacuum systems
including matching accessories plus service and maintenance for vacuum
technology. The Dryvac series vacuum pumps serve as a good example.
These dry compressing helical pumps have specifically been designed for
the high process requirements of the photovoltaic industry as well as for a
number of surface coating technologies, and are suitable for very demanding applications. When designing the pump generation, designers had been
IRFXVLQJVSHFLILFDOO\RQWKHLPSOHPHQWDWLRQRIDZLGHYDULHW\RIWRGD\·VXVHU
requirements. After all, optimized vacuum technology as part of the process
does not only improve productivity, but also boosts efficiency and minimizes
the use and consumption of further resources. This requires meeting statutory provisions for energy efficiency, but also has to allow for current trends
to implement measurement, control and monitoring of individual subsystems
such as of a vacuum pump stage using bus systems such as CANopen.
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These vacuum pumps have been
specifically designed for the process requirements in the photovoltaic industry as well as for a number
of surface coating technologies.

EtherCAN - A Linux Based Gateway
•
•
•
•
•

EtherCAN Version 2.1 with increased performance
Fast 32-Bit Processor Winbond W90N740CD
16MB SDRAM, 2MB Flash, 10/100MBit Ethernet
Optional: Application Package with CANopen Master
Optional: Application Development Kit
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Application

Abstract
Vacuum technology forms
the base of many industrial production processes. The various types of
vacuum are divided up
into the areas of raw, fine,
high and ultrahigh vacuum. Vacuum technology
is being used not only in
the process industry and
surface coating but also
in research and development. Vacuum pumps
therefore are being deployed in a wide range of
applications. These range
from metallurgy and furnace construction via
freeze-drying and crystal
pulling up to surface coating technology for the production of DVDs, photovoltaic panels and displays. Further applications
can also be found in mass
spectrometers, electron
microscopes or gas analysis equipment. Users in
these areas expect performance and reliability of
new products, but above
all energy efficiency, communication functions and
convenient control and
monitoring capabilities.
Modern frequency inverters can contribute considerably to meeting these
criteria, as can be seen in
the description of the application below.configuration. The devices featuring analog
and digital I/Os are
hot-pluggable.

Oerlikon Leybold Vacuum
The company headquartered in Cologne (Germany) is offering modern solutions for
vacuum technology that can be used in production and analysis processes as well as
LQUHVHDUFKDQGGHYHORSPHQW7KHFRPSDQ\·VSURGXFWRIIHULQJLQFOXGHVSUHYDFXXP
pumps, high and ultrahigh vacuum pumps, vacuum systems, vacuum measurement
instruments, leakage detectors, components and valves as well as consulting and engineering for comprehensive vacuum solutions for custom applications.

Yaskawa
The Japanese company provides world-wide servo drives, frequency inverters and inGXVWULDOURERWV7KHFRPSDQ\·VSURGXFWVDUHXVHGLQPDQ\LQGXVWULDOPDUNHWVVXFKDV
automobile production, packaging, wood processing, semiconductor and pump techQRORJ\DVZHOODVHOHYDWRUDQGHVFDODWRUWHFKQRORJ\<DVNDZDFODLPVWREHWKHZRUOG·V
largest manufacturer of AC converters, servo-motors, direct drives, machine controls
and robots. The company is currently producing more than 1,700,000 frequency inverters, over 800,000 servo systems and in excess of 20,000 industrial robots per year.

Integrated ancillary
functions
Using additional hard- and
software functions, Yaskawa has fine-tuned the proven series V1000 frequency inverters in the vacuum
pumps perfectly for the application, enabling the inverter to perform functions that go beyond simple drive control: For example, a highly accurate evalXDWLRQ RI WKH SXPS·V RQJRing operating data has been
LQWHJUDWHGLQWRWKHLQYHUWHU·V
internal terminal board, optimizing the efficient use of
WKHSXPS·VUDQJHRISHUIRUmance. That is, the pumps
can work with higher efficiency without requiring additional electronics. The terminal board offers further

Figure 3: Due to their compact dimensions, the frequency inverters are among the smallest units in the
world and only need very little installation volume;
beside the IP20-rated enclosure, finless models are
available for external cooling systems as well as variants, which meet the IP66 protection requirements

38

possibilities: Inverter swapping is made simple although it is rather improbable that these units, which
are designed for a service
life of 10 years of continuous operation (at 80% nominal power), would ever become a source of failure.
Should this happen against
all expectations, then a replacement unit can quickly be inserted. To do so, the
terminal board that stores
all parameters and ancillary
functions is simply inserted
into the new inverter without
even having to disconnect
the control lines. The vacuum pump will therefore only
suffer minimal downtime.
7KHLQYHUWHU·VVRIWZDUH
was also been fine-tuned
perfectly for the application.
A number of pump-specific functions and protection
functions were integrated. If
for example a valve is closing, then the frequency inverter will react quickly and
in full autonomy to the resulting load change. Even
shortest cycle times that
translate into regular load
changes can be supported in this way. Indeed, the
V1000 frequency inverters
offer many attractive features as a standard that
are convincing not only for
vacuum experts, but also
for many users in other areas. Due to their compact
dimensions, these frequency inverters are among the
ZRUOG·V VPDOOHVW XQLWV DQG
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only need very little space
for installation. A number
of different housing variants are available such as
a standard IP20-rated case
and various finless models
for external cooling systems
as well as IP66-rated variants.

High power from a
small package
The inverter features highpower in spite of its compact design: An overload
of up to 150% is possible
in heavy-duty mode. The
drive can work with an overload of 120% in normal duty
mode for applications that
only require small overloads. In this way, a smaller
drive can perform the task
for which normally a larger one would be required.
The user can select between open loop vector and
U/f control techniques, and
WKH LQYHUWHU·V FRPPXQLFDtion capabilities leave nothing to be desired since all
common bus systems are
supported for a simple integration into this superordinate control networks. This
includes the CAN-based
higher-layer
protocols
CANopen and DeviceNet.
These interfaces will enable
a seamless integration of
drive technology into the usHU·VPRGHUQDXWRPDWLRQHQvironment, opening up interesting opportunities for machine builders.

Application: CAN Network Technology
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Communicating competently
Compact power PLC saves
space and costs
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V3 or V2

! Connect fast —

Ethernet/EtherCAT, CANopen
and serial
! Programm optimally —

CoDeSys 3 or 2.3 alternatively
! Network flexibly —

PROFINET and BACnet as
software options
! Visualise simply —

CoDeSys Visu with Berghof
Ethernet terminals, e. g. ET1000
! Save data conveniently —

with USB and SD slot
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