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EDITORIAL

Pump and Compressor Manufacturers:
Versatile and adaptable
Dear customers, dear readers,
These are difficult times. Numerous conflicts are negatively impacting
the framework conditions for the development of the global economy.
Protectionist tendencies are on the rise – and not only from the current
US government. While the future is hard to predict, our pumps and
compressors sector has held up well under these conditions. Our
products are indispensable in many industries, be it oil and gas,
chemicals, petrochemicals or even food production. We are reliable
partners to all these industries and will remain so in future.

Dr. Sönke Brodersen

Alexander Peters

The scope and versatility of our sector is once again the focus in the
11th issue of “Pumps and Compressors for the World Market”.
Specialist contributions by our member companies also showcase their
innovative strength and performance – the result of continuously
striving for technical optimization. You are more than welcome to
contact the authors with questions or if you have a particular interest in
the respective topic. The experts will be happy to help.
Digitalization is a topic of great importance to our sector. Both our trade
associations and VDMA as a whole are promoting development in this
area. That is why digitalization is also the focus of our International
Rotating Equipment Conference, which will take place for the fourth
time in Wiesbaden in September. Exciting contributions on “Digital
Transformation, “Digitalization and Data Management,” “Condition
Monitoring,” and much more will approach the most important topic
of our time from various perspectives. Read more on the topic in this
magazine.
Our trade associations will again be present with joint booths at
important trade fairs abroad in 2019. These German pavilions give our
companies the opportunity to show their presence on unfamiliar and
difficult foreign markets with manageable effort. After all, we know
our international customers appreciate it when we come to them.
Further information is available in the article on foreign trade fairs.
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Back to digitalization: We have further improved our e-magazine. This
electronic extension of our annual printed edition provides additional
information, such as video statements and image films. Of course, this
information is also accessible via your smartphone.
For now, we are presenting you with this printed issue, which naturally
includes both a look back and a look forward to economic activity in our
sector. We hope you enjoy reading it.

Dr. Sönke Brodersen
Global Executive Officer Committees
and Associations, KSB SE & Co. KGaA
Chairman of the VDMA association
Pumps + Systems

Alexander Peters
Managing Partner
NEUMAN & ESSER GROUP
Chairman of the VDMA association Compressors,
Compressed Air and Vacuum Technology
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ECONOMIC DEVELOPMENT

Confident start to the new year
Pump and compressor manufacturers did well in 2018
Interview with Christoph Singrün,
Executive Director of VDMA’s Pumps + Systems and Compressors,
Compressed Air and Vacuum Technology associations.

In 2018, the global situation was dominated by
political and economic uncertainty. How have
manufacturers of pumps and compressors
developed against this backdrop?

Mechanical and plant engineering as a whole
failed to meet its production forecast for 2018.
In comparison, the situation is looking bright
for pumps and compressors.

Our sector has succeeded in standing firm. We
anticipate that the value of the production of
liquid pumps increased by about 6 percent compared to the previous year. In 2017, our member
companies achieved a value of 4.6 billion euros
here. Growth in the compressors, compressed
air, and vacuum technology sector is expected
to be between 1 and 2 percent. We achieved a
production value of 4.8 billion euros here in
2017, largely fulling our expectations. The final
figures are not yet available, but we are confident that our assessment is correct.

Overall yes, but there is more to it than that. In
the compressors, compressed air, and vacuum
technology sector, compressed air technology is
experiencing a boom across all areas of application. Business is going very well here and further
growth was achieved despite a high starting
level. Vacuum technology has done extremely
well. Process compressors having come through
the dip of the last few years, however, we had
expected stronger growth here. The high hopes
of some may have been dashed.
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You expect the highest efficiency
– we take care of that

You need your equipment to run reliably and efficiently at optimized cost.
Sulzer offers the services that help you achieve this. Be it pumps, turbines,
compressors, motors or generators, we have the expertise to help you to
run your machines at the highest efficiency.
Contact us to discover your best service solution.
www.sulzer.com
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Regarding the comparatively strong growth in
liquid pumps, it is important to remember that
2016 and 2017 were very difficult years. At the
time this area was doing worse than mechanical
engineering in general, particularly due to the
weak oil and gas business caused by the fall in
oil prices. We therefore had a different starting
level here. In addition to good industrial business, oil and gas in particular also recovered in
2018. As a result, the segment did better than
mechanical engineering as a whole.

How have the other application markets
for pumps developed?
It is a very mixed picture. Technical building
equipment stagnated at a high level, with the
lack in growth caused not by pump manufacturers, but by the construction industry. It was
strongly affected by the shortage of skilled staff,
with tradesmen being a scarce commodity. But
our expectations for the next six months are
positive nonetheless. We are still seeing a positive investment climate and are expecting a
boost from the leading international trade fair

ISH in March 2019. Business went well in the
important user sectors chemistry and petrochemicals in 2018, and we expect slight growth
to continue here. There is some concern when it
comes to power generation, as renewable energies are generally causing the demand for conventional power plants, e.g. coal-fired ones, to
decline.

Coal has reached the end of the road in
Germany, but many coal-fired power
plants are still being built in China.
Our pump manufacturers in China are increasingly running up against domestic competitors.
After all, China has set itself the target of becoming the world leader in technology. In the
medium-term, however, it is even more important that the country is currently investing massively in renewable energies, electromobility,
and especially power generation. Of course this
limits the demand for conventional power
plants. We are feeling the effects of this already,
and they will become even more apparent in
future.
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less than before. The companies’ forecasts, on
the other hand, are based on the order situation
on the market. All in all, we are cautiously optimistic for the future.

The Chinese economy is struggling.
Is this affecting German manufacturers of
pumps and compressors?
China is an important market for them. Incoming orders and expected orders have been very
positive in recent years. However, the mood
cooled considerably during the fourth quarter of
2018. Business with China will likely become
more difficult in 2019 than it was last year,
largely due to growing competitive pressure
rather than economic developments. Along with American
and European suppliers, there
are more and more stateowned and private Chinese
suppliers.

Are the Chinese suppliers
present outside China as well?
Chinese suppliers are certainly present at trade fairs in Europe or the US, but they are
not very active on the markets
yet. While this could be just a
matter of time, the manufacturers from Europe and America continue to dominate the
market at the moment. The
sector is still dominated by
medium-sized businesses, although the largest manufacturers are already achieving
turnover of up to 3 billion euros.

What does the forecast
for 2019 look like?
We expect the production value of liquid pumps to increase
by about 2 percent in real
terms. In compressors, compressed air, and vacuum technologies, we anticipate a
smaller increase of about
1 percent in real terms. Our
expectations are based on the
most recent developments in
incoming orders, which are
still positive, albeit slightly

Make your
system smart.
DULCOnneX for digital
fluid management.
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ProMinent‘s DULCOnneX is an intelligent way to digitally network
your system components. Our innovative fluid management
solution allows you to monitor, analyse and optimise metering
processes with ease.

Find out more www.prominent.com/dulconnex

10

INTERNATIONAL TRADE FAIRS AND EXHIBITIONS

The German Pavilions at foreign trade fairs give German medium-sized companies the chance to meet their regional customers.

Source: VDMA

Foreign trade fairs made easy
With “Made in Germany” still a strong selling point, the federal government
provides about 40 million euros every year to support over 200 joint
booths at trade fairs abroad. We talked to Harald Frank from the
Pumps + Systems Association about how companies benefit from this.

German pavilions in 2019: Pumps + Systems,
Compressors, Compressed Air and Vacuum Technology
Iran Oil Show, Teheran, Iran

01 – 04/05/2019

OTC, Houston, USA

06 – 09/05/2019

OGU Global Oil & Gas, Tashkent, Uzbekistan

15 – 17/05/2019

AchemAsia, Shanghai, China

21 – 23/05/2019

Caspian Oil & Gas, Baku, Azerbaijan

29 – 31/05/2019

OGA, Kuala Lumpur, Malaysia

18 – 20/06/2019

Khimia, Moskow, Russia

16 – 19/09/2019

Oil & Gas Indonesia, Jakarta, Indonesia

18 – 21/09/2019

WATEX, Tehran, Iran

30/09 – 03/10/2019

WETEX, Dubai, UAE

21 – 23/10/2019

ADIPEC, Abu Dhabi, UAE

11 – 14/11/2019

What is the goal of the foreign trade fair
program?
The goal is to present German technology and
expertise to the world. The German Pavilions are
intended to give companies who would otherwise have difficulties organizing their own presence at trade fairs the opportunity to present
themselves. But larger companies also benefit
from the pull effect of the Made in Germany
label at an international level.

What part does VDMA play?
German joint booths at foreign trade fairs need
to be applied for at AUMA, the Association of the
German Trade Fair Industry. VDMA accounts for

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019

INTERNATIONAL TRADE FAIRS AND EXHIBITIONS

most of these applications, about 80 per year.
This is because we represent a highly export-oriented sector dominated by medium-sized companies. We take a look at the trade fairs happening around the world, identify which are relevant
to our sector, and consider our chances of finding a sufficient number of exhibitors for them.
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Propositions for German pavilions in 2020:
Pumps + Systems, Compressors, Compressed Air and
Vacuum Technology

What are the advantages of the joint booths?
Our companies benefit when their customers
see them at relevant trade fairs. The German
Pavilions are usually in an excellent location at
the fairs, giving smaller companies much more
attention than they would otherwise get. The
effort companies have to put in is also very manageable. They pay a comparatively low price and
do not have to worry about the booth or set up,
so it takes very little organization at all on their
part.

WFES, Abu Dhabi, UAE		

13 – 16/01/2020

EGYPS, Cairo, Egypt		

February 2020

CIPPE, Beijing, China		

March 2020

WATREX, Cairo, Egypt		

March 2020

Neftegaz, Moscow, Russia		

April 2020

OGU Oil Gas, Tashkent, Uzbekistan		

May 2020

Iran Oil Show, Tehran, Iran		

May 2020

OTC, Houston, USA		

May 2020

Caspian Oil & Gas, Baku, Azerbaijan		

May 2020

Khimia, Moscow, Russia		

September 2020

RIO Oil & Gas, Rio de Janeiro, Brazil		

September 2020

ECWATECH, Moscow, Russia		

29/09 – 01/10/2020

Kioge, Almaty, Kazakhstan		

October 2020

WETEX, Dubai, UAE		

October 2020

OSEA, Singapore		

November 2020

ADIPEC, Abu Dhabi, UAE		

November 2020

How can companies get involved?

How many exhibitors can share a joint booth?

www.auma.de
www.vdma.org/messeservice_weltweit

Source: VDMA

Once a joint booth is approved, a company just
has to register the amount of space it wants with
the trade fair operating company commissioned
by the government. If demand is high, they might
not be allocated the full space requested. Those
displaying exhibits can have them transported to
the location by a forwarding company hired by
the trade fair operating company.

That varies depending on the trade fair. Our
booth at the petrochemicals trade fair ADIPEC in
Abu Dhabi, for example, will have space for 60 to
70 exhibitors. But there are also smaller trade
fairs. The minimum number of exhibitors is 10.

More online
Further information on VDMA activities is
available at:
www.vdma.org/messeservice_weltweit
Information on the federal trade fair program is
available on the website of the Association of
the German Trade Fair Industry (AUMA):
www.auma.de
Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019
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CONFERENCE

The conference offers many opportunities for discussion, including a cruise on the Rhine.

Source: VDMA

Innovations straight from the source
Ulrike Mätje
At the International Rotating Equipment Conference, manufacturers and
users of pumps and compressors can discuss the latest news and trends in
their sector. Held in Wiesbaden on September 24–25, 2019, the meeting is
supported by VDMA.

Industry has been undergoing drastic changes
worldwide for several years. Industrie 4.0,
predictive maintenance, additive manufacturing, and energy efficiency are just a few of the
keywords in this fourth industrial revolution.
Pump and compressor manufacturers have
helped to shape these changes from the start.
At this year’s International Rotating Equipment
Conference (IntRoEquipCon), they will once
again present and discuss numerous innovations and new developments in these up-tothe-minute topics, with specialist contributions
Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019

13

Source: Peter Krausgrill

CONFERENCE

The new RheinMain CongressCenter was completed in 2018.

from users as well. “The conference has become
the most important meeting of top-class specialists and visionaries in our industry. It is the
ideal place to learn about the most recent
developments, research results, and trends first
hand,” says Christoph Singrün, Executive Director of VDMA’s Pumps + Systems and Compressors, Compressed Air and Vacuum Technology
associations.
The conference is now the world’s largest sector network for technical innovations. It is
geared not only towards manufacturers of
pumps and compressors, but also at system
designers and operators, component suppliers,
representatives from research and development, and scientists. It is also an indispensable
platform for young engineers to gain information on the sector and its future prospects.

More online
Those interested can find an overview of the
program at www.introequipcon.com, where
they can also register for the event.

www.introequipcon.com

High pressure pumps for chemical processes
Plunger pumps up to 3800 bar – Flow rates up to 180 m³/h

The IntRotEquipCon unites the 12th Pump
Users International Forum and the 5th Compressor Users International Forum under one
roof. The two-day conference will also be
accompanied by a trade exhibition.
Information on renting a booth is available at
www.introequipcon.com/exhibition. On the
first evening of the conference, a dinner cruise
on the Rhine will give all participants the
opportunity to meet new contacts and reconnect with existing ones.
The conference is held every three years. 750
experts from more than 30 countries participated in the last sector meeting in 2016. This
year, the conference will take place just thirty
minutes’ drive from Frankfurt Airport, at the
RheinMain CongressCenter in Wiesbaden.

Typical fluids
•
•
•
•
•
•
•

Acid
Acrylic acid
Ammonia
Butane
Caustic soda
CO2
Condensate

Hammelmann GmbH
Carl-Zeiss-Straße 6–8
59302 Oelde
Germany

•
•
•
•
•
•
•

Crude oil
Diesel
Ester
Fatty acids
Formaldehyde
Glycol
Hydro carbon

•
•
•
•
•
•
•

Methanol
Produced water
Propylene
Solvents
Vinyl acetate
Water
Xylene

Phone: +49 (0) 25 22 / 76 - 0
pp@hammelmann.de
www.hammelmann-process.com
www.hammelmann.com

For people in the Ruhr area of Germany to continue living in safety now that hard coal is no longer mined
there, the post-mining operators have to solve the problem of pit water.

Source: Sebastian27 / Shutterstock.com

Double-suction submersible motor pumps
make sustainable pit water management possible
Dr. Uwe Seebacher
One of the greatest challenges in mining has always been the removal of
pit water. It has to be pumped out, otherwise the tunnels would quickly
fill up and make it impossible to mine the raw materials. But even in
abandoned mines, pit water has to be pumped out if it is not to mix with
groundwater. Double-flow submersible motor pumps are particularly
suitable for this purpose. In Germany, RAG will be employing this pump
type in its mine water concept after the end of hard coal mining.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019
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The Prosper-Haniel mine in Bottrop in the
northern Ruhr area was closed down in late
2018, ending centuries of hard coal mining in
Germany. Coal has been mined in the area
since the 16th century. There are several thousand former mines in the Ruhr alone. In the
1950s, the approximately 150 mines in the
“Ruhrpott” still employed half a million people.
As the number of mines fell, the workforce also
shrank step by step to about 5000 in 2017.
There was and still is enough coal there to be
mined, but the deposits are so far underground
that the very cost-intensive mining of this coal
is no longer cost-effective. Hard coal from Germany has not been competitive for many years
now because imports from Australia and other
countries only cost half as much or less. And yet
hard-coal mining continued for decades –
partly to secure supplies – and mining was subsidised. However, politicians, industry and
trade unions agreed on the so-called “coal compromise” in 2007 and decided to discontinue
hard-coal mining from the end of 2018.

nels would flood sooner or later. When a mine
has been shut down, the aim is no longer to
keep the tunnels accessible, but to prevent pit
water from rising up to the level of the groundwater.

All the mines have since been shut down, but
only their coal-mining operations. Miners no
longer go underground anywhere in the Ruhr
area, Saarland or in Ibbenbüren near Münster,
but there will still be plenty to do in all these
places for a very long time to come. The socalled post-mining phase has only just begun.
Now is the time for the mine operator RAG to
prevent the vacated mines doing any damage
through landslides, for example, and that the
former mining land is revitalised. And above all,
they must ensure that people and the environment are not harmed – ever – as a result of the
mines being shut down. it’s a never-ending
responsibility.

This is a big challenge that can only be mastered with expert knowledge, a team of 300
specialists, the latest technology and a high
financial commitment. The company currently
expects annual costs in excess of EUR 100 million.

15

Mine operator RAG is therefore planning to
allow the mines to flood with pit water, but
only let it rise to a certain level so that the pit
water and groundwater are kept the stipulated
distance apart. Any water that rises beyond
this level is pumped out by pumps at the surface. In the long term, RAG expects to pump
out some 110 million cubic metres of pit water
every year.

Source: ANDRITZ

The German hard-coal mining industry still
has plenty to do, even though the last mines
have been shut down.

Long-term pit water concept
The central focus of this task is responsible
water management. The aim is to prevent pit
water from coming into contact with groundwater and thus endangering drinking water
supplies. Pit water is groundwater that has
slowly seeped deeper into the ground and been
enriched with salts and other minerals on the
way down; substances that are damaging to
human beings and the environment. In active
mines, pit water is pumped to the surface by
pumps inside the tunnels. Otherwise the tun-

Fig. 1: Double-suction submersible motor pump from the HDM series

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019
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Source: ANDRITZ

Subterranean labyrinth
Coal was first mined in the southern part of the
Ruhr and in the Saar Basin, where it was relatively close to the surface. When these deposits
were exhausted, miners followed the coal
northwards, deeper and deeper into the ground.
As coal mining moved northwards, a largely continuous network of interconnected tunnels was
created. Most recently, pit water was pumped
out at 13 water drainage locations in the Ruhr
area. Now that the last mines have been shut
down, the pumping locations can be combined
through these interconnected tunnels to form
so-called water provinces. In future, pit water is
only to be pumped out at six locations.

Energy saving thanks to reduced
pumping height
However, RAG’s longer-term mine water concept not only plans to reduce the number of
water drainage locations, but also to convert

Source: ANDRITZ

Fig. 2: Detailed view of a
double-suction submersible motor pump

Source: ANDRITZ

Fig. 3: Installation of a cooling jacket at RAG’s Walsum mine

them to water wells. As a result, it is not only
the number of disposal points that will be
reduced. Much more important is the fact that
no more expensive servicing and maintenance
is needed for the underground infrastructure.
The centrifugal pumps installed until recently
in a dry environment required an underground
machine room and a corresponding supply of
fresh air. Now submersible pumps are used
instead of these high-pressure pumps. Ducts
are inserted into the shafts for this purpose and
the pumps are brought through these ducts
from above ground to the level where the water
is flowing in order to pump out the pit water.
The pumping height can be reduced with this
pumping technology. This pit water level is currently in the region of 1000 metres in the Ruhr
area and 800 metres in the Saar Basin. The goal
is to allow the water level to rise as far as possible without allowing it to mix with the ground
water and to leave a generous safety margin
between the different flows of water. The gap
between the two zones is to be several hundred
metres. As a result of the reduced pumping
height, less energy is needed to operate the
pumps, which will also lead to a reduction in
CO2 emissions.

Two solutions are better than one
Implementation of this concept to resolve the
problem of pit water in the long term places
very high demands on the manufacturers of
suitable pump technology. Pumping large volumes of liquid from great depths involves very
heavy loads when using single-suction submersible motor pumps. Up to 30 metric tons of
axial thrust are produced and have to be eliminated. The higher the pumping capacity, the
stronger the axial thrust acting on the pump,
the motor and its thrust bearing. This can
result in overloading and thus premature shutdown. Following the maxim “two solutions are
better than one,” double-suction submersible
motor pumps are the obvious solution. They
increase the useful life of the entire pump
structure because they fully compensate the
axial thrust. At the moment, there are only
very few manufacturers on the market who
can supply this special pump technology
needed by RAG.

Fig. 4: Installation of a motor in a submersible pump in Walsum

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019
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In order to implement RAG’s pit water concept,
a total of three double-suction submersible
motor pumps will be installed. They are based
on the patented HDM (heavy-duty mining)
technology. With a weight of 13,200 kilogrammes, the pumps are placed freely in the
shaft underneath the ducts. At a speed of
1470 revolutions per minute, these hydraulic
machines achieve an efficiency of 81 percent
and convey 530 cubic metres of water per hour
from the depths of the former mine over a head
of 830 metres. In order to achieve the necessary
capacity, each of these submersible motor
pumps is equipped with a special water-filled,
high-voltage submersible motor. This motor
provides efficiencies of 91.5 percent and a rated
capacity of 1750 kilowatts. These are four-pole
motors because they are much more robust
than two-pole designs. As a result of the longer

Source: ANDRITZ

High efficiency
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Fig. 5: Installation of a submersible motor pump in Walsum

Pumping large volumes of liquid
from great depths generates extreme loads.

Efficiently packaged food

Becker U5 – High-performance vacuum pumps

With at least seven per cent faster evacuation
times compared to commercially available
vacuum pumps, the Becker U5 series are
among the most efficient high-performance
vacuum pumps for the food packaging
market.
Becker provides the right solution for every
application: From traditional vacuum
packaging in table-top and chamber
machines to advanced process gas supply
for tray packaging.

www.becker5.de

The Becker U5 series is the fast, reliable
and economical solution for your packaging
process.
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lifecycle this provides and the lower wear, these
motors guarantee significantly higher operating reliability, which is indispensable for this
application in particular.
More than a thousand metres of cable were
laid for operation and monitoring of the pumps.
While a thick 5-kilovolt cable provides a reliable
supply of electricity to the motor, a manometer
ensures that each pump always has the necessary counter-pressure to start up. Furthermore,
the temperature of the motor is controlled by
platinum sensors. The danger from methane
gas is monitored by measuring tubes in the
ducts. When the water well goes into operation, a pump conveys the pit water to the surface. A second pump is added if necessary. The
third pump is available as standby. Thus the
concept and technology are very suitable for
ensuring reliable, sustainable operation in the
long term.

Nearly all large mines are struggling
to solve the water problem.

Customised for each application

Source: ANDRITZ

Double-suction submersible motor pumps are
multi-stage units that can fully compensate the
axial thrust and have 50 percent less flow
speed. The economic advantages are maximum
operating reliability, minimum wear and an
extremely long lifetime of more than 20 years.
Every double-suction submersible motor pump
with heavy-duty mining (HDM) technology is
customised from standard modules for the spe-

Fig. 6: Installation of pumps and setting up mine
dewatering equipment in Johannesburg’s Central Basin

cific application at hand. Hundreds of these
pumps – including the largest submersible
motor pump in the world, at more than
22 metres in length – are operating successfully
all around the world and often under the most
rugged conditions, for example, in the largest
mines in China and South Africa.
Often, two submersible motor pumps of this
kind are mounted in counter-rotation, one
above the other, and driven by a continuous
pump shaft. The suction areas of the two
pumps are at the end of the pumps in each
case. Each of the two pumps conveys half of
the volume flow to the middle of the pump at
full pressure. A deflector stage there guides
the flow through external housing channels
into the discharge pipe. The double suction
design entirely neutralises the axial thrust.
Loads on the unit are reduced to a minimum.
There is no longer extreme pressure on the
thrust bearing. The work split between the
two pumps not only compensates the axial
thrust fully. The intake speed outside the pump
is also halved. As a result, the walls of the well
around the inlet openings are treated with
care and the intake of abrasive solids and floatables is kept to a minimum. An additional
advantage: the halved flow rate per pump
allows smaller impeller entry cross-sections
and thus lower circumferential speeds in the
sealing gaps.
An optimum combination of impeller, diffuser
and casing results in the best possible hydraulic
adjustment to the duty point at extremely high
efficiency. Furthermore, the specific choice of
materials guarantees exact alignment with the
service conditions. The pumps are made of grey
cast iron, spheroidal cast iron, bronze, aluminium bronze or cast duplex steel. Each HDM
pump has a high-voltage motor with up to
14,000V that is specially tuned to the power
requirements. This enables not only power
cables with small diameters, but also minimises
line loss.
A special cooling system (MCT modular cooling
technology) that can be configured exactly to
suit any requirement is also used. Drinking
water serves as the cooling liquid for the
motors. There is a pump wheel with pressureoptimised suction and delivery at the lower
shaft end of the rotor. Its main task is to cool
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and lubricate the nearby thrust bearing on the
one hand and to ensure a constant flow of cooling liquid in the right direction on the other.
This liquid moves upwards through the inside
of the motor. Specially developed cooling channels define the exact path over all heat sources
to discharge the heat effectively. When the
cooling liquid reaches the top, the heat it has
absorbed is transferred to the outer wall of the
motor. Here, the heat escapes through the surface of the medium to be pumped, and the
entire process begins over again. The cooling
capacity can be measured exactly.
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Moving large quantities
It is not only the mining industry in Germany
that is creating substantial technical challenges, and – for some time now – not only in
disused mines. Nearly all large mines are struggling to solve the water problem. In Africa, for
example: Beneath the old goldmining town of
Johannesburg, there is a lake containing
strongly contaminated acidic water. This lake is
expanding horizontally and vertically through
the disused mines. The water is becoming
increasingly problematic because rainwater

Double-suction submersible motor pumps are suitable for
dewatering tasks in mining, regardless of whether coal, gold,
copper, tin or diamonds are being mined.

Pumps, Seals,
Valves, Services
Flowserve is the driving force in the global
industrial marketplace and provides
solutions that permit customers to reduce
total life cycle costs.
Our product and industry specialists
develop effective proposals and solutions
directed toward market and customer
preferences.
We offer a wide range of complementary
solutions, from pre-engineered to highly
engineered and special purpose products
and systems.

20

INNOVATIONS & TRENDS

seeps into the tunnels and reacts with residual
minerals like pyrite, forming corrosive sulphuric
acids. At worst, this can result in an extremely
acidic pH value of 2, which is enough to cause
permanent damage to Man and the environment.
In order to overcome this problem, two heavyduty submersible motor pumps have been
installed in Johannesburg’s so-called Central
Basin. Each of these pumps is able to transport
one-and-a-half million litres of water to the surface every hour. Thus, 60 million litres of water
can be pumped out and brought to a nearby
treatment plant in a single day. With this pumping capacity, it would even be possible to completely fill the Cheops pyramid, the largest of
the three pyramids of Giza in Egypt, with water
in a little over a month. The long-term goal in
Johannesburg is to lower the water level of the
flooded mine far enough to begin mining the
gold ore again.
In view of the extremely corrosive medium to be
pumped, the double-suction pumps have been
customised for this special application in South
Africa. The axial thrust generated by the hydraulics is compensated for by the opposing arrangement of the impellers, with the result that the
pumps operate free of axial thrust. They can
thus achieve a service life of 15 years or more if
properly maintained and serviced. As an additional feature, the submersible motors were
completely encapsulated specially for the project in Johannesburg. This technology makes it
possible to create internal pressure in the watercooled motor that is higher than the external
pressure. As a result, corrosive water is prevented from entering. The components inside
the motor are thus protected.

Water penetration is also a permanent threat
at Chinese mines. That is why pit water has
constantly to be pumped out there too. However, efforts have also increased in the more
recent past to implement safety measures to
deal with emergencies. If water were to flood
the tunnels for unforeseen reasons, submers
ible motor pumps would step in as emergency
units. In one mine, three huge pumps of this
kind were recently installed. Two of them have
an output of 4 MW and even the smaller one
has 3.2 MW. The pumps, each consisting of
three individual components, are 22m high
when assembled and weigh more than 32
metric tons. In the mine, they are suspended
from the pipe at a depth of 900m. A pump unit
conveys 1000m³/h to a height of 1000 metres.
The pumps have an extremely high efficiency
and a long service life and they are extremely
quiet.
Double-suction submersible motor pumps are
suitable for dewatering tasks in mining, regardless of whether coal, gold, copper, tin or diamonds are being mined. However, they can be
used just as effectively in the offshore sector
and to extract water from deep wells.

Author:
Dr. Uwe Seebacher
Director Global Marketing,
Communication & Strategy, Pumps
ANDRITZ AG, Graz
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Piston diaphragm metering pumps have been indispensable for many years in the wastewater treatment
process.

Source: arhendrix / Shutterstock.com

Advanced development of a classic product –
piston diaphragm metering pumps now monitor
themselves
Ladislaus Bach
Piston diaphragm pumps are often the first choice for metering liquids in
industrial processes. They are extremely sturdy, resistant to wear and need
little maintenance. They have been used for decades in areas as varied as
power stations, the chemical or paper industry as well as for water and
wastewater treatment. Up to now, they have been monitored through
central system control. More recently, they have been able to monitor themselves thanks to their own control systems. This means that it is possible for
CE declarations of conformity to be issued not only for individual units but
also for complete metering stations.
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Of late, however, it has become possible to take
the task of monitoring the pump away from the
control system, thus reducing its load. The reason for this is that the pump is no longer controlled externally, but at the pump itself. A control unit with operating terminal is attached to
the pump for this purpose. The device makes
intelligent monitoring possible, which evaluates
and displays all sensor data for the pump on the
spot. The result of the internal evaluation is the
only data transmitted to the external control
system.

are not specialists in different pump types and
different sensors. Communication is thus greatly
reduced at the interface through the in-pump
control, since the pump monitors itself.

Piston diaphragm metering pumps
combine the high metering precision of a
reciprocating pump with the optimal sealing
characteristics of a diaphragm pump.

Flexible control
The dispensing capacity of the piston diaphragm metering pumps with the new control
can be specified by changing two manipulated
variables. Adjusting the stroke length changes
the volume of hydraulic fluid displaced per
stroke in the dispensing piston. Adjustment of
the stroke volume takes place linearly from
0-100% at standstill or during operation. In
addition, the stroke frequency is changed as the
second manipulated variable through the
motor speed.
The controller mapped in the software controls
the motor frequency by comparing the setpoint
delivery rate with the actual flow. If the stroke
length is adjusted, the controller adapts the

Source: Alltech Dosieranlagen

The piston diaphragm metering pump was
developed in the 1980s, mainly for dispensing
chemicals, which can be both highly viscous
and aggressive and/or abrasive. This type of
pump is an oscillating positive displacement
pump. These combine the high metering precision of a reciprocating pump with the optimum
sealing characteristics of a diaphragm pump.
Large-area, diffusion-proof diaphragms guarantee the long service life of the metering
pumps. Up to now, different sensors have been
attached to the pump for monitoring and control. They delivered their data to a control unit
for checking and evaluation. This monitoring
and control was the task of a higher-order control system for which the pumps were just a
few of the many units in a large system. The
correlations were linked in the control system.
This way, it could be determined whether a
pump was running correctly or where the problems were.
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Fast integration and simple interfaces
This largely independent pump control has two
decisive advantages. Firstly, such an intelligent
system can be integrated very quickly and easily
into an existing system. Very little programming
has to be done in the higher-order control system to monitor a new pump. The required IT
effort is minimal because the pump only signals
the operating data and status to the control system. The second advantage is the simplification
of the interfaces. The pump manufacturer is
familiar with its devices and the sensors
installed in the pumps. It knows how the pumps
work correctly and how they can be monitored.
By contrast, the higher-order control systems
are developed by other companies. They are
experts in programming, IT or control, but they

Fig. 1: Piston diaphragm metering pump with a new type of control
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frequency to prevent a change in flow. If the
motor frequency becomes too large or too
small, this is countered by adjusting the stroke
length. An optimum range is defined for the frequency. Shortly before the system moves out of
this range, stroke length adjustment reacts
until the frequency is back in the centre of the
optimum range. The stroke length is changed
electrically by the control via an actuator motor.
The current position is recorded by a sensor.
This allows precise settings to be made in
advance using software.

Source: Alltech Dosieranlagen

The actuator motor carries out the very fine
steps. Thus a high setting range and precise
settings are guaranteed. The new control also
monitors excess pressure and negative pres-

sure, as well as numerous performance parameters. The piston diaphragm metering pump
independently controls the specified metering
quantity and monitors system pressure. All
operating and fault messages are displayed,
saved and signalled digitally. Since the new
control has two analogue inputs, regulation of
the metering capacity for phosphate precipitation, for example, can take place on the basis of
the waste water quantity or the phosphate
load.
Alternatively, only one analogue input can specify the setpoint value. An additional ß value can
be set via the dosing pump display to evaluate
the ratio. Flow is either calculated internally or
can be attributed by an external MID (magneticinductive flowmeter).
The pressure in the piston is measured by a pressure sensor. The number of strokes, the current
stroke length and the pump data stored in the
control unit are monitored and the current flow
is displayed. This is used as the actual value for
the controller. In addition, the dispensing pump
can also be adjusted for batch mode, where the
quantity (delivery rate and pump output) and
batch duration can be selected individually. In
batch mode, the actual value of the flow is integrated after the start command until the set
quantity (delivery rate and pump output) is
reached. Once this is the case, the metering
pump is switched off. It then waits for the next
batch to start.

Clear operation
The new control has a control panel for menu
operation and parameter setting. The settings
menu is divided into individual submenus to
make simple and clear parametrisation possible. The control can work in both manual and
automatic modes. In manual mode, for example, the required flow quantity can be set by
pressing the enter key with the up and down
keys. in automatic mode, the two operating
modes “Flow” and “Batch” can be selected.

Fig. 2: Chemical storage and metering station for municipal and industrial
wastewater treatment

In “Flow” mode, the setpoint value for the delivery rate is either entered by hand, specified
externally via up to two analogue inputs or
optionally communicated via field bus. If both
analogue inputs are selected, the resulting
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delivery rate is calculated by the software.
Release is via either the digital inputs or the
field bus. In “Batch” mode, the user can enter a
delivery rate and pump output per batch by
hand.
The classical piston diaphragm metering pump
is a pump suitable for universal use. It is characterised by high metering precision and a very
high degree of operational safety. Depending
on the industrial environment, users focus on
different criteria.

Metering precision determines the
consumption of chemicals
It goes without saying that the metering precision of the metering pump (better than +/–1%)
determines the effectiveness of chemicals used
in the production process. With the piston diaphragm metering pump, the stroke can be
adjusted gradually and linearly from 0-100%
during operation and at standstill. This enables
precise metering of chemicals. At the same
time, the metering setting is reproducible. Piston diaphragm metering pumps used in the
chemical industry, for example, have to withstand corrosive and abrasive media. The temperature of the pumped medium or the ambient temperature of the metering pumps must
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be taken into consideration by the design.
Monitoring equipment is essential in the
chemical industry in particular, which makes
high demands on operational safety.

The piston diaphragm metering pump
independently controls the specified metering
quantity and monitors system pressure.

Use in the paper industry
Thanks to their high metering precision, piston
diaphragm metering pumps with their own
control unit play a major role in the paper industry. This is because a wide range of different
chemicals are used for manufacturing paper
and corrugated cardboard. Precise metering of
these is decisive for production. If there are deviations in the quantities of chemicals dispensed,
this may impair the quality of the product. This
will result in expensive faulty batches and could
even lead to production coming to a standstill.
A wide spectrum of chemicals is used: sodium
hypochlorite is used for manufacturing cellulose, for example, to remove the lignin which
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used to influence the paper properties. These
can be somewhat problematic for metering
pumps in that they have a high viscosity or are
highly corrosive or abrasive. However, the versatile and adaptive piston diaphragm metering
pumps can be adapted specially to these difficult requirements.

Safety and reliability

causes lignification of the cell from the wood
fibre. Sodium hypochlorite is also used as a
bleach to remove undesired colour from the
raw material (pulp). Hydrogen peroxide
removes printing ink from paper fibre and
is therefore used for recycling used paper.
Exactly metered dispensing leads to the correct
concentration of chemicals dissolved in water
and is the basis for optimum production
results.

Source: Alltech Dosieranlagen

Fig. 3: Storage and dispensing station for a neutralisation system with caustic
soda, installed in a walk-in protective enclosure made of polyethylene

Piston diaphragm metering pumps meet the
high demands made on operational safety and
reliability in industrial processes. One of the
safety elements is a pressure relief valve in
accordance with DIN EN 809 which is integrated
in the hydraulic unit of the metering pump. This
pressure relief valve only comes into contact
with the hydraulic fluid, thus guaranteeing safe
and reliable function long-term. Blocking or
soiling of the valve by the medium pumped is
thus excluded. If the intake or delivery side of
the pump becomes blocked in the event of a
fault, the pressure relief valve opens so that an
excess load on the pump and pipeline system is
guaranteed to be avoided.

If there are deviations in the quantities
of chemicals dispensed, this may impair the
quality of the product. This will result in
expensive faulty batches and could even lead
to production coming to a standstill.

Polymers are also used for manufacturing
paper. Polymers improve the retention properties in the dewatering process. Better retention
properties lead to higher production quantities
and reduce the energy costs during drying. Polymers also improve the addition of pigments
and process chemicals to the cellulose fibre. The
water used in the production cycle for paper
production must be kept as clean as possible.
Here, hypochlorite or biocide is used for disinfecting the water in the production cycle, for
example. Numerous special chemicals are also

Fig. 4: Metering station for sulphuric acid for use in the
power station sector
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Alongside functional safety, this special structure also means safety for operating staff, operating equipment and the environment. As soon
as the pressure relief valve opens, the operator
receives an acoustic signal or an additional electric alarm. Another advantage of this special
pressure relief valve is that errors/faults on the
intake side are also indicated. A double diaphragm system is an additional safety feature.
This protects both the pump and production.
Should the diaphragm rupture, the pump can be
stopped and a fault message is generated –
optically and electrically.
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alkali-resistant materials. The diaphragm metering pumps have a built-in safety valve and diaphragm rupturing signal systems.

With the mobile container solution, the pump
is delivered completely prefabricated with all
peripheral devices and can be set up at exactly
the point in a system where it is required.

Metering stations in containers
Use in power stations
For power station operators, the focus is on reliability of the metering technology and thus process reliability. Piston diaphragm metering
pumps with intelligent control can thus often be
found and in many different places in the power
station sector – for cooling water handling as
well as wastewater treatment and the purification of smoke gas. Metering stations for the
metering of acids and alkalis are used in ionexchanger systems for treating boiler supply
water, for example. The chemicals are drawn
from storage tanks with the aid of sturdy piston
diaphragm metering pumps. The metering
heads and diaphragms are made of acid- and
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Fig. 5: Mother tank installed in a container with piston diaphragm metering
pump

Approval in accordance with the Federal Water
Resources Act (WRA) can be obtained for the
whole unit, i.e. the independent metering station,
including chemicals storage.

One example already in practical use: a client in
the petrochemical industry relies on a tailormade solution for metering chemicals for poly
aluminium chloride for in-house wastewater
treatment. This solution was manufactured
and tested including a mother tank in a 20-foot
container. The complete package was delivered;

from planning to installation, including commissioning and training. There was no need to
convert the infrastructure on the refinery
grounds.
A mother tank is an integral component of a
metering station. It is used for safely setting up
and emptying IBCs (intermediate bulk containers) – standardised transport containers – and
equipped with a safety bund. The mother tank
has been approved by the German Institute for
Construction Engineering (DIBt) and may be
used for the pressure-less storage of substances
hazardous to water. Mother tank and safety
bund also have product certification from the
Swiss technical inspection body (SVTI) of compliance with the rules of the Swiss Conference of
the Heads of Cantonal Environmental Protection Offices (KVU).
The IBCs are placed directly on the tank by a
forklift truck and then emptied completely into
the mother tank. Even with a liquid reserve of
10–50%, the volume of the tank can accommodate the contents of a new IBC. Hereby a continual supply of the dosing system can be
ensured, which in turn implies a further advantage: the timing of the refilling process does not
require permanent monitoring.
The metering station has been equipped with a
detachable spray guard for special use in the
refinery. This provides operating staff with
additional protection against contact with
chemicals. An important customer require-

The functional principle of the piston diaphragm metering pump
•

The drive and hydraulic unit are filled with a hydraulic fluid for hydraulic power transmission.

•

The hydraulic power transmission between the drive and the metering diaphragm is set up
via the hollow-drilled pistons of the hydraulic unit.

•

The piston is not firmly connected to the drive cam and is returned to its zero position by the
piston spring after the intake stroke.

•

As a consequence, the pump drive is not damaged if the intake flow is blocked.

Source: Alltech Dosieranlagen
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Fig. 6: Piston diaphragm metering pumps on console in WRA-certified safety bund

ment was ease of operation of the system. For
this reason, the metering station was equipped
with flushing connections, calibration vessels
and MIDs.
The self-controlling option of the piston diaphragm metering pump has a further decisive
advantage: approval in accordance with the Federal Water Resources Act (WRA) can be obtained
for the whole unit, i.e. the independent metering station, including chemicals storage. The
WRA stipulates that processes involving chemi-

cals hazardous to the environment must prevent these chemicals getting into the environment. Up to now, approval has only been issued
for individual solutions. Complete solutions
now save time and money.

Author:
Dipl.-Ing. Ladislaus Bach
Sales Manager
Alltech Dosieranlagen GmbH,
Weingarten (Baden)
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Applications for high-pressure equipment are numerous in industry. The more efficient the technology,
the more savings can be made.

Full automation marks a milestone
in water jet technology
Stephan Venhoeven
Automatic transmissions have been used in industry for years. However, it’s
only now that they can yield their full benefits, thanks to an innovative
control system. In water jet technology, this offers enormous advantages in
terms of efficiency, particularly for users who have a wide range of cleaning
tasks. Water consumption can be reduced and the safety of operating personnel improved. Optimally coordinated working parameters increase the
equipment’s cost-effectiveness, make for shorter inspection times and
enhance productivity. The user effectively becomes the operator of a smart
control centre.
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It is impossible to imagine industrial cleaning
without the use of high-pressure equipment.
This is an elementary tool when it comes to
cleaning heat exchangers, pipelines, tanks and
all kinds of surfaces. Whether you are in the
energy sector or the chemical industry, the
applications are numerous. Cleaning capacity is
based solely on the power of the water. The efficiency of the cleaning task is the result of the
correct combination of water tool, water pressure and flow rate. Innovative control technology combines these factors with the high-pressure device. In future, therefore, cleaning tasks
can be carried out with increased efficiency,
speed and safety and the required volume of
water can be metered out appropriately so that
resources are conserved.

applications. The multistage gearbox is also
equipped with an overdrive function: an exceptionally energy-saving gear, enabling efficient
consumption at high output. The unit can
therefore operate at full capacity with comparably low fuel consumption. At the same time,
both pollutant and noise emissions can be
reduced significantly.

More efficiency reduces costs

The robust and reliable gearbox was developed
on the basis of decades of experience , can withstand harsh working conditions and has a long
service life. Its use in a variety of applications
involving constant load changes and shifting as
well as continuous operation can be taken for
granted. Its six gears enable fine-tuning, a lowconsumption speed range and an optimal flow
of water. Comparable transmissions with fewer
gears have harsh shifting behaviour and coarser
tuning, leading to high wear in the unit components.

Fuel savings resulting from a reduction
in speed also cut CO2 emissions.
At the same time, both pollutant and noise
emissions can be reduced significantly.

The wide ratio spread of 11.92 ensures a gentle
transition between the individual gears. Such a
large ratio between the lowest and highest gear
is one of the quality features of the gearbox.

Source: WOMA

The savings involved are significant. On average,
continuous use of a device with an intermediate
gear consumes up to 40 litres less diesel fuel per
hour. At peak times, the gearbox can save up to
35% of total operating costs compared to a
device without an intermediate gear. A variety
of gear ratios means that the engine speed is
always reduced precisely to the optimal performance point of the application. As a result, the
required volume of water is available at all times
and no excess volume needs to be discharged as
bypass water, even in low-consumption mode.
Wear and energy costs are minimised and the
energy supplied by the motor can now be converted almost 100% to hydraulic power. Powerhosing is also a cost-effective and environmentally friendly cleaning method compared to
alternatives. For example, it can cut costs by up
to 60% vis-à-vis sand or wet blasting.
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The automatic transmission –
gentle, safe and flexible
When it comes to high-pressure equipment,
the automatic transmission represents a milestone in water jet technology. The pump speed
can be controlled within a power range of
50-500 kW via the unit, which is integrated
between the high-pressure pump and the
motor. The volume of water appropriate to the
tool is therefore metered out precisely. Five gear
ratios enable fine-tuning to suit a variety of

Fig. 1: The automatic transmission is installed between the engine and the pump.
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Fig. 2: Overall structure with intermediate gear

This applies not only to manual transmissions,
but also to automatic and continuously variable
transmissions. The soft-start torque converter
assists with gear changing and helps balance
larger spread stages. The materials are thus protected significantly in comparison to direct
starting at engine speed. Three planetary sets
with multi-plate clutches ensure that power
shifting can be carried out without interrupting
the flow of power or reducing the engine speed
or torque. The adaptive shifting processes select
the shifting parameters depending on the situation, thereby protecting the drive components.

In pump technology too, lower operating
speeds resulting from the gear ratios protect
all the components.
The integrated torque converter acts as a damping element between the drive and the highpressure pump, supporting a soft start and
increasing the engine torque for faster start-up
processes. The converter has a lock-up clutch for
greater efficiency, with direct through-drive
from the engine to the gearbox. The clutches
work in parallel, i.e. clutch 2 closes to the same
extent as clutch 1 opens. As a result, shifting
takes place without interrupting the tractive
force. The omission of the starting clutch means
that clutch damage and clutch changes, which

occur in manual and automated transmissions,
do not occur. The smooth, seamless full-load
shifting protects the entire drivetrain and facilitates operation, even when working on a range
of different applications. There is no need to
switch off the engine or struggle with any stiff
levers and controls.
With continuous power technology, the transmission is put into neutral in milliseconds in the
event of a breakdown, thus preventing any
potentially expensive consequential damage to
the high-pressure machine. Only the routine oil
and filter changes need to be carried out as
maintenance work on the transmission components. These ensure that the gearbox and
clutches are practically wear-free. With synthetic special oils, maintenance cycles of four
years or even up to 6000 operating hours can be
achieved without significant wear on the gearbox or clutch.

The high-pressure plunger pump:
developed further to meet the latest
requirements
In pump technology too, lower operating speeds
resulting from the gear ratios protect all the
components. Not only do they ensure a longer
service life for the high-pressure pump, they
also significantly reduce the noise emission of
the entire system. In water jet technology, carbide plungers are used in pumps with an operating pressure in excess of 1000 bar. These are particularly stable, guaranteeing a long service life
and associated low maintenance costs. The optimised plunger guide design also ensures a long
service life for the seal system. High volumetric
efficiency is achieved thanks to the central valve
design in the water section. The employed sealing water system prevents leakage and the
ingress of air, making the high-pressure seals
particularly durable.
Pumps with 400-700 HP are preferred in conjunction with fully automatic intermediate
gears. With water pressures of up to 1500 bar,
this performance class achieves a maximum
nominal flow rate of up to 744 litres per minute.
Some pumps in this performance class, which
are used in potentially explosive gas atmospheres, are also available with ATEX certification
for safety level 2 (zone 2).
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The demand for a high degree of automation
and the desire for a simple representation of
complex processes are also taking water jet
technology in new directions. Electrical control
systems became established some time ago in
many parts of the world with the aim of increasing efficiency. The combination of technological
efficiency and expertise in the field of control
systems has meant that efficient plunger pumps
operate almost completely automatically. In
water jet technology, fully automated transmission control and innovative functions of modern
control technology represent a further step
towards automated cleaning.
The control system combines the functions of
motor, pump, valve and sensor control, keeping
the operating status and all operating parameters completely manageable at all times. A
7-inch HMI colour display guarantees high resolution and the output of all machine data via

Source: WOMA

The control system –
a step towards automated cleaning

Fig. 3: The high-pressure plunger pump with 700 HP has a maximum
operating pressure of 1500 bar.

intuitive menu navigation. The symbols and
short plain texts enable all operating parameters, such as operating pressure, temperature or
gear preselection in the intermediate gear, to be
displayed clearly on just one page. The user can
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therefore enjoy intuitive guidance and carry out
cleaning with ease. Handling the machine is
simple thanks to numerous interfaces including
CAN bus, Ethernet, RS-232 and USB 2.0, along
with the integrated keys and rotary controls on
the display. These are easy to operate, even with
work gloves on. In future, updates will be
installed via a USB interface without the need
for any complex programming. Error messages
can be read out, analysed and, if necessary, operating errors can be transferred onto a USB stick
just as easily. The controller, with its large number of connection options, is a response to user
demand to also have flexible interfaces in ultrahigh pressure technology. Developers also
focused on time-saving operation as well as
easy expandability through the addition of further functions or the integration of application
solutions.

Source: WOMA

The automated control system, which regulates
the flow rate, makes it easier for the user to
coordinate the water tool to suit the equipment
settings. The nozzle arrangement and the pre
selected operating pressure serve as indicators.
Tailoring automated water tools to the highpressure machine enables huge time-savings to
be achieved. In cases where multiple cleaning
cycles are required with operating parameters
that are less than optimal, or if manual reworking is necessary, care must be taken to select the
right water tool settings. Apps for smartphones

and tablets also help making correct calculations for water tools and assist the user in
selecting aids. Fine-tuning and the resultant
final coordination between the tool and the
machine is carried out by the control system.

RFID technology improves safety
In the field of water jet technology in particular,
complex machines should be operated only by
trained personnel. This guarantees protection
for both the operator and the machine and its
components. The new control system uses RFID
technology to ensure that each user is assigned
a role appropriate to his experience as an operator, supervisor or service technician. A reader
installed in the controller assigns an authorisation level or an application profile to users via a
transponder. Whereas an operator has various
rights, specifically with regard to application,
such as starting the machine, changing the
operating mode, preselecting the set pressure
and set speed and starting high-pressure operation, a supervisor or service technician has additional authorisation.
The supervisor also has the right to specify the
pressure range, set operating parameters such
as water hardness and idle speed, read the
event memory or install new updates. The service technician can also activate the service
mode and define or reset maintenance intervals for the individual components or define
minimum and maximum settings for the load
speed, control pressure or operating pressure of
the machine. RFID rights allocation prevents
the machine from being operated incorrectly,
whether through negligence or wilful intent,
or even tampered with. Profile assignment
enables clear, fast and simple traceability of
events and also protects against unauthorised
use or intervention in the working process.

Reduced risk of injury

Fig. 4: The control display clearly shows the machine status and all operating
parameters.

The control system for the high-pressure device
also helps to prevent health problems caused by
incorrect handling and significantly reduces the
risk of injury. Through the automatic preselection of the flow rate to suit the nozzle diameter
and operating pressure, the prescribed maximum recoil forces are indicated when working
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Fig. 5: After RFID authentication, the equipment release is shown on the display.

with hand-held spraying equipment. Users are
obliged to comply with these regulations. However, the reality, is very different. Many users do
not calculate the recoil forces correctly, but
work close to the limits or even exceed them in
order to achieve better cleaning results or complete the cleaning task in a shorter time. In the
long run, however, the increased physical strain
leads to illness and malfunctions. This can specifically be prevented thanks to the transpar-

ency of the control system and targeted profile
assignment with automatic flow control and
plus aids, such as nozzle preselection via the
controller or the app.

The control system keeps the operating
status and all operating parameters
completely manageable at all times.
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For the first time, condition monitoring
enables complete management
of entire fleets in Germany or abroad.

Stay up-to-date at all times with
condition monitoring

Source: WOMA

A newly introduced telematics module provides
information about the current operating status
of the high-pressure unit at all times. The current operating status of the machine can be
called up at any time and from any location via
a GPS signal. Moreover, an online portal offers
the option of viewing the current location of all
personal systems or of monitoring and planning maintenance intervals. Along with status
information and error messages, it is also possible to inform and warn the supervisor if the
machine is being operated incorrectly by the
operator.

The advantage of this condition monitoring
becomes particularly obvious when multiple
devices are in use at different locations in Germany or abroad. This makes the proactive monitoring and management of entire fleets considerably easier. Effectiveness monitoring enables
evaluations to be made with regard to fuel consumption, engine load or availability over
defined periods of time. All data is presented
online in a transparent manner and is available
at all times or can be read out from the control
system by a service technician. Thanks to the
optional relaying of malfunctions, specific
measures can be initiated for maintenance
preparation. This reduces downtimes to a minimum. Fleet management does not only help
with capacity and investment planning, but
also enables optimal utilisation of individual
machines and entire fleets.

A huge step forward
Through telematics, RFID user profiles and complete automation of the machine control system, high-pressure devices with automatic
transmissions are setting the trend for cleaning
tasks in industry with water jet technology. In
addition to the significant savings potential in
terms of fuel and emissions and maximal operator safety, users also benefit from significantly
greater variability and flexibility, enabling them
to carry out a wide range of different industrial
cleaning tasks better and faster than ever
before. All in all, that’s an impressive degree of
safety and efficiency.

Author:
Stephan Venhoeven
Product Manager
WOMA GmbH, Duisburg

Fig. 6: The cloud analyses operating conditions and therefore enables maintenance
cycles to be planned better.
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Hygiene is the top priority in food production. Special pumps ensure maximum safety even with
extremely viscous media.

Source: photowind / Shutterstock.com

Hygienic progressing cavity pumps transport food
gently and safely
Rainer Gozzer
Due to their displacement principle, progressing cavity pumps are particularly well
suited for the continuous conveyance of viscous and other difficult products.
However, there is a prejudice in the food industry that when used, food may be
contaminated by rubber abrasion and joint lubricating oils or seals may stick
together. However, special hygienic progressing cavity pumps that refute these
fears have long been available. These pumps use highly wear-resistant elastomers
that are harmless to foodstuffs, as well as special hygiene joints and bending rods
that do not require lubrication. Special mechanical seals reduce the risk of sticking
to the medium when the pump is at a standstill. The use of such pumps ensures
that food is conveyed gently, hygienically and safely.
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Displacement pumps are often used in food
production where viscous or difficult media
such as molasses, honey, spent grains from beer
brewing or chocolate have to be conveyed. Progressing cavity pumps are particularly good for
these tasks as they ensure conveying at stable
pressure and volume, are gentle on the product
and enable high-precision dosing.
These conveying properties are based on the
special displacement principle used by this
pump: the main components of the system are
a rotating component – the rotor – and a fixed
component – the stator – in which the rotor
oscillates. The rotor is designed as a type of
round threaded screw with an extremely large
pitch, large thread depth and small core diameter. The associated stator has one extra thread
and twice the pitch length of the rotor. Precise
geometrical mating ensures that conveying
chambers are maintained between the stator
and the rotor. These chambers continuously
move from the intake to the discharge side
and transport the medium. This allows any
substance to be conveyed, as long as it freeflowing.

39

Beyond this, the flow rate is determined by the
size and speed of the pump, so it can be regulated with very high accuracy. Thanks to progressing cavity technology, these pumps are
capable of dosing to an accuracy of 3-5%
depending on their size, with smaller dispensers even achieving a volumetric accuracy of 1%.
To ensure the quality of highly sensitive media,
such as certain sauces or liquid yeast, pumps
with larger conveying chambers which are
operated at an especially low speed to gently
convey the sensitive media can be selected as
an option.

Special synthetic lubricants are the only way
to prevent health risks for consumers if
the substances come into contact with food.

Safe conveyance of critical media

Despite the benefits, progressing cavity pumps
have a reputation of being of only limited suit
ability for tasks with product contact in the food
industry. The main concerns relate to the risk of
food contamination through rubber abrasion. It
Pump processes that are especially
is true that important components of progressgentle on the product
ing cavity pumps, such as stators and seals, are
Because the conveying chambers are self- primarily made from elastomers, i.e. elastic natsealing, there is no backflow between them ural or synthetic substances. Constant wear
which might expose the medium to mechani- occurs due to the friction between the rotor and
cal stress. In addition, movement of the con- the stator elastomer, depending on the conveyed medium with stable volume and pres- veyed medium, especially for highly abrasive
sure is ensured so that no shear forces and media But they are relatively uncommon in the
hardly any pulsation occur – in contrast to food industry.
piston pumps, for example – which could damage or alter the medium. This is crucial for the
product quality of many food types because, Source: NETZSCH
for example, yoghurt or soaked starch are sensitive to shear forces and their structure could
be destroyed under excessive mechanical
stress. In addition, the consistency and viscosity of the medium are irrelevant to the flow rate
with this displacement technology. Depending
on the chamber dimensions, even solids up to a
size of 150mm can be transported. Depending
on the model, progressing cavity pumps can
even handle highly viscous media, such as
tomato pulp or frozen orange concentrate, of
up to 1 million mPas.
Fig. 1: Complete progressing cavity pump for hygienic applications
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Source: NETZSCH

Even for those rare media, there are hygienic
progressing cavity pumps in which only very little abrasion occurs. In an internal risk assessment conducted on individual pumps, the rubber removed through abrasion was compared to
the expected total pumped volume during the
entire stator operating time. The impurity
caused by the food-safe elastomers is minimal,
with a single-figure ppb value. An unacceptable
change in the composition of the conveyed
medium can therefore be excluded.

Fig. 2: Installed progressing cavity pump in the food
sector

For food applications, compounds are selected
which have good wear resistance, comply
with FDA regulations and Regulation (EC) no.
1935/2004 and do not affect consumers’
health.
For pumps installed in the food industry, only
nitrosamine-free compounds are used, for
example NBR, FPM, EPDM or silicone. All other
contact materials in the hygiene progressing

Source: NETZSCH

In addition to this, specific hygienic progressing
cavity pumps which are intended for hygienic
critical applications fulfil a whole range of
hygiene regulations, from EHEDG and the 3-D
sanitary standard to the requirements of the US
Food and Drug Administration (FDA).

The food compatibility of the installed materials and an easy-to-clean design lie at the heart
of all these regulations. Conventional progressing cavity pumps are therefore adapted for use
in hygienically sensitive areas. To ensure that
they can be used in the food industry without
risks, the elastomer used is specially selected
for food contact, for example. Responsible
pump manufacturers conduct in-house elastomer research and development. They design,
test and optimise elastomer compounds for all
industries with regard to the abrasion resistance, dynamic load and chemical resistance to
the conveyed media. The suitability of the
materials is determined through soaking tests
at the laboratory or on the customer’s site,
among other things. For this, elastomer test
pieces are immersed in the tested medium for
up to four weeks.

Fig. 3: Quality control is indispensable in systems for the food industry.
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cavity pumps also have be food-grade compliant. In addition to the stators, the O-rings and
elastomer components of the mechanical seals
also comply with the FDA requirements and/or
Regulation (EC) no. 1935/2004. All metal surfaces in contact with the product are made of
V4A stainless steel, defined alloys such as
1.4571 and 1.4404 and higher-quality stainless
steel, including 1.4462.

Harmless food-safe lubricants
With regard to the risk of food contamination
through joint lubrication oils, different options
are possible for avoiding this. And this applies to
pumps as well as to any other machine with
food contact. For the pin joints at the end of the
coupling rod, for example, a design can be chosen that enables the use of mainly synthetic
food-grade oils which do not contain toxic components. The category of food-grade lubricants
has already proven successful on the market.
These are harmless, tasteless, odourless, foodsafe and internationally approved.
Their use is generally monitored by food inspection authorities in the scope of corporate due
diligence. In the US, for example, the FDA defines
which ingredients may be used for food-grade
lubricants. List 21 CFR §178.3570 contains those
raw materials which may contain food-grade
lubricants, with the chemical designation and
the respective quantity. Only those substances
are listed for which the harmlessness to health
has been determined through comprehensive
toxicological testing. The following categories
exist: USDA-H1 lubricants can be used wherever
sporadic, technically unavoidable contact with
food may occur. USDA-H2 lubricants are suitable
for general use in the food industry. However,
contact with food must be excluded from the
outset for their application. USDA-H2 lubricants
differ from conventional industrial lubricants as
they have to be free of toxic components, for
example.
In addition to being harmless to health, synthetic food-grade lubricants offer the advantage that they often exceed the technical
performance of the usual industrial mineraloil-based lubricants. Their wear rates, for example, are often lower than those of mineral oils.
The better lubricating action of synthetic oils

API 617 Integrally Geared
API 672 Centrifugal
Compressors
API 618 Reciprocating
Compressors
We, at BORSIG ZM Compression GmbH, design
and manufacture tailored compressors for
innovative process gas compression solutions.
To learn more, please visit www.borsig.de/zm

Process
Gas
Compressors

BORSIG ZM
Compression GmbH
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Fig.: 4: Bending rods connect the drive to the shaft where the product does not ensure the lubrication of the joints.

also results in higher efficiency and, in turn,
lower oil temperatures. In the end, this means
reduced energy consumption and a longer useful life for the oil. The longer the re-lubrication
interval, the lower the annual lubricant consumption for the respective component. This
generates lower maintenance costs, cuts
downtimes and therefore also reduces waste
disposal costs, making food-grade lubricants
overall an interesting option, both economically and ecologically.

Flexible rods do not require lubrication
or sealing. They can also be used
under extreme ambient pressure.

Joints without lubrication
Open hygiene pin joints are another option to
fully prevent contamination of food with lubricants. These joints comply with the regulations
of the 3-A sanitary standards in the US as well as
the European EHEDG. They feature a polished
design with few gaps and dead spaces and can
therefore be cleaned without residue. Because
the surfaces are fully in contact with the
medium during pumping, they are automatically lubricated by the medium itself and require
no external lubricant. It has to be ensured, however, that the lubricating properties of the
medium are sufficient. Suitable media include
those containing oil or grease, for example
sauces, mayonnaise, sausage meat and dairy

products such as cream or yoghurt. But viscous
media like fruit juice concentrate, yeast or
dough also provide natural lubrication for the
joint. Abrasive media, on the other hand, would
cause wear on the open model.
If the product cannot ensure lubrication of the
joints, flexible rods are a good alternative for
connecting the drive to the shaft: The flexible
rod is shrunk with the rotor and connection
point, hermetically sealing the transition.
Because there is no friction between components in this connection, the flexible rod
requires neither lubrication nor seals. This
means it can even be used at extremely high
ambient pressures and temperatures. At the
same time, high operational reliability and a
long service life are achieved with low maintenance costs. The flexible rod also complies with
the regulations of the 3-A sanitary standards in
the US and the guidelines of the EHEDG.

Special mechanical seal design
avoids material adhesion
Mechanical seals are also neuralgic points in
pumps. The models used in progressing cavity
pumps have to be made from materials that
comply with the hygiene standards, but the
design also has to prevent material adhesion. A
design developed specially for this purpose has
already proven successful in practical application. This is a special seal in which one of the
two gliding surfaces is pointed. This results in a
higher contact pressure and easier start-up of
the pump in the event of adhesion through
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One food manufacturer successfully uses this
solution for pumping glucose syrup. The special
challenge in this application was that the pump
could not be flushed. Using conventional seals
repeatedly caused the sealing faces to stick after
downtimes, resulting in the counter ring of the
mechanical seal being dragged along when the
pump was restarted. The mechanical seal was
destroyed several times due to the high torsional stress. The special seal described above
was able to prevent this problem.

Optimisation for easy cleaning
Pumps must be able to be cleaned. Cleaning is
therefore a key precondition for conveying highquality products. A modified mechanical seal
housing therefore produces a huge improve-

Source: NETZSCH

reduction of the torsional stress. The smaller
gliding surface means that the torque that can
act on a possibly sticky seal is much smaller.

Fig. 5: A mechanical seal housing enables a dead space-free pump chamber.

ment in terms of cleaning efficiency around the
seal and enables a pump without dead space.
Generally, the design of progressing cavity
pumps focuses on optimised flow in the pump
chamber to prevent any medium remaining in
this area. For this purpose, all metal surfaces
Advertisement
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that come into contact with the medium can be
electropolished, enabling them to achieve an
average roughness of less than 0.8µm if
required. In addition, the occasional welds can
be flattened and polished and, where necessary,
FDA-compliant non-stick or anticorrosion coatings can be applied.
Even for the shaft sealing, conventional seals
with elastomer bellows and exposed wave
spring can be replaced with a special seal version with an encapsulated wave spring and a
completely smooth, seamless outer contour if
necessary, enabling even viscous or adhesive
substances to glide through easily. Where maximum safety is required, the most suitable
solution is to use closed double seals to which
sterile condensate or detector fluid is applied,
making any occurring leaks visible immediately.

Progressing cavity pumps are ideal for
conveying even minute quantities with
high dosing precision.

Suitability for CIP/SIP processes
Cleaning in place (CIP) is undertaken by default
on pumps in the food sector. This involves
removing all product residue or deposits from
the pumps on the fly or during circulation without the need to dismantle them. There are different procedures for this: In order to achieve a
cleaning fluid flow velocity of at least 1.5m/s,
which is required throughout the system for
the CIP process, many models are equipped
with additional cleaning ports in various configurations and a bypass line. The bypass is also
required for the sterilisation in place (SIP) process, for which the pumps can also be equipped
if aseptic cleaning is required. The pumps are
operated in clocked mode for both the CIP and
the SIP processes. The flushing port also enables full draining of the system, as its tangential
position prevents flushing water from remaining in the pump housing after cleaning. This is
additionally supported by the eccentrically
positioned end connection on the stator side.
This design ensures the rinsing water can flow

Source: NETZSCH

If pin joints are installed in the pump, the head
of the coupling rod is fitted with two flushing
holes which not only improve the lubrication of
the joint, but also the efficiency during clean-

ing. This is because this hole optimises the circulation of the cleaning solution around the
joint. A slightly overlong joint pin is used so that
the joint is even more accessible for both the
medium – which improves lubrication – and for
the cleaning solution, enabling more thorough
flushing.

Fig. 6: CIP is standard in the food sector. Schematic representation of the cleaning process.
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SCD frequency
inverter
out of the pump housing unhindered without
leaving any residue. It has to be taken into
account in this regard that the pump materials
not only have to be adapted to the conveyed
medium, but also to the cleaning temperatures
and solutions.
Due to the large variety of design options, progressing cavity pumps can be adapted to their
respective application in the food industry with
great precision. They are suitable, for example,
for tasks such as precisely dosing liquid egg in
pasta production, where high dosing accuracy,
small conveyed volumes, a large control range
and the option of CIP cleaning are crucial. This
type of pump is also ideal for cocoa butter in
chocolate production, which also requires highprecision dosing: As cocoa butter is temperature-sensitive and hardens at room temperature, the suction housing can additionally be
equipped with a heating jacket. It is even possible to equip the entire stator and the complete
pump housing area with a heating or cooling
jacket if this is required for the flow properties
or for protecting the medium quality for processing reasons.
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Rainer Gozzer
Manager Business Field Food
and Pharmaceutical, Customer Relations
NETZSCH Pumpen & Systeme GmbH,
Waldkraiburg

Efficiency in the smallest space
Energy- and space-saving at the same time, that doesn‘t have to be
contradictory. Quite the opposite. We at ALMiG have been proving
for many years that the concept of vertical arrangement of motor
and compressor unit is the key to success - to efficiency.
For this reason, we are presenting the latest generation of our
proven FLEX series for the first time in Hanover: Energy-saving
speed control by means of a permanent magnet motor, a highly
efficient compressor stage combined with the most intelligent
control technology and the lowest noise level are our answer to
the increasingly demanding requirements of the future.
Find out more at www.almig.com
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Read more in our online magazine
at www.vdma-verlag.com/puco

Apollo supplies to heating power plant
Berlin-Marzahn

BRINKMANN PUMPS:
The new pump control bplogic

Apollo Gößnitz GmbH has supplied 21 pump
units for the new combined heat power plant
Berlin-Marzahn. For the pump and plant
manufacturer, this order is of major importance
in view of tense situation in the power plant
industry. In addition to district heating pumps
with a drive power of 2.1 MW, the scope of
supply also includes feed water pumps.

CONTROL, OPTIMIZE, DIGITALIZE. Utilizing the
bplogic pump control allows to intelligently
integrate BRINKMANN PUMPS’ know-how
between machine tools, pumps, filtration
systems and other components. bplogic adapts
perfectly to the existing system environment
– no matter which variable frequency drives are
used.

Read more at www.vdma-verlag.com/puco

Read more at www.vdma-verlag.com/puco

Busch Vacuum Pumps and Systems:
Rotary vane vacuum pump wins
vacuum efficiency test

KTR Systems:
Perfect power transmission
for all media

Which vacuum pump achieves the highest
efficiency in vacuum packaging? The independent testing organisation TÜV Süd has
carried out a comparison. In this comparison,
an industrial standard process is simulated in
practice. Under these conditions, the result is
clearly in favour of the oil-lubricated rotary
vane vacuum pump.

Our certified coupling range for pump drives
comprises a large number of high-quality and
high-performance shaft and flange couplings
for every kind of pumps. We are pleased to
support you with the selection of the optimum
coupling and offer you individual advice. In this
context our industry experts provide for tailormade development work.

Read more at www.vdma-verlag.com/puco

Read more at www.vdma-verlag.com/puco
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Read more in our online magazine
at www.vdma-verlag.com/puco

Sulzer: New technologies reducing
lead times for spare parts
Recent advances in the design and manufacture of spare parts have led to a significant
reduction in the time taken to create replacement components for breakdown situations or
for those that have reached the end of their
service life. Digitalization and new manufac
turing techniques have paved the way for a
dramatic improvement in lead times.

Wepuko Pahnke GmbH:
Compact, robust and highly
efficient = DPX 105
“We have created an ultra-modern pump using
the latest design principles. Our goal was to
develop a reliable and powerful pump whilst at
the same time reducing space requirements,
technical complexity and energy consumption.
We have succeeded in this balancing act.”
Read more at www.vdma-verlag.com/puco

Read more at www.vdma-verlag.com/puco

Atlas Copco Gas and Process puts
focus on improved operational
efficiency and CAPEX with
standardized turbocompressor
solutions

Leistritz: ECOFLEX-NB – a newly
developed screw pump with an
innovate modular system

Serving the polyolefins, industrial gases,
hydrocarbon, and power generation markets
respectively, the new standardized turbo
compressor solutions by Atlas Copco Gas and
Process help reduce capital expenditure and
improve operational efficiency.

Reduced components and increasing flexibility are
typical features of the Ecoflex-NB screw pump.
With a newly developed modular system and an
optimised production strategy, the three-spindle,
self-priming positive displacement pump offers
a technically high-quality, cost-optimised pump
alternative for pumping lubricating oils and
low-sulphur fuels.

Read more at www.vdma-verlag.com/puco

Read more at www.vdma-verlag.com/puco
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COMPANIES & RANGE OF APPLICATIONS

Applications
Pumps &
Systems

Water supply/wastewater disposal
Sewage engineering
Construction industry
Overhead irrigation
Irrigation
Well
Drainage
Garden
Groundwater conservation/lowering
Cellar drainage
Sewage treatment plant
Agriculture
Seawater desalination
Drainage, irrigation, lifting stations
Swimming-pool technology
Fountain
Deep well
Reverse osmosis
Water treatment
Mine drainage
Water supply
Hygiene/cleanliness
Biochemistry
Brewery
Dosing technology
Injection
Beverage industry
Cosmetics
Laboratory
Dairy
Food industry
Nuclear power station technology
Odorisation
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www.abel.de
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Alltech Dosieranlagen GmbH
www.alltech-dosieranlagen.de
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ANDRITZ Hydro GmbH
www.andritz.com/pumps
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Beinlich Pumpen GmbH
www.beinlich-pumps.com
BEKA Baier + Köppel GmbH + Co. KG
www.beka-lube.de

l
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l l

l l

l l

l l l l l

l l

l l

l l l

l l l l l l

l l

bielomatik Leuze GmbH + Co. KG
www.bielomatik.de
ITT Bornemann GmbH
www.bornemann.com
Brinkmann Pumpen K.H. Brinkmann GmbH & Co. KG
www.brinkmannpumps.de

l

l

l l

Paul Bungartz GmbH & Co. KG
www.bungartz.com
CP Pumpen AG
www.cp-pumps.com

l

Crane Process Flow Technologies GmbH
www.cranecpe.com

l l

DELIMON GmbH
www.bijurdelimon.com
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l l

l l

l

l l

l

l l l
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l l
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Deutsche Vortex GmbH & Co. KG
www.deutsche-vortex.de
DIA Pumpen GmbH
www.dia-pumpen.de

l l l l

l

l l l l

Dickow Pumpen KG
www.dickow.de

l l
l

l

Düchting Pumpen Maschinenfabrik GmbH & Co. KG
www.duechting.com

l

EDUR-Pumpenfabrik Eduard Redlien GmbH & Co. KG
www.edur.com

l l l l

Franz Eisele und Söhne GmbH & Co. KG
www.eisele.de

l l

FELUWA Pumpen GmbH
www.feluwa.com

l l

Flowserve-Sterling SIHI GmbH
www.flowserve.com

l l l l

l
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l l l

l

l l

l l l l

l l
l
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l l

FRISTAM Pumpen KG (GmbH & Co.)
www.fristam.de
Gather Industrie GmbH
www.gather-industrie.de
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Process engineering
Sugar industry
Oil supply/Hydraulics
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Paper and cellulose industry
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COMPANIES & RANGE OF APPLICATIONS

Applications
Pumps &
Systems

Water supply/wastewater disposal
Sewage engineering
Construction industry
Overhead irrigation
Irrigation
Well
Drainage
Garden
Groundwater conservation/lowering
Cellar drainage
Sewage treatment plant
Agriculture
Seawater desalination
Drainage, irrigation, lifting stations
Swimming-pool technology
Fountain
Deep well
Reverse osmosis
Water treatment
Mine drainage
Water supply
Hygiene/cleanliness
Biochemistry
Brewery
Dosing technology
Injection
Beverage industry
Cosmetics
Laboratory
Dairy
Food industry
Nuclear power station technology
Odorisation
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GEA Group Aktiengesellschaft
www.gea.com
GRUNDFOS GMBH
www.grundfos.de

l l
l l l l l l l l l l l l l l

l l

l l l l l

l l l

l l

l l l l l l

l l

A. Habermann GmbH & Co. KG
www.habermann-gmbh.de
HAMMELMANN GmbH
www.hammelmann.com

l

Hauhinco Maschinenfabrik G. Hausherr,
Jochums GmbH & Co. KG / www.hauhinco.de
Herborner Pumpentechnik GmbH & Co. KG
www.herborner-pumpen.de

l

l
l l

l

HOMA Pumpenfabrik GmbH
www.homa-pumpen.de

l

Iwaki Europe GmbH
www.iwaki.de

l

Jung Pumpen GmbH
www.jung-pumpen.de

l l

KAMAT GmbH & Co. KG
www.kamat.de

l l

l

l

l l

l

l

l l l

l l

l
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l

l l l

l
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l

KRACHT GmbH
www.kracht.eu
KSB SE & Co. KGaA
www.ksb.com

l l

l

l l

l

Körting Hannover AG
www.koerting.de

l

l l l l l l l l l l l

l
l

l l

l

l l

l l l

Klaus Union GmbH & Co. KG
www.klaus-union.com
l

l l
l

l

HNP Mikrosysteme GmbH
www.hnp-mikrosysteme.de

l

l

HERMETIC-Pumpen GmbH
www.hermetic-pumpen.com

KNF Neuberger GmbH
www.knf.de

l

l l l l l l l l l l l l l l l l l l l l

l l l

l

l l l l

LEISTRITZ Pumpen GmbH
www.leistritz.com
LEWA GmbH
www.lewa.de

l l l l l l l

l

l

Maag Automatik GmbH
www.maag.com

l

l

Mahr Metering Systems GmbH
www.mahr.com
MATO GmbH & Co. KG
www.mato.de
Munsch Chemie-Pumpen GmbH
www.munsch.de

l

l
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COMPANIES & RANGE OF APPLICATIONS

Applications
Pumps &
Systems

Water supply/wastewater disposal
Sewage engineering
Construction industry
Overhead irrigation
Irrigation
Well
Drainage
Garden
Groundwater conservation/lowering
Cellar drainage
Sewage treatment plant
Agriculture
Seawater desalination
Drainage, irrigation, lifting stations
Swimming-pool technology
Fountain
Deep well
Reverse osmosis
Water treatment
Mine drainage
Water supply
Hygiene/cleanliness
Biochemistry
Brewery
Dosing technology
Injection
Beverage industry
Cosmetics
Laboratory
Dairy
Food industry
Nuclear power station technology
Odorisation
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NETZSCH Pumpen & Systeme GmbH
www.netzsch.com

l l

oddesse Pumpen- und Motorenfabrik GmbH
www.oddesse.de

l l l l l l l l l l l l l l l l

l l l

l l l l l l

l l l

l

l l l l l l l l l l

l l l

l

Oerlikon Barmag, Zweigniederl. der Oerlikon Textile
GmbH & Co. KG / www.oerlikon.com/barmag
ORPU Pumpenfabrik GmbH
www.orpu.de

l
l l

l l l l l l l

OSNA-Pumpen GmbH
www.osna.de

l l l l l

PCM Deutschland GmbH
www.pcm.eu

l l

PF Pumpen und Feuerlöschtechnik GmbH
www.johstadt.com

l

Ponndorf Gerätetechnik GmbH
www.ponndorf.com

l l l
l l

l

l

l l

l

l

l

l

l l

l

l

ProMinent GmbH
www.prominent.com

l l l l l l l

l l l

Pumpenfabrik Wangen GmbH
www.wangen.com

l l

l l

Putzmeister Solid Pumps GmbH
www.pmsolid.com

l

l

l l l l l l

l l

l l l

l l

l

l l l l l l l
l

l l

l l l l l

l

l

l

l

l l

l l

l l l l l

l l l l l l l l l l l
l l l l l l l l l l l

l

l

REBS Zentralschmiertechnik GmbH
www.rebs.de

l

Rheinhütte Pumpen GmbH
www.rheinhuette.de

l

l

l

Richter Chemie-Technik GmbH
www.richter-ct.com

l

l

l

l

l

l
l

l l

Rickmeier GmbH
www.rickmeier.de
Schäfer Pumpen & Hydraulik GmbH
www.schaefer-ph.com
Schmalenberger GmbH + Co. KG
www.schmalenberger.de

l

sera ProDos GmbH
www.sera-web.com

l l l l l l

SERO PumpSystems GmbH
www.seroweb.com
SKF Lubrication Systems Germany GmbH
www.skf.com/schmierung, www.lincolnindustrial.de

l l

l l l l l l
l l l

l l
l l

l l

l

l

l

l

l l l
l l l l

l l

l

l

l

l l l l l l l l l l l
l l
l

l l

l l

l

l

Spandau Pumpen – Produktbereich der SKF Lubrication
Systems Germany GmbH / www.spandaupumpen.de
SPECK Pumpen Verkaufsgesellschaft GmbH
www.speck-pumps.com
SPX Flow Technology Norderstedt GmbH
www.spxflow.com

l
l

l l l l l l l

l

l l l l l
l
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COMPANIES & RANGE OF APPLICATIONS

Applications
Pumps &
Systems

Water supply/wastewater disposal
Sewage engineering
Construction industry
Overhead irrigation
Irrigation
Well
Drainage
Garden
Groundwater conservation/lowering
Cellar drainage
Sewage treatment plant
Agriculture
Seawater desalination
Drainage, irrigation, lifting stations
Swimming-pool technology
Fountain
Deep well
Reverse osmosis
Water treatment
Mine drainage
Water supply
Hygiene/cleanliness
Biochemistry
Brewery
Dosing technology
Injection
Beverage industry
Cosmetics
Laboratory
Dairy
Food industry
Nuclear power station technology
Odorisation
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STOZ Pumpenfabrik GmbH
www.stoz.com
Sulzer Pumpen (Deutschland) GmbH
www.sulzer.com

l

l

Tsurumi (Europe) GmbH
www.tsurumi-europe.com

l l l l

l l l l l l

URACA GmbH & Co. KG
www.uraca.de

l

l

l

l

l l

l l l l

l l l l
l

l l l

l

l

l

l

l l

l

ViscoTec Pumpen- u. Dosiertechnik GmbH
www.viscotec.de

l l
l l l

l l l l l l l l l

Wepuko PAHNKE GmbH
www.wepuko.de

l

WERNERT-PUMPEN GMBH
www.wernert.de
WILO SE
www.wilo.com

l

l

l

l l l l l l l l l l l

l
l

WITA – Wilhelm Taake GmbH Pumpen-,
Armaturen- und Regeltechnik / www.wita-taake.de

l l

l

l

l
l

l

l l

l

WITTE PUMPS & TECHNOLOGY GmbH
www.witte-pumps.de

l

Eugen WOERNER GmbH & Co. KG
www.woerner.de

l l

WOMA GmbH
www.woma-group.com

l

Xylem Water Solutions Deutschland GmbH
www. xylemde

l l l l l l l l l l l l l l l l l l l l

l l
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Pressure boosting
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Energy generation
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Prime movers
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Petrochemical; Oil
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Off-shore technology
Mining; Metallury and rolling technology
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Iron and steel industry
Rolling-mills
Chemical engineering/Process technology
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Oil supply/Hydraulics
Lift manufacturing
Oil hydraulics
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Testing
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High-pressure cleaning
Pulp and Paper
Paper and cellulose industry
Marine, shipyard technology
Marine, dockyard
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5 Elements of Efficiency
Your Savings – Your Success

The economic efficiency of vacuum systems depends on the interaction of various factors.
Design, heat recovery, control, centralization and competence play a decisive role.
By taking into account these five elements, maximum productivity can be achieved – at minimum costs.
With the vacuum concept „5 Elements of Efficiency“ from Busch, you can realize this potential.
Optimize with us!

Dr.-Ing. K. Busch GmbH
+49 (0)7622 681- 0 | info@busch.de
www.busch.de
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Condition management enables holistic maintenance
concepts for reciprocating compressors
Harry Lankenau and Ulrich Garde
Over the past 20 years, condition monitoring has become the epitome of
machine monitoring. Suppliers of such systems now promise increased
safety for machines and plants by protecting them from damage and thus
satisfy a key customer demand. After all, nobody can afford to sacrifice
safety. But pure machine monitoring often no longer suffices. Other factors
are playing an increasingly important role and must therefore be taken into
account. Instead of pure condition monitoring, condition management is
increasingly being demanded.
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Increasing competitive pressure increases the
demands on machine protection, but also on
the basic availability of critical assets. At the
same time, monitoring and maintenance personnel are often cut out of cost considerations.
However, such savings increase the risk of
unplanned machine failures, which, according
to a study by market researchers at the Aberdeen Group, generate average hourly costs of
about USD 260,000. It is therefore becoming
increasingly important for plant operators to
organise their machine performance as well as
possible.

The direction is clear: permanent machine
assessment and better planning extend maintenance intervals – the mean time between maintenance (MTBM) shorten service times and optimise the stockpiling of spare parts. Costly components do not necessarily have to be kept in
stock when they are not needed, but are procured just in time for the maintenance activity.

From monitoring to prediction

Focusing on compressors

Condition monitoring, i.e. the periodic or permanent recording of machine conditions with the
target of detecting failure at an early stage and
triggering the corresponding alarm, reveals
trends and possibly abnormal conditions or
damage. But it does not tell the plant operator
why something is happening. Root cause analysis of damage is ultimately the responsibility of
operator or often the OEM that supplied and/or
serviced the relevant machine.

Condition management covers everything from
condition monitoring to maintenance planning,
execution to supply chain management for
spare parts. Thus it influences cost categories
and processes on the operator side that go
beyond mere machine operation.

Condition management starts where condition
monitoring ends, namely with the evaluation of
process and machine data in such a way that the
machine’s status is permanently determined.
The core component is an intelligent software
solution for monitoring and analysing wear
reserves. System-related “if-then” relationships
from a variety of sensors provide indications of
potential incidents and limit possible causes.
This provides more time for intervention and
thus a higher planning quality for the measures
to be taken.

Condition management starts
where condition monitoring ends.

It therefore requires a consistent strategy that
must be anchored within the day-to-day operation, with clear structures to create significant
added value for plant operators.
The particular success factor of the strategy is
the close monitoring of compressors and their
critical components. This can only be guaranteed if expertise from various specialist fields is
interlinked, i.e. if experienced engineers from

MACHINE
PERFORMANCE

TIME SAVING
• More time to intervene
in case of potential failure
• Improved planning of actions

Incident
recognition
with OEMSupport

Incident
recognition
currently

TIME

Fig. 1: Time savings through early error detection
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The quality of the root cause analysis then
depends on the knowledge of the people
entrusted with the analysis. Unfortunately, due
to the general trend towards cutbacks in maintenance staff, experienced diagnostic engineers
are not always available. This shortcoming does
not provide a good perspective for investing millions of euros. The target must therefore be to
move from preventive maintenance (e.g. regularly once a year) to predictive maintenance
with the best possible utilisation of wear
reserves. But above all, cost-intensive reactive
maintenance or repairs should be avoided.
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Fig. 2: The condition management cycle

machine diagnostics, technicians with outstanding service know-how and specialists who
bridge the gap between classical engineering
and digitisation work together.
Eight strategic elements are crucial to ensure
success:
Asset master data
A comprehensive condition management strategy begins with the integration of machine
design data into the software. This data represents the design condition of the compressor
under certain operating conditions and serves as
a reference for future parameter developments.

Process parameters
Continuous acquisition of compressor data is
used for modelling machine performance being
based on key indicators.
Condition indicators
Parameter data contributes to the continuous
condition assessment, which can be accessed at
any time. Intelligent data analysis of the condition indicators monitors high-risk trends and
critical wear reserves during operation.
Maintenance procedures
Determining specific system-integrated maintenance procedures and guidelines based on
OEM-knowledge ensures that automatic alerts
are generated and provide support for personal
diagnosis.
Asset health analysis
Automated analyses are used to conduct periodic asset health checks, including the assessment of key wear parts and critical components.
Work identification
Periodic asset health checks of equipment enable technical staff to determine the necessary
scope of maintenance where necessary and
define p
 riorities for their implementation. The
result is a service proposal for the operator.
Maintenance planning
and execution
Planning of the service implementation begins
with the operator’s decision on the scope of
maintenance.

Performance
Improvement

Efficiency
Improvement

Quality
Improvement

Quick
Service Delivery

Supporting clients in
challenges deriving
from asset availabillity
and reliability – building
the basis for more
certainty in planning
maintenance and higher
productivity.

Turning unplanned into
planned downtime –
paving the way for
improved cost control
and higher profitability.

Analytics based on
OEM-know-how helps
improving the quality of
clients’ assets – maximizing the durability of
asset components.

Quick and straight
access to diagnosis and
service for immediate
support – benefitting
from smooth production
processes.

Fig. 3: Adding value through condition management
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Supply chain management
Ideally, supply chain management can be optimised if potential risks are identified at an earlier
stage and spare parts for affected components
are ordered just in time. Even outsourcing complete parts warehousing to a consignment stock
could be an option for operators.
The opportunities that result from consistent
implementation of the strategy are therefore
enormous (see Figure 3).

Condition management affects
operator-side cost categories over and
above pure machine operation.

Condition analysis requires accurate
technical data
Aside from sufficiently reliable input data, - precise characterisation of the compressor is of
fundamental importance for reliable automated
condition diagnosis. It must be known whether
the machine is a single or multi-stage compressor, whether it works with or without cylinder
lubrication, etc. Even a flow control can influence the behaviour of a compressor significantly. There are a number of diagnostic
approaches to health assessment. These are
outlined below:
Thermodynamic Integrity
(polytrophic exponent trending)
The compression cycle is subject to a relatively
simple thermodynamic basic law that describes
the relation of four process parameters of a
compressor stage: suction and discharge pressure as well as suction and output temperature.
The conditions are shown in Figure 4.
This relationship can be described as thermo
dynamic integrity. If all parameters can vary
depending on the type of machine and operating mode, it may be difficult to recognise an
abnormal deviation. The polytrophic exponent
can also be very helpful in detecting an anomaly. Its trend can show whether or how the
machine condition is changing, i.e. potentially
getting worse. This thus provides, a powerful
indicator for determining when maintenance is
due.

MULTISAFE®

Process Pumps for the
Chemical Industry
Safe transport of abrasive,
aggressive and toxic media
Main applications in chemical industry:
§ Acid and base transport
§ Pumping of toxic slurries
§ Spray dryer feeding

Advantages of FELUWA pumps:
§ Flow rate up to 1,000 m³/h
§ Pressure up to 500 bar
§ Material diversity for any
kind of application
§ Hermetically sealed
pump system protects
health and environment

MULTISAFE®
double hose-diaphragm pump
Flow rate: 2.1 m³/h
Pressure: 60 bar
Conveyed medium:
polyaluminium chloride
Special feature: titanium piping

FELUWA Pumpen GmbH

|

WWW.FELUWA.DE
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Fig. 4: Polytrophic exponent

Trend gradient analysis
If equipment or machine parameters change,
this can usually be recognised by analysing the
parameter trends. It is of major importance
whether it changes slowly or quickly. The
understanding of what slow or fast means can
be derived from long-term statistical data indicating how amplitudes usually look over time.
This provides an automatable tool that
e
nables unusual trend developments to be
detected.
Efficiency parameter calculation
Recorded drive power consumption (input) and
gas flow delivery (output) are thermodynamically related, with mechanical effects such as
friction and other losses. In a reciprocating compressor with varying process parameters and a
gas flow control, for example, the power-todelivery ratio is not constant, although it can be
calculated. Thus, an efficiency parameter such
as the ratio of absorbed power to delivery quantity in kWh/standard m³ can be displayed as a
trend and its quality can be monitored and
assessed.
Parameter divergence analysis
There are measured values with reciprocating
compressors that are very simply related to each
other. Two suction valves of a cylinder would
normally have approximately the same temperature. Although there are several reasons why
this may not be the case under certain circum-

stances, , parameter divergence analysis, i.e. the
trend of a temperature difference, helps evaluate the condition. Detecting potential valve
damage, which typically manifests itself as a
local temperature increase, is part of such an
assessment.
pv divergence analysis
There are clear rules regarding the cause and
effect of a pv diagram deviation. Unfortunately,
the analysis is not always very easy because
multivariate factors have an impact on a pv
diagram without any indication which parameter is the leading source of the change. pv
divergence analysis goes through all these
rules and compares deviations with other
potential irregularities to narrow down the
most likely source of error.
Analysis correlation
Correlating analysis is required to assess a
potentially abnormal parameter deviation
based on the compressor operation mode. Possible questions to answer include: Is a temperature deviation normal due to suction valve
unloading? Does a deviation of parameter A
match that of B? This type of cross-referencing
is an important addition to almost all other
analyses described above. Such analysis is an
indispensable add-on to almost all other points
and also part of the compressor characterisation as a requirement for reliable root cause
analysis.
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Machine history
The basic requirement for condition management is thorough understanding of the individual compressor, i.e. its history: What kind of
“teething troubles” did the machine have to
deal with, what “aches and pains” are known,
what issues occurred, how many times did they
occur, what was found and how did the issue
develop with time?
Data visualisation
In addition to the collection, processing and
evaluation of process data, its visualisation is
also an important factor. Algorithms and software cannot and should not replace the final

Source: NEA X GmbH

Vibration correlation analysis
This type of analysis takes into account that
machine vibration may depend on the operating
conditions (gas, pressure, temperature, speed,
SV unloading, load condition, etc.) and can vary
greatly. Therefore the analysis helps to determine adjustable rather than fixed alarm levels.

Fig. 5: Trend diagram using colour scaling as temporal indicator

authority: the human interface. Intuitive visualisation of analyses must therefore be the core
component of a holistic condition management solution.
Quasi-statistical trends which change slowly
over time are very easy to visualise. Displaying
“fast” data, such as vibrations or pv diagrams,

“Energy is a major cost
driver in running an LNG
plant. But with eﬃcient
Atlas Copco mixedrefrigerant compressors,
we’re using less energy
and saving more money.”
Zhang Jia-Hua, Operations Team Leader
Baotou Lu Ding Natural Gas Co. Ltd.
Inner Mongolia, China

Handle the Pressure

Although balancing the mechanics of your LNG plant can put a lot
of stress on your budget, Atlas Copco Gas and Process can help you
handle the pressure with highly eﬃcient, integrally geared centrifugal
compressor solutions that help keep costs under control.
Learn more about Atlas Copco Gas and Process at
www.atlascopco-gap.com
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Fig. 6: Focus components of the condition management software

which are recorded once per crankshaft revolution and each cylinder chamber, is more complex. Clarity and user acceptance depend on
both the amount of data, which should where
possible be visualised in real time, and the form
of presentation.
In this context, waterfall diagrams, i.e. threedimensional graphs, have become standard,
whereby the time axis is typically plotted in perspective as the third dimension.
An alternative yet very practical illustration is
shown in Figure 5. It represents the compression cycle of a cylinder over of one crankshaft
revolution.

Source: NEA X GmbH

Whereas the light blue line represents the current course, the dark blue lines are past curves.
The timeline in this two-dimensional chart can
therefore be taken from the colour or its brightness. The time frame for the graph can be set as
required.

Packing Temperature

no

Increase?

yes

Packing Leakage

no

Increase?

Fig. 7: Flowchart for piston rod packing control (simplified)

yes

If necessary, information collected over months
can be depicted together. Because every revolution is plotted, you can recognise not only the
envelope in which the curves appeared, but also
every outlier (not of the case in the above figure). One quick glance at the data provides a
very good overview of the state of compression
in the cylinder. The upper and lower alarm and
shutdown limits are also integrated here and
can be seen (green and red lines).

Practical implementation takes time
Due to the complexity of the analysis, practical
implementation can only be gradual. In principle, the development of the solution focuses on
the main causes of unplanned downtimes. In
addition, further components are included
which have particularly high cost implications in
the event of machine failure. By focusing on the
elements shown in Figure 6, 80% of all the
sources of damage are made controllable.
For each of these components, a check pattern
in the form of a flow chart is defined in cooperation with OEM engineers, which then gets coded
into software. Figure 7 below illustrates (simplified) the piston rod packing control.
Based on historical data, statistical values can
be determined for the monitored parameters,
which are taken as benchmarks for automatic
system notifications. These inform the maintenance staff about anomalies and potential
sources of error during operation. Following the
system notifications, personal verification is
conducted, where necessary with the aid of further analytical systems and personal inspection
of the machine on site.
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Fig. 8: Overall condition management process

If an error is detected, the customer is notified
and given recommendations on the maintenance to be scheduled, a review of available
spare parts and suggested timing of the service.
The customer then initiates the recommended
maintenance measures. The execution thereof
is documented accordingly and added to the
machine history.
The overall process of practical implementation
is summarised in Figure 8.
Furthermore, the system generates standardised reports that provide information of the
“health status” of the relevant machine during
the reporting period. The reports provide information about occurred system notifications and
expected wear behaviour.

Close cooperation is required during
implementation
System development and implementation
with end users is by no means trivial. Due to
the very different characteristics of reciprocating compressors and the interdependencies of
possible causes of failure, establishing the
review patterns and their automation in a software system alone represents a significant
challenge. It is therefore extremely important
to develop the supporting software and the
necessary operational processes in close cooperation with development partners from the
industry.

The decisive aspect for successful implementation of condition management based on permanently revolving condition assessment of
machines is a change in the understanding of
maintenance using retrograde analysis of monitoring data, towards maintenance as a full-service solution. This solution is characterised by
the combination of diagnostic and service expertise with software competence, thus extending
existing maintenance concepts.
Existing monitoring systems are therefore not
subject for replacement. Rather, they are
included in permanent machine evaluation,
which works as an overarching management
solution. The evolution from monitoring to management creates real, practical value for plant
operators, which is reflected in optimised assets
and reduced downtime.

Authors:
Dipl.-Ing. Harry Lankenau
Head of Technical Consulting
NEAC Compressor Service GmbH & Co. KG,
Übach-Palenberg
Dipl.-Kfm. Ulrich Garde
Project Manager Condition Management
NEA X GmbH, Übach-Palenberg
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PET bottles are blow-moulded using compressed air around the globe. However, compressed air
is also indispensable in many other branches of the food industry.

Source: Salov Evgeniy / Shutterstock.com

The right design results in energy-efficient air motors
Dagmar Dübbelde
Air motors are powerful, robust, extremely durable and highly versatile. For
decades, compressed air has been the driving force of choice for a whole
range of industrial applications. Nevertheless, with the increasing focus on
energy efficiency, air motors have attracted some criticism, primarily due
to the poor relation between input and use of energy. However, this is not
a fundamental problem. Air motors actually offer many advantages if they
are set up properly in the design phase.
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In comparison to electric motors, air motors
excel due to their high power density, abrupt
power release (hammer), rapidity (cylinder),
overload capacity and responsive start under
load, unlimited start-up and shut-down capabilities, as well as a high degree of resistance to
humidity and dirt. An additional benefit is the
unrestricted use of air drives in potentially
explosive environments. Under conditions in
which just a single spark can pose a great risk,
electric motors have limited application,
whereas air motors can be used without reservations. This is because the design and mechanics of air motors eliminate the likelihood of overheating.
Given the growing importance of climate and
resource protection, some experts are criticising the energy efficiency and therefore also the
economic efficiency of air technology. The allegation is that air motors do not always optimally utilise compressed air expansion and consequently more compressed air is used than is
strictly necessary. These allegations can, however, be dispelled if the air motor has been
designed correctly. Above all, it must be the
right size. If the motor is too large, the acquisition cost as well as air consumption will be
higher than necessary. If the motor is too small,
it may not be able to cope with the assigned
task and may have to be replaced with a larger
motor.
Furthermore, the motor must fit perfectly into
the system as a whole. This is another task for
the design team. The designer lays the foundation for the future efficiency and profitability of
the air drive.
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sider that motors which have been designed
exclusively for use in one direction are more efficient than reversible motors. When determining
the rotational direction, pneumatic specialists
consider the air inlet facing the motor shaft.
Whereas the reverse is usually true for electric
motors: Here, the rotational direction is specified in relation to the motor spindle.

Air motors cannot overheat.
Determining the optimal working range
Air motors operate in an exceptionally wide
working range which can be decisively influenced by the air quantity and pressure. First, the
designer determines the operating point of the
motor. Here, it is determined which nominal
torque and speed (i.e. required working speed
under load) must be reached. When operating
close to the nominal speed (50% of the idle
speed), the air motor sustains the lowest wear,
uses the least amount of air and thereby attains
the highest efficiency. In the range between 40%
and 50% of the idle speed, the air motor is particularly energy efficient. The characteristic
curve of an air motor shows that the maximum
torque (about twice the stated nominal torque
Mmax ≈ 2 x Mn) is achieved shortly before standstill (n0).The air motor achieves maximum
power (Pmax) at the nominal speed (nn).

Source: DEPRAG SCHULZ

Making the right specifications
Specifically, the designer must first determine
the three vital parameters for the air motor: the
rotational direction, the optimal working range
and the required motor power.
Defining the rotational direction
With regard to rotational direction, a decision is
taken about the specific type of air drive used.
Vane motors and tooth-gear motors can rotate
in both directions. However, turbines can only
be deployed for use in one direction, either right
rotation or left rotation. It is essential to con-

Figure 1: Vane change directly on the machine
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Efficiency is increased by adapting
to operating conditions
A theoretically well-designed air motor may not
always fit perfectly into the subsequent equipment. Sometimes the on-site conditions deviate
from the manufacturer’s basic data, e.g. in terms
of the required cross-section openings, maximum hose length, operating pressure or lubrication. Under these circumstances, the designer
needs to correct the previously calculated motor
power so that the drive will still run optimally
and efficiently.
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Figure 2: Theoretical power curve of an air motor
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Calculating motor power
Once the working speed and working torque
have been determined, the optimal drive for the
application is decided. The required theoretical
power in kW is calculated using the formula
“working torque multiplied by working speed
divided by 9550.” This must then be adapted to
the framework conditions of the application,
such as smaller cross-section openings, available
operating pressure or oil-free operation.
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Figure 3: Torque/speed progression with regulation of air flow

Air motors are at their most
effective when operating close
to their nominal speed.

The supply air volume, which is specified by the
air consumption in the manufacturer’s data,
must first be checked. Any reduction in the size
of a cross-section opening has an impact on the
air volume, whether it is the hose itself or connectors, filter, oiler or even exhaust hose and
shock absorber. The length of the air supply
hose also influences the calculation of power.
Every additional metre between the compressor
and the air motor adds to the loss of pressure
and the subsequent reduction in motor power.
On a standard motor, appropriate throttling of
the air supply can be used to adjust the speed for
individual requirements. Regulating the air supply is a simple and flexible way to reduce the
speed. There are two options, depending on the
application: throttling the air supply or the
exhaust air. Throttling the air supply reduces the
speed of the motor and thereby the torque. This
means that the motor power decreases.
The speed of the motor is also reduced by throttling the exhaust air. The power or torque of the
air motor is not noticeably reduced. Throttling is
achieved using a valve which holds back exhaust
air, creating an accumulation or counter-pressure, which reduces the speed. However, air
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The Power
You Need

motors are invariably at their most effective
when working close to their nominal speed.
That’s when they consume the least electrical
energy and save the most on operating costs.
The speed can be reduced using operating pressure as well as the regulation of the air volume.
Depending on the manufacturer, power ratings
are subject to differing operating pressures. A
discrepancy in operating pressure has consequences for efficient operation and must therefore be taken into consideration during the
design phase. Reducing the operating pressure
may be prudent if an air motor is too powerful.
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If an air drive is based on an operating pressure
of 6 bar, for example, and only a 5-bar flow rate is
available directly in situ, the motor has instantly
lost 23% of its power. If only 4 bar is available,
power is reduced by 45%. Many manufacturers
allow for a spectrum of operating pressures,
which simplifies the regulation of speed and
torque.
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Take advantage of our qualified and customized
consultation when planning your optimum vacuum solution!
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Vacuum pumps are essential for modern industrial
production processes. Dry-compressing vacuum pumps
are especially important today, offering improvements in
energy savings and reduced maintenance.
Leybold dry pumps excel with highest robustness,
extreme compactness, full process control, lowest power
consumption and quiet operation. The wide product range
of oil-free pumps provides the matching vacuum solution
for almost any application.
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Leybold dry pump technology provides most
efficient vacuum solutions for industrial processes.
Oil free and robust.



Pioneering products.
Passionately applied.



Figure 4: The influence of operating pressure on power,
speed and torque
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Figure 5: Correction table for operating pressure

Individual application requirements
determine the design of the motor as well
as the external material.

Source: DEPRAG SCHULZ

Another influencing factor is oil-free operation.
Turbines and tooth-gear motors usually operate
oil-free. In contrast, vane motors achieve optimal performance with 1-2 drops of oil per cubic
metre of air consumed. If you require oil-free
operation of a vane motor, it is accompanied by
a 10-20% loss in power.
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Figure 6: The influence of lubrication on the efficiency of an air motor

Integration of an air motor into a
complete system
Today, air motors are available for use in a wide
range of application areas in machine, system
and tool engineering. PET bottles, for example,
are inflated using compressed air, while sewage plants use compressed air in water treatment. Vane motors can be found in the food
industry, where they are used in the production
of kebab skewers, to mix fruit juices or to convey flour. Sealed vane motors can even be used
underwater.
The individual requirements of each application
determine the design of the motor and the
external material, whether it be stainless steel,
cast iron, ceramic, aluminium or another substance. Some examples: in an application with
dry surrounding air and normal stationary production, an air motor with a cast iron, steel or
aluminium housing is recommended. For applications in the paper industry for the preparation of crude fibres or in the food or chemical
industries, an acid-resistant stainless steel
external shell is recommended. In medical technology applications, such as magnetic resonance imaging, an air motor made from glass
ceramic or plastic is recommended.
Once the motor and its outer shell have been
defined, it must be integrated into the final
design. Additional components can now be
added to the motor. If there are particular safety
requirements, a holding brake may be added.
Brake motors are also available for this purpose.
There are also motors with the required ATEX
certification for use in potentially explosive environments, enabling explosion-protected electric
and mechanical devices, components and safety
systems to be brought into circulation.
Gears for speed adjustment are frequently
required for the integration of high-speed air
motors into machines. There are also motors
available with planetary, worm or spur gears
already built in. Worm gears are recommended
when a system requires gears with a self-locking effect. Planetary gears are compact and
therefore enable flexible installation.
The integration of an air motor into a machine
or system is concluded with a technical inspection of the maximum permissible axial or radial
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load on the drive spindle of the air motor. It
may be necessary to furnish the design with
additional mountings or adapt the final motor
design.

High durability and performance
If the aforementioned alterations have been factored into the design of the air motor, the many
advantages of this drive will run smoothly and
reliably over a very long period of time. Nevertheless, robustness and high performance are
only ensured by correct maintenance and observance of the prescribed maintenance intervals.
The frequency with which a pneumatic motor
must be maintained depends on many factors.
The application environment and on-site conditions play a decisive role, as do the gear size and
torque range. How often a motor is switched on
and how long it runs also affect the need for
maintenance. Further framework conditions:

•
•
•
•
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Compliance with the recommended air
quality
Sufficient cross-section openings for the
supply hose and connection fittings
Insufficient length of air supply hose
Operation of the motor within an optimal
working range

Acquisition and
maintenance costs
Naturally, the purchase price is the main criteria
when considering the acquisition of a new drive
system. Nevertheless, from an economic viewpoint, it is also prudent to consider the subsequent costs. The “total cost of ownership” figure is growing in significance. The energy and
additional running costs, as well as expenses
for maintenance and service are increasingly
taken into consideration when purchasing an
air motor.

The right coupling. Avoid failures of gaskets and bearings.
Reduce downtimes.
#unfailing #maintenancefree #servicefriendly

ktr.com
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Figure 7: Installation of an air motor

The total running cost depends on the air consumption, i.e. energy costs. Selection of the
right motor lays the foundation for low running
costs. The closer the air motor can be operated
to the nominal speed (50% of the idle speed),
where maximum efficiency is achieved, the
more effectively the air is used and the lower
the motor-specific energy costs.

The closer an air motor is run
to nominal speed, the more
efficient the use of c ompressed
air and the lower the
motor-specific energy costs.

Air and electric motors are only partially
comparable
For many critics, the air motor is a long way
behind its electric counterpart with regard to
efficiency. It is claimed that energy consumption by the electric compressor is higher than if
electricity is used to power an electric tool
directly. In reality, air motors and electric
motors cannot be compared one-to-one.
Rather, it depends on the application and especially the optimum design.

One example to clarify this further: a motor in a
packaging machine needs to reach a speed of
450 rpm. Torque of 25 Nm is applied over an
extended period at reduced speed to fasten the
packing tape. Electric motors cannot withstand
this type of overload. It would cause impermissible overheating. Therefore any electric motor
designed for the load torque of this packaging
machine would require 1170 W power (25 Nm
multiplied by 450 rpm divided by 9550).
By contrast, when using an air motor, the
speed and torque of the packaging machine
can be realised with a much smaller motor due
to the more favourable torque progression of
air motors. In this case, you could select an air
motor with a nominal torque of 15 Nm and a
nominal speed of 275 rpm. The working torque
is below the nominal torque, so under low
load, the motor runs close to the idle speed
with 450 rpm. The power required for the air
motor is only 430 W. As the air motor for this
packaging machine only needs a third of the
power as that for the electric motor, the energy
balance of the air motor is seen in a completely
different light: The air motor has no reason to
shy away from comparisons with the electric
motor with regard to resources or climate protection.

Efficiency boost from a turbine drive
A study by the European Union suggests that of
all the electrical energy employed in industry
for generating compressed air, 18% is used as a
working fluid. One third of this electricity could
be saved through the application of suitable
technology and efficiently designed systems.
Innovative developments in air technology also
promise a reduction in energy costs. One example is the pneumatic turbine drive. A turbine
utilises the working fluid far more efficiently
than a vane motor. The air consumption by the
machine is decreased by a third. Furthermore,
the turbine drive has the advantage of an unparalleled power-weight ratio (kilogram/kilowatt): it is only half the size of a vane motor.
By replacing a vane motor the size of your fist
with a turbine of the same size, you can double
your motor power at a single stroke. In addition, the turbine does not require lubricant or
replacement parts. This also adds to the economic efficiency of the turbine.
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The right air technology for every application
•

The vane motor is suitable for regular duty cycles. It can be run in both rotational directions. Application in
the lowest speed ranges (1 rpm) is also an option. Lubrication is usually applied. Unlubricated operation is
only possible in the lowest power range and a reduction in power can be expected.

•

The tooth-gear motor is suitable for continuous operation and can be utilised in both rotational directions.
It operates at high speeds and generally oil-free.

•

The turbine works at high speeds and is also suitable for continuous operation. It can only be used in one
rotational direction. Reversal is only an option with the introduction of elaborate gear solutions. Turbines
generally run oil-free.
Source: DEPRAG SCHULZ

There is an even larger development potential
for the future. Air systems are increasingly used
for the decentralised storage of excess renewable energy. A turbine generator can be used
for short-term storage of wind and solar energy
(compressed air energy storage), even for small
kW ranges, creating a new application area for
air technology. Furthermore, the development
of fast-running turbines and suitable generators enables profitable power generation from
small amounts of process gas. The efficiency
potentials of compressed air are still a long way
from being exhausted.

Author:
Dagmar Dübbelde
Product Manager
DEPRAG SCHULZ GMBH & CO.,
Amberg

HERE‘S YOUR NEW ONE!
Replace your old pump with the new ECOFLEX-NB screw
pump! Thanks to its 1:1 interchangeability (regardless which
pump manufacturer) you can act flexibly and reduce costs.

IDEAL FOR:
 Feeder/booster units

NEW!

 Separators
 Lubricating oil applications
 Compressors
 Gearboxes

pumps@leistritz.com | pumps.leistritz.com

Heavy-load lifting devices can lift metal plates that weigh more than 50 tonnes and are larger than 70m².

Source: Aero-Lift / Shutterstock.com

The versatility of vacuum technology offers
a wide array of possible applications
Pia Mörike
Today, it is no longer possible to imagine aircraft construction, shipbuilding
or the construction of wind power plants or tunnels without the use of
vacuum lifting devices. Using these devices, huge sections of sheet metal
and other heavy plates can be safely moved to their installation sites.
However, vacuum technology can also be used to move tiny components,
for example in the electrical or automotive industry, from one place to
another quickly and precisely. Vacuum technology is becoming increasingly
Industry 4.0-compliant and assists in monitoring itself. It is especially
important to choose the right method for each application.
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A vacuum is a completely empty space from
which the air has been extracted. This leads to
a negative pressure compared to the atmospheric pressure of the surrounding air. Where
there is negative pressure, atmospheric pressure is a potential source of energy. In a conventional vacuum cleaner, the air is forced out
so that the pressure is lower than atmospheric
pressure. A vacuum cleaner therefore does not
operate by suction. Instead, it is the surrounding higher atmospheric pressure that pushes
air and dust into the vacuum cleaner. This is
the same principle as in vacuum cups and vacuum suction plates. They do not attach to the
workpiece by suction. Instead, it is the ambient
pressure that presses the vacuum cup up
against the workpiece as soon as air is
extracted from the space between the cup and
the workpiece.

The vacuum generator is at
the heart

pressure. In conventional vacuum applications,
the membrane is deflected mechanically using
an electric motor.
With rotary vane vacuum pumps, it is even possible to achieve a vacuum level in excess of 85%.
These dry-running pumps use self-lubricating
graphite vanes. Rotary vane vacuum pumps are
very robust. They are used in particular for
dense goods in transit, such as metal or plastic
plates, for example. The operating principle is
relatively simple: Vanes are inserted loosely into
the ports of the rotor, which is mounted eccentrically in a cylinder. Centrifugal force presses
them against the cylinder wall and divides the
compression space into several chambers. Air
flows into the chambers from the inlet duct.
The chamber volume reduces in the direction of
the air outlet duct, and the enclosed air is compressed and pushed out. These pumps are only
suitable for gaseous media. This pump type is
not suitable for the suction of liquids. However,
in the event that moisture is also sucked in in
certain applications, a separator must be
installed in the suction line. It is also necessary
to run the pump until it is completely dry.
Integrated frequency converters increase the
performance of the rotary vane vacuum pumps
considerably. This optimises their energy needs
and guarantees a constant vacuum, even in the
event of considerable fluctuations in consumption. The smooth start-up of the vacuum pumps
extends their service life. There are no more
unnecessary sucking noises for suction air that
is not required. No more dirt can enter the vacuum pump from the surroundings.

Source: AERO-LIFT Vakuumtechnik GmbH

From a technical point of view, there are many
options for generating a vacuum. Membrane
pumps, used mainly as smaller models in vacuum technology, can be used to achieve a vacuum level of more than 80% at quite low volume flows. However, depending on the design,
it is also possible to achieve much greater vacuums. The design of membrane pumps makes
them particularly resistant to continuous stress
and impurities from the drawn-in air since this
is separated from the drive by a separating
membrane. The membrane is pulled outwards
and expands a cavity, resulting in a negative
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Fig. 1: Rotary vane vacuum pumps are the ideal choice for many applications.
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INNOVATIONS & TRENDS

Robust and durable thanks to oil
Oil circulation lubrication vacuum pumps are
similar in design to dry-running rotary vane
pumps. With this type of pump, it is possible to
achieve a 99.9% vacuum. The simple design,
with only one shaft and a direct drive, is the reason for the robustness, durability and low maintenance costs. The oil circulation lubrication
with integrated oil cooler and hood also minimise noise emissions. The vanes are sealed by
means of the dosed and entrained oil. The nonreturn valve and an efficient oil separation
mechanism are integrated into the pump. The
return oil intake is regulated by a float valve.
Optional water cooling considerably extends
the service life of the pump, even in difficult
ambient conditions.

Vacuum blowers are used to extract
very large quantities of air.

High volume flow with vacuum blowers
Vacuum blowers, also known as side channel
blowers, deliver high volume flows. They are
used to extract very large quantities of air. They
are particularly suited to transporting materials
that are gas-permeable, such as cardboard
boxes, paper bags or chipboard. An impeller fitted with blades accelerates the air, thereby compressing it. At the outlet, the compressed air is
generally discharged via a silencer. This creates a
negative pressure at the inlet to the blower. Due
to the large volume of the air duct, a lot of air can
flow in. Blowers generate a high volume flow
and have a higher suction capacity than pumps.
However, they achieve a slightly lower negative
pressure than pumps. In order to increase the
negative pressure, it is recommended to use
two-stage or superposed blowers.

More flexibility without electricity
In contrast to vacuum generation using pumps
or blowers, ejectors do not need a power supply. They are operated entirely using com-

Source: AERO-LIFT Vakuumtechnik GmbH

Liquid-ring pumps produce a more than 95%
vacuum. They are resistant to dust, dirt, moisture and thermal stress. Liquid-ring pumps also
enable the suction of explosive gaseous mixtures. It is irrelevant if the intake air is very
moist. Here too, the principle is very simple: the
impeller rotates without making contact with
the casing or the guide plates that delimit the
front faces of the impeller. The seal is provided
by an operating liquid that rotates together
with the impeller in the casing. This liquid com-

pletely fills the impeller cell at the upper vertex
and then moves away from the hub with the
rotation of the impeller. The gas is drawn in
through the suction port of the guide plate. On
the discharge side, the liquid ring once again
moves closer to the impeller hub and compresses the gas like a piston. The gas is discharged via the flexible discharge port of the
guide plate.

Fig. 2: High flexibility through independence from electricity
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pressed air. Ejectors use the so-called Venturi
principle to generate a vacuum of up to 90% at
relatively low volume flows. This operating
principle is low-maintenance and cost-effective: The compressed air flows through a nozzle into the ejector. Due to the narrowing of
the cross-section in the nozzle, the air flow
velocity increases. After the nozzle, the air
reaches a chamber. This creates negative pressure and air is drawn in through the suction
opening. The compressed air and the intake air
are expelled as exhaust air. Multi-chamber
ejectors consist of several individual ejectors
arranged one behind the other. In this case, the
exhaust air is guided to the compressed air
inlet of the next ejector. The volume flow can
thus be increased.
Nowadays, vacuum lifting technology mainly
uses rotary vane pumps or oil circulation lubrication vacuum pumps, especially in the case of
manual handling. Membrane pumps are also
increasingly being used for devices with compact dimensions. On the other hand, blowing
technology is the best method for porous workpieces. Ejectors are also used if, for example,
an existing compressed-air circuit can be used.
This is frequently the case in automated processes and in robotics. In industry, the best
vacuum technology is best chosen on a caseby-case basis since there are no clear guidelines.
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Precise configuration of vacuum lifting
devices
As soon as you have selected the vacuum generator that is best suited to an application, it is
built into a vacuum lifting device. Such a device
can be integrated into automated plants. However, it can also be used as a single device in a
production hall. In this case, it is generally
arranged on suitable crane or rail systems. An
appropriate pump is chosen based on the workpiece to be lifted. The number and size of the
suction plates also depend on the workpiece in
question. The same applies to the vacuum accumulator, which is usually accommodated in a
steel beam. In other words, all the individual
components are perfectly aligned with each
another.
An example from sheet metal processing: A corporate group that specialises in the development and production of insulating elements for
refrigeration, air conditioning, cleanroom and
fire protection technology uses vacuum lifting
systems at its fully automated sheet metal processing centres. There, they manufacture thin
sheet structures in the premium sector; from
individual pieces up to mass production. The
group is banking on Industry 4.0 and has therefore linked its production with the most up-todate information and communication technology. This has made its production process very

Advertisement
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Source: AERO-LIFT Vakuumtechnik GmbH
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Fig. 3: Lightening the load for workers

flexible. The vacuum technology systems for
this customer consist of a steel construction for
the system made from aluminium smooth-running rails in which all the conductor rails are
internal. There are no interfering contours, so
carts cannot tilt. The plant can also be expanded
by adding further workstations.

Many companies bank on
vacuum technology to protect
their employees’ health.

The vacuum lifting devices have an extendable
operating handle which enables the operator to
move all loads into the desired position in the
ergonomically recommended posture. The operator can use the operating handle to manually
guide the device in the desired direction. The
suction plates are dual spring-loaded, flexibly
suspended and can be moved smoothly via
clamping pieces on the cross beams. Every vacuum device meets the highest safety standards.
The vacuum lifting devices ordered by this customer are arranged on crane and rail systems by
means of lifting hooks. These devices can precisely place the transported goods in a 90° position for further processing. Small, medium and

large-format sheet metal and sandwich elements can be lifted, transported and put down.
Special solutions using mobile storage racks
have been constructed for some of the devices.
These assembly positioning aids ensure that the
operating procedures offer operators the highest standards in terms of ergonomics, health
protection and safety.

Lightening the load for workers
Nowadays, vacuum lifters have taken over many
of the tasks that previously had to be carried out
by people. Thanks to them, working conditions
have improved considerably in many places.
Workers no longer need to carry such heavy
loads, which in turn leads to fewer health complaints. These tasks are no longer just for strong
men, but can now also be performed by older
employees or women.
An example from machine construction: A
machine and device manufacturer at a laser cutting plant previously required four employees to
handle heavy metal sheets. A vacuum lifting
device has recently taken over the task of lifting
the metal sheets, which are up to 3x1.5 metres
in size and weigh up to 700 kilos, in order to feed
the plant. For this purpose, an smooth-running
aluminium rail system with crane tracks of 10x9
metres was additionally constructed for the pro-

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019

COMPRESSORS, COMPRESSED AIR & VACUUM TECHNOLOGY

duction hall. The heavy metal sheets are handled at the speed specified by each order and
with consideration for the sensitive surfaces.
Because the metal sheets are now handled by
only one person, the three other employees are
now available for other tasks. At the same time,
the company achieved its aim of protecting its
employees’ health.
An example from vehicle construction: A vehicle manufacturer used eight strong employees
to transport side sections and roof elements for
trucks. In spite of the heavy weight, they had to
be very careful not to damage the valuable
parts. To optimise the process, it was decided
to cease carrying out the task manually and in
its place use a vacuum lifting device with the
aid of a crane system that was already present.
Owing to the low ceiling height in the production plant, this device had to be flat. For this
purpose, a vacuum system with a five metre
long main beam and a height of 50cm was
developed. Eight articulated suction plates lift
the vehicle parts and pivot them through 90°.
In this case, the pivoting process can be locked
in any position. The cross beam is flexibly
adjustable. Parts of different materials, qualities and sizes can be moved securely and
swiftly. Instead of the eight people that were
previously required, only one is now needed to
operate the vacuum lifting device. Working
conditions have been improved and process
safety has increased.
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all device’s functions, such as suction or release
as well as control of the suction circuits, should
the radio remote control fail.

Uncomplicated solutions using tube lifters
Tube lifters essentially function in the same way
as all other vacuum lifting devices, namely by
the process steps of suction, lifting, lowering
and release. However, unlike other lifting
devices, they operate with side channel blowers.
They generate a vacuum very quickly by means
of a powerful blower. They are thus suitable for
high cycle rates, although they cannot lift particularly heavy workpieces. They are frequently
used in the logistics sector to lift boxes, barrels,
crates, cabins and cases. It is possible to use
tube lifters to order-pick pallets or pack and
unpack goods without physical exertion.

brainpower your pumps!

Vacuum also helps lift very heavy loads
In some industrial applications, it is necessary to
move exceedingly heavy parts. Steel plates 20m
long, 3m wide and 7cm high are installed in
wind power plants, for example. Plate like these
weigh 50t. However, transporting them is not a
problem for a vacuum lifting device since the
operating principle is always the same, regardless of the weight. However, the size of the vacuum lifter will differ. Its dead weight when handling particularly heavy loads is as high as 5t. For
safety reasons, these heavy-load devices are
always equipped with dual suction power and
are safe even in the event of a power failure.
Such a device can be used to control six suction
circuits, which can be turned on or off depending on the size of the plate to be lifted. An emergency control panel guarantees the operation of

CONTROL, OPTIMIZE, DIGITALIZE.
Additional information can be found under:
bplogic.brinkmannpumps.de
BRINKMANN PUMPEN | K.H. Brinkmann GmbH & Co. KG
Friedrichstraße 2 | 58791 Werdohl, Germany
T +49 2392 5006-0 | sales@brinkmannpumps.de | www.brinkmannpumps.de
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Fig. 4: Tube lifters can also lift heavy sacks.

It can also be easily integrated into automated
systems. In the logistics centre of a large retail
chain, for example, convenience foods in jars are
order-picked by robots in a fully automated
manner and placed onto pallets. The foam pad
system in use there enables completely different goods to be lifted without reprogramming
or changing the tools. All the functions are regulated via the digital controller.

First select the suction cup
The correct configuration of a vacuum lifting
device guarantees the best possible efficiency of
a plant. The suction cups play a central role in
this. The answer to the question of what material the suction cup should be made from
depends on many factors. Is the surface of the
goods smooth, rough, airtight or porous? Does
the material have grooves or holes, is it hot or
cold? Does the suction plate need to be resistant
to chemicals or gases, oils, petrol, acids or bases?
What weights need to be lifted? Will the lifted

Source: AERO-LIFT Vakuumtechnik GmbH

All vacuum lifting devices are equipped with
suction pads. The number of these varies
depending on the dimensions and weight of
what they are lifting. However, conventional
suction pads do not work with porous materials.
They cannot generate a vacuum because as air
keeps flowing back in. Nevertheless, porous or
uneven materials also need to be lifted. For
example, it might be necessary to lift a pallet
containing jars or a punched metal sheet and
place it somewhere else. For such applications,
there is a patented system which replaces the
conventional rubber suction plate with foam
rubber. This foam surface is made up of a very

large number of mini-valves that are arranged
side by side. Each valve recognises whether air is
being fed in. If this is the case, it closes. By contrast, valves at locations without air intake generate the vacuum. The large number of valves
ensures that there are always enough valves to
generate a vacuum and therefore lift the relevant object.

Fig. 5: Even jars can be lifted using a large number of mini-valves in suction pads.
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Author:
Pia Mörike
Marketing Manager
AERO-LIFT Vakuumtechnik GmbH,
Geislingen-Binsdorf

Source: AERO-LIFT Vakuumtechnik GmbH

goods bend when handled? How high is the
ambient air pressure? How quickly are the parts
moved? The decision can only be made once
these factors have been clarified. An example
from vacuum technology: Up until now, the
operator of a laser cutting machine has only
worked with smooth metal sheets. However,
grooved chequer plates will now also be processed on the cutting table. The aim is therefore
‘minimal change for maximum benefit’. Specially designed suction pads now have been
‘draped’ over the existing suction pads. A clamping system enables ten special suction pads to
be adapted for chequer plates within 15 minutes. Thanks to this solution, the customer can
easily adapt and optimise its plant.

Fig. 6: The vacuum gripper in detail
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PRODUCTS & APPLICATIONS

Read more in our online magazine
at www.vdma-verlag.com/puco

Together with the magazine you hold in your hands,
if you go to www.vdma-verlag.com/puco,
you will find our online magazine with additional features.
The heading “Products & Applications” provides a user-
oriented look at the latest technical developments, trends
and products in the respective branches – as a brief
summary in the printed version and in greater detail in
the e-magazine with in-depth information about the
respective topics. The flags indicate the languages in
which the articles are available.

ALMiG LENTO:
100 % oil-free, water-injected
screw-compressors
In the food industry, every company has to
ensure that the goods it produces aren’t contaminated by compressed air containing oil.
Staatlich Bad Meinberger therefore uses three
identical 100% oil-free, water-injected ALMiG
screw compressors with water cooling for the
production of its mineral drinks.

KTR Systems: Perfect power
transmission for all media
Our certified coupling range comprises a large
number of high-quality and high-performance
shaft couplings for every kind of compressors
and vacuum pumps. We are pleased to support
you with the selection of the optimum coupling
and offer you individual advice. In this context
our industry experts provide for tailor-made
development work.

Read more at www.vdma-verlag.com/puco
Read more at www.vdma-verlag.com/puco
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Read more in our online magazine
at www.vdma-verlag.com/puco

ProMinent:
Digital Fluid Management

Outstanding filtration by
MANN+HUMMEL

ProMinent is emphasising its expertise in
forward-looking metering technology: As smart
products their new motor-driven and solenoid
diaphragm metering pumps as well as peristaltic pumps are linked via a DULCOnneX gateway
to the web-based fluid management platform
as part of the new DULCOnneX solution for the
digital fluid management.

Energy efficiency plays a decisive role for
spin-on separators. With the StarBox²,
MANN+HUMMEL has brought an innovative
solution on the market: Compared to a conventional separator, it achieves energy savings of
up to 600 kWh over its operating life and thus
makes a significant contribution to reducing
the production costs of compressed air.

Read more at www.vdma-verlag.com/puco

Read more at www.vdma-verlag.com/puco

Flowserve SIHI: IPS Detect –
efficient condition monitoring!

URACA:
Plunger pumps contributes to an
environmental aware use of water
and energy

Considering the life cycle cost of pumps, it
becomes obvious, that cost for maintenance
and repair – beside energy cost – are offering
the biggest potential for savings. Hence it
should be aimed to reduce the repair and
maintenance cost and in addition to avoid cost
for production downtime by utilization of
efficient and intelligent condition monitoring
systems.
Read more at www.vdma-verlag.com/puco

URACA plunger pumps are setting standards:
Especially in respect of energy demand the
machines score with their high energy efficiency. For example the supply of higher altitudes
with drinking water. Further areas of application
as industrial, process or high-pressure cleaning
pump for a wide range of pumped media.
Read more at www.vdma-verlag.com/puco
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Aerzener Maschinenfabrik GmbH
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AKG Thermotechnik International GmbH & Co. KG
www.akg-gruppe.de
ALMiG Kompressoren GmbH
www.almig.de

l

l l l l

l l l

l

l l l l l

l l l

l

l l l

l

l l l

l

Atlas Copco Kompressoren und Drucklufttechnik GmbH
www.atlascopco.de

l l l l l l

Gebr. Becker GmbH
www.becker-international.com

l l l l l l

l l l l l l

l l l

l

l l l l l l

l l l l l l

l
l l l l l l
l

l l l l

BlitzRotary GmbH
www.blitzrotary.com
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BORSIG ZM Compression GmbH
www.borsig.de/zm
Dr.-Ing. K. Busch GmbH
www.busch.de
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Deprag Schulz GmbH & Co.
www.deprag.com
Donaldson Filtration Deutschland GmbH
www.donaldson.com
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FIPA GmbH
www.fipa.com
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Mechanical engineering
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CVS engineering GmbH
www.cvs-eng.de

Garages

l

l

l l

Pneumatic

l

l l l l l l

Cejn-Product GmbH
www.cejn.de

Handicrafts

l l l l l

Atlas Copco Energas GmbH, Gas and Process Division
www.atlascopco-gap.com

BOGE KOMPRESSOREN Otto Boge GmbH & Co. KG
www.boge.de

l

l

Apex Tool Group GmbH & Co. OHG
www.apexpowertools.eu

BEKO TECHNOLOGIES GmbH
www.beko-technologies.de

l l

l l
l

J. A. Becker & Söhne GmbH & Co. KG
www.jab-becker.de

Workshops

Gas stations (natural gas, LPG)

l

Handicrafts/Workshops

Biogas

Refineries

Petrochemical industry

Oil fields

Natural gas industry

Cleaning (Purging)

ABN Apparatebau Nittenau GmbH
www.abn-drucklufttechnik.de

Oil/Gas

Laboratory

Packaging (except Food)

Breweries

Hygiene

Applications
Process &
Compressed Air
Technology

Food industry

COMPANIES & RANGE OF APPLICATIONS

Medical technology
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FRIATEC Aktiengesellschaft – Division Rheinhütte Pumpen
www.rheinhuette.de
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FST GmbH Filtrations-Separations-Technik
www.fstweb.de
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Gardner Denver
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Gardner Denver Deutschland GmbH, CompAir
www.compair.com
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Gardner Denver Deutschland GmbH, Elmo Rietschle
www.gd-elmorietschle.com
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l
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l
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l

l

l

l

l

l

l

l

l

l

l

l

Sand blasting plants

l
l

l
l

l

l

l

l

l

l

l
l
l

l
l

l
l

Road vehicle
Navigation

l
l
l
l

l
l
l

l
l
l

l
l
l

l
l

l
l
l

l

l
l
l

l
l
l

l

l

l

l

l

l

l

l

l

Drives

l

Heat recovery

Drying

Other fields of applications

Starting of engines and power units

Railway vehicle

Vehicles and Navigation

Paint plants

l

Paint plants/Sand blasting plants

Oil field blowers

Coke oven blowers

Blast furnace blowers

Wind channels

Foundries

Foundries/Wind channels

Aerating

l

Sewage plants

l
Sewage plants

Pneumatic dispatch blowers

Bulk handling

Silos

Filling systems

Storage and transport

Textile industry

Woodworking and processing

Construction

Construction/Woodworking/Textile

Fertilizer production

Chemical industry

Chemical industry

Instrument air

Control air

Switchgear
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Gardner Denver Deutschland GmbH, Robuschi
www.robuschi.com
Gardner Denver Deutschland GmbH, Nash
www.gdnash.com

Mechanical engineering

Garages

Pneumatic

Handicrafts

Workshops

Gas stations (natural gas, LPG)

l l l l l l

Handicrafts/Workshops

Biogas

Refineries

Petrochemical industry

Oil fields

Natural gas industry

Cleaning (Purging)

l l l l l l

Oil/Gas

Laboratory

Packaging (except Food)

Breweries

Hygiene

Applications
Process &
Compressed Air
Technology

Food industry

COMPANIES & RANGE OF APPLICATIONS

Medical technology
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l l l

l

l l l l l

GEA Group Aktiengesellschaft
www.gea.com

l

HAUG Kompressoren AG
www.haug.ch

l l l

Andreas Hofer Hochdrucktechnik GmbH
www.andreas-hofer.de

l
l l

l

l

l l

l

l

l

l l l l l l

Howden Turbo GmbH
www.howden.com

l

l l

Ingersoll-Rand GmbH
www.ingersollrandproducts.com

l l l l l l

l l l l l

l l l

l

KAESER Kompressoren SE
www.kaeser.com

l l l l l l

l l l

l l l

l

Koellmann Airtec – a division of Thielenhaus Technologies GmbH
www.koellmann-airtec.com

l l l l l l

l l l

l

Körting Hannover AG
www.koerting.de

l

l

l

l l

MacGregor Germany GmbH & Co. KG
www.macgregor.com

l

MAN Energy Solutions SE
www.man-es.com

l l l l l

MANN+HUMMEL GmbH
www.oe-products.mann-hummel.com

l

l l l

l l l l l

l l

l

Mattei Kompressoren Deutschland GmbH
www.mattei-kompressoren.de

l l l l l l

l l l l l

l l l

l

Mehrer Compression GmbH
www.mehrer.de

l l l l l l

l l l l l l

l l l

l

l l

l

l

l

METAPIPE GmbH
www.metapipe.de
MTA Deutschland GmbH
www.mta.de

l l
l

l l

Neuenhauser Kompressorenbau GmbH
www.nk-air.com

l
l l

l l l l

l

l l l l l l

l

NEUMAN & ESSER GROUP
www.neuman-esser.com

l

Parker Hannifin GmbH
www.parker.com

l l l l l l

Piab Vakuum GmbH
www.piab.com

l l l l l l

l

l

RKR Gebläse und Verdichter GmbH
www.rkr.de

l l l l l l

l l l l l

l

Schneider Druckluft GmbH
www.schneider-airsystems.de

l l l l l l

l

Sera ComPress GmbH
www.sera-web.com
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l l l

l l l
l l l l

l

l

l

Control air
Instrument air

l
l
l

l

l

l

l

l

l
Fertilizer production

l
l

l
l

l
l

l
l

l
l
l
l
l

l
l
l
l
l

l

l

l
l

l

l
Textile industry

l
l
l

l
l

l

l
l
l
l
l
l
l
l

l
l
l
l
l
l
l
l
l

l
l
l
l
l
l
l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l
l

Pneumatic dispatch blowers

l
l
l

l
l
l
l
l

l
l
l
l
l
l

l
l
l
l

l

l

l

l

l

l

l
l

l

l

l
l

l

Aerating

Foundries
Wind channels
Blast furnace blowers
Coke oven blowers
Oil field blowers

l
l
l
l
l
l
l

l
l
l
l
l
l
l

l
l
l

l
l

l
l

l
l

l
l

l

l
l

l
l

l
l
l
l
l

l
l
l
l
l

l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l

l
l

l

l
l

l

l

l

Sand blasting plants

l
l

l

Road vehicle
Navigation
Starting of engines and power units

l
l
l
l

l
l

l

l

l
l

l
l
l

l
l
l

l

l

l

l

l

l

l

l

l

l

l
l

l

l
l

l

l

l

l
l
l

l
l
l

l
l

l

l
l
l
l
l
l

l
l
l
l
l
l

l

l

l

l

l

l

l

l

l

l

l

l

l

Drives

l

Heat recovery

l

Drying

Other fields of applications

Railway vehicle

Vehicles and Navigation

Paint plants

Paint plants/Sand blasting plants

Foundries/Wind channels

Sewage plants

Sewage plants

Silos

l
Bulk handling

Filling systems

Storage and transport

Construction
Woodworking and processing

Construction/Woodworking/Textile

Chemical industry

Chemical industry

Switchgear
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Mechanical engineering

Garages

l l l l l

Pneumatic

Handicrafts

Workshops

Gas stations (natural gas, LPG)

Handicrafts/Workshops

Biogas

Refineries

Petrochemical industry

Oil fields

Natural gas industry

Cleaning (Purging)

Siemens AG
www.siemens.com/compressors

Oil/Gas

Laboratory

Packaging (except Food)

Breweries

Hygiene

Applications
Process &
Compressed Air
Technology

Food industry

COMPANIES & RANGE OF APPLICATIONS

Medical technology
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l

Spilling Technologies GmbH
www.spilling.de

l

SPX Flow Technology Moers GmbH
www.spxdehydration.de

l l l l l l

l l l l l l

l l l

l

Ultrafilter GmbH
www.ultraair.de / www.ultra-filter.de

l l l l l l

l

l l l

l

l l
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l

l l l l

l l l l

l

l
l
l
l

l
l

l
l
l
l

l
l
l
l
l
l

Aerating

l
l

l
l
l
l

Coke oven blowers

l
l

l

l

www.vdma-verlag.com/puco
l
l

More useful and interesting facts on your tablet or PC!
Videos, links and downloads: Get special information at
l
l

l
l
l
l
l
l
l
l

l
l
l
l
l
l
l
l

Heat recovery

Drives

Drying

Other fields of applications

Starting of engines and power units

Navigation

Road vehicle

Railway vehicle

Vehicles and Navigation

Sand blasting plants

Paint plants

Paint plants/Sand blasting plants

Oil field blowers

Blast furnace blowers

Wind channels

Foundries

Foundries/Wind channels

Sewage plants

Sewage plants

Pneumatic dispatch blowers

Bulk handling

Silos

Filling systems

Storage and transport

Textile industry

Woodworking and processing

Construction

Construction/Woodworking/Textile

l

VDMA

l
l
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l
Fertilizer production

l
Chemical industry

l
Chemical industry

Instrument air

Control air

Switchgear
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l
l

Pumps + Systems
Compressors, Compressed Air and Vacuum Technology

Pumps and Compressors

with Compressed Air and Vacuum Technology

for the World Market 2019
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ABN Apparatebau Nittenau GmbH
www.abn-drucklufttechnik.de

l

Aerzener Maschinenfabrik GmbH
www.aerzener.de

l l l l l

Apex Tool Group GmbH & Co. OHG
www.apexpowertools.eu

l

l

l

l l l l l l l l l l l

l l

l l l l l l l l l l l

l l

l l l l l l

Gebr. Becker GmbH
www.becker-international.com

l l l l l l l

l l l l l

Dr.-Ing. K. Busch GmbH
www.busch.de

l l l l l l l

l l l l l l l l l l l

CVS engineering GmbH
www.cvs-eng.de

l l l l l

Drumag GmbH Fluidtechnik
www.specken-drumag.com

l

FIPA GmbH
www.fipa.com

l l l l l

l

Flowserve-Sterling SIHI GmbH
www.flowserve-sihi.com

l l l

l

l l

l

FRIATEC Aktiengesellschaft – Division Rheinhütte Pumpen
www.rheinhuette.de

Vacuum Heat Treatment2

l l l l l l l l l

Atlas Copco Kompressoren und Drucklufttechnik GmbH
www.atlascopco.de

l

Vacuum Metallurgy1

Freeze drying

Ceramics

Paper

Beverage

Textile

Food

Plastics

Pharmaceutical

Petrochemical

Chemical

Process Vacuum

Air sampling

Medical

Pick and Place

Conveying

Printing and Paper Handling

Central Vacuum

Packaging (except Food)

Rough Vacuum

Applications
Vacuum Technology

Energy (Wind, Nuclear, Steam turbines, ...)

COMPANIES & RANGE OF APPLICATIONS

Industrial Vacuum
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l
l l

l

l l l l l l l l l l l
l

l

l l

l

Gardner Denver
www.gardnerdenver.com

l l l l l l l

l l l l l l l

l l l

l l

Gardner Denver Deutschland GmbH, Elmo Rietschle
www.gd-elmorietschle.com

l l l l l l l

l l l l l l l

l l l

l l

Gardner Denver Deutschland GmbH, Robuschi
www.robuschi.com

l l l l l l

Gardner Denver Deutschland GmbH, Nash
www.gdnash.com

l l

l

GEA Group Aktiengesellschaft
www.gea.com

l l l l l l

l l l

l

l l l l l l l l l l l

l

l l l l l l l l l l l

l

HAUG Kompressoren AG
www.haug.ch
HERMETIC-Pumpen GmbH
www.hermetic-pumpen.com
Howden Turbo GmbH
www.howden.com

1 (Metal Degassing, Melting, Re-melting, e-beam welding, casting, ...)
2 (Brazing, Carburising, Nitriding, Quenching, ...)
3 (c-Si, Thin film deposition, Laminating, ...)

l l l l
l

l

l

4 for Semiconductor including focused ion beam systems and electron
beam systems
5 (Driers, Centrifuges, Concentrators, …)
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l l l l l

l l l
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l l l l l l l l

l
l
l

l l l l
l l l l l

l l

l l l l l

l

l l
l

l l
l l l l l l

l

l l l l l l

l l

l l l l l
l

l l
l

l l l l

l l l

l l l l l

l l l l
l

l
l

l l l l l
l l
l
l
l
l
l l l
l

l l l l l
l l
l
l
l
l
l l l
l

l
Space Simulation

Scientific Research Laboratories

Government Labs

Universities

R&D

Sample preparation5

MRI and NMR

X-Ray Analysis

Electron Beam systems

Focused Ion Beam systems

Metrology/Inspection/Defect Review systems4

Gas Analysis

Surface Analysis

Leak Detectors

Electron Microscopes

Mass Spectrometers

Instrumentation Manufacturers

Crystal growth (re-melt, …)

Thermal Solar (Solar Water heaters, …)

Photovoltaic Solar3

Solar

Display Coatings (OLED, FED, PDP, SED, …)

Surface Coating (wear protection, decorative, …)

Thin Film Heads

Magnetic Data Storage (HDD)

Data storage (CD, DVD, Hi Def. Disc, ...)

Glass/Web/Optical

Thin-Film Deposition (non-Semiconductor)

Crystal pulling

MEMS

TFT-LCD Displays

Compound Semiconductor

Silicon Semiconductor

Semiconductor Process Vacuum

Electrical (Encapsulation, ...)

Automotive (Dehydration, Charging and Test)

Refrigeration and Air Conditioning

Industrial leak detection

Lamps and Bulbs

TV Tubes

Electron Tubes

Laser Technology
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l

l
l l l l

l

l l l l

l l l

l
l

l l l

l

l l l
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l l l l

Koellmann Airtec – a division of Thielenhaus Technologies GmbH
www.koellmann-airtec.com

l

l

l l

MAN Diesel & Turbo SE
www.mandieselturbo.com

l

l

l

Vacuum Heat Treatment2

Vacuum Metallurgy1

Freeze drying

l

l l l l l l l l l l l

l l

MTA Deutschland GmbH
www.mta.de

l

Pfeiffer Vacuum GmbH
www.pfeiffer-vacuum.com

l

l

l l l l l

l

l l l l l l

Piab Vakuum GmbH
www.piab.com

l l l l l

l

RKR Gebläse und Verdichter GmbH
www.rkr.de

l l l l l

l

l l l l l

l

l
l l l l

l l

l l l l l l l l l l l

l l

l

l l

l l

l l

l

VACOM Vakuum Komponenten & Messtechnik GmbH
www.vacom.de

1 (Metal Degassing, Melting, Re-melting, e-beam welding, casting, ...)
2 (Brazing, Carburising, Nitriding, Quenching, ...)
3 (c-Si, Thin film deposition, Laminating, ...)

Ceramics

l l l l l l l l l l l

l

l l l l l

VAKOMA GmbH
www.vakoma.de

Paper

Beverage

l l l l l l l l l

l

MANN+HUMMEL GmbH
www.oe-products.mann-hummel.com

SBS Metalltechnik GmbH
www.sbs-metalltechnik.de

Textile

Food

Plastics

Pharmaceutical

Petrochemical

Chemical

l l l l l l

Körting Hannover AG
www.koerting.de
Leybold GmbH
www.leybold.com

Process Vacuum

Air sampling

Medical

Pick and Place

KAESER Kompressoren SE
www.kaeser.com

Conveying

Printing and Paper Handling

Central Vacuum

Packaging (except Food)

Rough Vacuum

Applications
Vacuum Technology

Energy (Wind, Nuclear, Steam turbines, ...)

COMPANIES & RANGE OF APPLICATIONS

Industrial Vacuum
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l

l l l l l l l

l l

4 for Semiconductor including focused ion beam systems and electron
beam systems
5 (Driers, Centrifuges, Concentrators, …)
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l
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l l l

l l l l

l

l l l l l l l l l l

l l l l l l l l l l l

l

l l l l l l l l l l l

Space Simulation

Scientific Research Laboratories

Government Labs

Universities

R&D

Sample preparation5

MRI and NMR

X-Ray Analysis

Electron Beam systems

Focused Ion Beam systems

Metrology/Inspection/Defect Review systems4

Gas Analysis

Surface Analysis

Leak Detectors

Electron Microscopes

Mass Spectrometers

Instrumentation Manufacturers

Crystal growth (re-melt, …)

Thermal Solar (Solar Water heaters, …)

Photovoltaic Solar3

Solar

Display Coatings (OLED, FED, PDP, SED, …)

Surface Coating (wear protection, decorative, …)

Thin Film Heads

Magnetic Data Storage (HDD)

Data storage (CD, DVD, Hi Def. Disc, ...)

Glass/Web/Optical

Thin-Film Deposition (non-Semiconductor)

Crystal pulling

MEMS

TFT-LCD Displays

Compound Semiconductor

Silicon Semiconductor

Semiconductor Process Vacuum

Electrical (Encapsulation, ...)

Automotive (Dehydration, Charging and Test)

Refrigeration and Air Conditioning

Industrial leak detection

Lamps and Bulbs

TV Tubes

Electron Tubes

Laser Technology
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BRAND NAME & TRADE FAIR REGISTER

Brand name & trade fair register

ABEL GmbH
Abel Twiete 1
21514 Büchen
Phone +49 4155 818-0
+49 4155 818-499
Fax
mail@abel.de
www.abelpumps.com

• ABEL EM – Elektromechanical membrane pumps
• ABEL CM – Compact membrane pumps
• ABEL HM – Hydraulic membrane pumps
• ABEL HMT – Hydraulic membrane pumps Triplex
• ABEL HMQ – Hydraulic membrane pumps
Quadruplex
• ABEL HP / HPT – High pressure pumps
• ABEL SH – Solids handling pumps
• ABEL Marine – Marine pumps

SEPEM INDUSTRIES SUD-QUEST,
Toulouse, France, 26–28/3 2019
Texas Water 2019, Houston, TX, USA,
1–4/4 2019
CIM 2019, Montreal, QC, Canada,
28/4–1/5 2019
Worldwide participations in trade fairs,
for current trade fairs please visit our
homepage: www.abelpumps.com

Alltech Dosieranlagen GmbH
Rudolf-Diesel-Str. 2
76356 Weingarten
Phone +49 7244 7026-0
+49 7244 7026-50
Fax
info@alltech-dosieranlagen.de
www.alltech-dosieranlagen.de

We offer dosing systems from a single source: from
planning and production through to installation /
service. Our products: solution preparation and dosing
systems for dry, liquid and gaseous products, piston
diaphragm metering pumps FKM with linear and infinitely variable dosing, even for highly viscous media,
frequency-controlled piston-diaphragm metering
pumps FKMF, dosing stations and accessories, process
and storage tanks, control and regulating systems.

For up-to-date exhibition
activities please visit our website
www.alltech-dosieranlagen.de

Atlas Copco Energas GmbH
Schlehenweg 15
50999 Cologne
Phone +49 2236 9650-0
atlascopco.energas@de.
atlascopco.com
www.atlascopco-gap.com

Atlas Copco Energas is a product company within the
Atlas Copco’s Gas and Process Division. Atlas Copco
Energas develops and manufactures centrifugal and
direct-driven turbocompressors, expansion turbines,
and solutions for power plants. Atlas Copco Energas’
solutions are used in oil and gas and chemical/petrochemical processes, industrial gases, and power
generation.

LNG 2019, Shanghai, China,
2–5/4 2019, Booth #3535
OGA, Kuala Lumpur, Malaysia,
18–20/6 2019, Booth #1712, Hall 1
Gastech, Houston, TX, USA,
17–19/9 2019, Booth M280
4th International Rotating Equipment
Conference, Wiesbaden,
24–25/9 2019, Booth #30

Gebr. Becker GmbH
Hoelker Feld 29–31
42279 Wuppertal
Phone +49 202 697-0
Fax
+49 202 660855
info@becker-international.com
www.becker-international.com

•
•
•
•
•
•

ComVac, Hanover, 1–5/4 2019
IFFA, Frankfurt, 4–9/5 2019
Ligna, Hanover, 27–31/5 2019
FachPack, Nuremberg, 24–26/9 2019
K, Dusseldorf, 16–23/10 2019
FormNext, Frankfurt, 19–22/11 2019

BEKO TECHNOLOGIES GmbH
Im Taubental 7
41468 Neuss
Phone +49 2131 988-0
Fax
+49 2131 988-900
info@beko-technologies.com
www.beko-technologies.com

High-quality product and system solutions:
• BEKOKAT catalytic converter for oil-free c ompressed air
• DRYPOINT and EVERDRY compressed air dryers
• CLEARPOINT compressed air filters
• BEKOMAT condensate drains
• ÖWAMAT and BEKOSPLIT oil-water separators
• METPOINT flow and dew point meters, air quality
control
• Consulting, Engineering, Training, Service

ComVac/HMI, Hanover,
1–5/4 2019, Hall 26, booth C 31

BORSIG ZM Compression GmbH
Seiferitzer Allee 26
08393 Meerane
Phone +49 3764 5390-0
Fax
+49 3764 5390-5092
sales@zm.borsig.de
www.borsig.de/zm

• API 618 and DIN EN ISO 13631 reciprocating
compressors for process gases in horizontal and
vertical design up to 21,000 kW and 1,000 bar
• API 617 and 672 integrally geared centrifugal
compressors for process gases, up to 25,000 kW
and 150 bar
• BORSIG BlueLine (MPS, CMS, PLC and ESD)
• Compressor services and spare parts

4th International Rotating Equipment
Conference (VDMA), Wiesbaden,
24–25/9 2019
23rd Kötter Workshop
Kolbenverdichter 2019, Rheine,
9–10/10 2019
ADIPEC, Abu Dhabi, UAE,
11–14/11 2019

Dr.-Ing. K. Busch GmbH
Schauinslandstr. 1
79689 Maulburg
Phone +49 7622 681-0
info@busch.de
www.buschvacuum.com

Busch Vacuum Pumps and Systems operates worldwide as one of the largest manufacturers of vacuum
pumps, blowers and compressors. The extensive
product portfolio covers vacuum and overpressure
applications in all industry sectors. A dense service
network coupled with many years of experience and
expertise in developing vacuum systems makes it
possible to provide customised integrated solutions.

Rotary vane compressors and vacuum pumps
Screw compressors and vacuum pumps
Side channel blowers and vacuum pumps
Radial blowers and vacuum pumps
(centralized) Air supply systems
VARIAIR

Our current worldwide exhibition dates:
www.becker-international.com

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019

For up-to-date exhibition
activities please visit our website
www.beko-technologies.com

ComVac, Hanover, 1–5/4 2019
IFFA, Frankfurt, 4–9/5 2019
V2019 – Vakuum & Plasma, Dresden,
8–10/10 2019
K 2019, Dusseldorf, 16–23/10 2019
HeatTreatmentCongress, Cologne,
22–24/10 2019
For current trade fairs, please visit our
homepage: www.buschvacuum.com
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EDUR-Pumpenfabrik
Eduard Redlien GmbH & Co. KG
Edisonstr. 33
24145 Kiel
Phone +49 431 6898-68
+49 431 6898-800
Fax
info@edur.de
www.edur.com

The most modern pumps are produced in the highly
specialized EDUR-Pumpenfabrik since 1927. With
high demand on quality and latest technology
centrifugal pumps are being produced by EDUR
and setting standard. Our range includes various
centrifugal pump types in staged sizes and material
versions. As a manufacturer of special pumps we
supply pump solutions which are adapted exactly to
the application at hand.

Hannover Messe, Hanover,
1–5/4 2019, at the PUMP PLAZA
Malmömässan, Malmö, Sweden,
6–7/5 2019
WEFTEC Chicago, USA,
23–25/9 2019
parts2clean, Stuttgart,
22–24/10 2019

FELUWA Pumpen GmbH
Beulertweg 10
54570 Mürlenbach
Phone +49 6594 10-0
Fax
+49 6594 10-200
info@feluwa.de
www.feluwa.com

Production Line:
Process and transport pumps for
abrasive/aggressive fluids and slurries
• MULTISAFE® hose-diaphragm pumps
• Hose diaphragm piston pumps
• Municipal wastewater pumping stations
• Diagnostic systems
• Pumping stations with solid diverters

Exhibitions in 2019:
www.feluwa.com

HNP Mikrosysteme GmbH
Bleicherufer 25
19053 Schwerin
Phone +49 385 52190-300
+49 385 52190-333
Fax
info@hnp-mikrosysteme.de
www.hnp-mikrosysteme.de

Micro annular gear pumps
for fast and highly precise dosage of liquids
• for mechanical engineering, chemistry, life science
• five pump series, including hermetic inert pumps
• low pulse delivery, low shear stress, long service
life, minimal dead volume, small dimensions
• flow rates from 1 µl/h to 1152 ml/min
• specific advice, integrated systems, own filter
series

SLAS, Washington, USA, 4–6/2 2019
Pumps&Valves, Dortmund, 20–21/2 2019
EuropaCat, Aachen, 18–23/8 2019
ILMAC, Basel, Switzerland, 24–27/9 2019
Motek, Stuttgart, 8–11/10 2019
Compamed, Dusseldorf, 12–15/11 2019

HOMA Pumpenfabrik GmbH
Industriestr. 1
53819 Neunkirchen-Seelscheid
Phone +49 2247 702-0
Fax
+49 2247 702-44
info@homa-pumps.com
www.homa-pumps.com

Pumps for sewage disposal, sanitary engineering,
dewatering and drainage:
Submersible drainage water and sewage pumps,
grinder pumps for pressure sewage disposal, sewage
disposal units, drainage water disposal units,
condensate pumps, mixers, tank cleaning systems,
garden pumps, electronic booster units, pump control
boxes, propeller pumps.

For current trade fairs,
please visit our homepage:
www.homa-pumps.com
We are looking forward to your visit!

J.A. Becker & Söhne
GmbH & Co. KG
Hauptstr. 102
74235 Erlenbach
Phone +49 7132 367-0
Fax
+49 7132 367-289
info@jab-becker.de
www.jab-becker.de

JAB is a world-wide operating medium-sized
company with more than 120 years’ experience in
machinery and systems engineering. Our product
portfolio includes compressors and boosters for air,
inert gases and natural gas for pressures up to
400 bar. Customized solutions can be offered for
each application. Excellent service and original
spare parts complete our offer.

Hannover Messe, ComVac, Hanover,
1–5/4 2019

KLAUS UNION GmbH & Co. KG
PO Box 10 13 49
44713 Bochum
Phone +49 234 4595-0
Fax
+49 234 4595-7000
info@klaus-union.com
www.klaus-union.com

PUMPS: Magnetic drive and shaft sealed pumps for
the Oil & Gas, Chemical and Petrochemical Industry.
Single-/multi-stage centrifugal pumps, side channel
pumps, submerged pumps, propeller pumps, single/
double volute twin screw pumps. Pumps according
DIN EN ISO, ANSI, API and custom designs.
VALVES: Gate valves, globe valves, check valves,
control valves, butterfly valves metal seated.

ACHEMASIA, Shanghai, China,
21–23/5 2019
GPS, Calgary, Canada, 11–13/6 2019
OGA, Kuala Lumpur, Malaysia,
18–20/6 2019
4th International Rotating Equipment
Conference, Wiesbaden, 24–25/9 2019
DIAM, Bochum, 9–10/10 2019
KHIMIA, Moscow, Russia, 16–19/9 2019

Koellmann Airtec
Schwesterstr. 50
42285 Wuppertal
Phone +49 202 481-0
Fax
+49 202 481-296
info@koellmann-airtec.com
www.koellmann-airtec.com

Koellmann compact HANDY membrane compressors
and vacuum pumps offer a mobile and universally
applicable solution for oil-free compressed air and
vacuum production under challenging operating
conditions. Comprehensive technical support including a 24-hour hotline, straightforward and fast spare
parts delivery complete the portfolio of Koellmann
Airtec.

For current trade fairs,
please visit our homepage:
www.koellmann-airtec.com

KRACHT GmbH
Gewerbestr. 20
58791 Werdohl
Phone +49 2392 935-0
Fax
+49 2392 935-209
info@kracht.eu
www.kracht.eu

We at KRACHT, a medium-sized, family-run business,
are a globally active company with 345 employees
working at the Werdohl based head office in Germany
and another 85 members of staff in China, USA and
Hungary. As a manufacturer of gear pumps, flow
measurement, hydraulic components and valves, we
attach great importance to quality and to satisfy all
our customers’ requirements.

Hannover Messe, Hanover,
IAMD – Integrated Automation,
Motion & Drives,
1–5/4 2019

Further trade show dates:
www.hnp-mikrosysteme.de/en/news-press

Further exhibition dates are available
on our website:
www.jab-becker.de/en

Our current trade fair dates:
www.kracht.eu
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KTR Systems GmbH
Carl-Zeiss-Str. 25
48432 Rheine
Phone +49 5971 798-0
mail@ktr.com
www.ktr.com

We offer a wide range of couplings up to a maximum
of 330,000 Nm to the manufacturers and users of
pumps and compressors. Some series were specifically developed for this industry. Here the focus is on
the users’ request to increase the pump’s service life,
availability and efficiency by selecting the optimum
coupling.

Hannover Messe, Hanover,
1–5/4 2019

Leistritz Pumpen GmbH
Markgrafenstr. 36-39
90459 Nuremberg
Phone +49 911 4306-0
Fax
+49 911 4306-490
pumps@leistritz.com
www.leistritz.com

Leistritz Pumpen GmbH has been producing and
selling screw pumps since 1924. Leistritz pumps
have internal or external bearings with single- or
double-volute design. The product range includes
the type series L2, L3, L4, L5 with 2 to 5 spindles and
offers solutions for a wide range of applications, for
example the oil & gas and chemical industry or the
shipbuilding sector.

Neftegaz, Moscow, Russia, 15–18/4 2019
OTC, Houston, USA, 6–9/5 2019
OGA 2019, Kuala Lumpur, Malaysia,
18–20/6 2019
Kormarine, Busan, South Korea,
22–25/10 2019
Europort, Rotterdam, Netherlands,
5–8/11 2019
Marintec, Shanghai, China, 3–6/12 2019

Leybold GmbH
Bonner Str. 498
50968 Köln
Phone +49 221 347-0
+49 221 347-1250
Fax
info@leybold.com
www.leybold.com

Leybold offers a broad range of advanced vacuum
solutions for use in manufacturing and analytical
processes, as well as for research purposes.
Our core competence centres on the development
of application- and customer-specific systems for
the creation of vacuums and extraction of
processing gases.

Leybold participates in a multitude
of fairs, exhibitions, conferences and
symposiums.

Mehrer Compression GmbH
Rosenfelder Str. 35
72336 Balingen
Phone +49 7433 2605-0
Fax
+49 7433 2605-7541
sales@mehrer.de
www.mehrer.de

Established in 1889, Mehrer is one of the oldest and
most traditional compressor manufacturers in the
world and is today one of the leading manufacturers
of oil-free piston and diaphragm compressors
for technically demanding tasks. As a partner of
the processing and process gas industries, we are
specialised in the fail-safe, economical and completely oil-free compression of gases, gas mixtures
and air.

CIPPE 2019, Beijing, China,
27–29/3 2019, German Pavillon
Hannover Messe, Hanover,
1–5/4 2019
4th International Rotating Equipment
Conference, Wiesbaden,
24–25/9 2019, Booth 37

NETZSCH
Pumpen & Systeme GmbH
Geretsrieder Str. 1
84478 Waldkraiburg
Phone +49 8638 63-0
Fax
+49 8638 67981
info.nps@netzsch.com
www.netzsch.com

NETZSCH manufactures positive displacement
pumps worldwide. Designed specifically for difficult
situations, pumps range in size from the smallest
industry metering pumps to high-volume pumps
for applications in the oil and gas industry. NETZSCH
supplies NEMO® progressing cavity pumps,
TORNADO® rotary lobe pumps, NOTOS multi screw
pumps, macerators/grinders and equipment for
custom-built and challenging solutions.

Tank Storage, Rotterdam, NL, 26–28/3 2019
IFAT, Istanbul, Turkey, 28–30/3 2019
HMI, Hanover, 1–5/4 2019
OTC, Houston, USA, 6–9/5 2019
WOD-KAN, Bydgoszcz, Poland,
21–23/5 2019
IFAT, Johannesburg, South Africa,
9–11/7 2019
Offshore Europe, Aberdeen, UK, 3–6/9 2019

NEUMAN & ESSER GROUP
Werkstr.
52531 Übach-Palenberg
Phone +49 2451 481-01
Fax
+49 2451 481-100
info@neuman-esser.de
www.neuman-esser.com

Reciprocating and diaphragm compressors and
systems of different construction sizes and designs
available in compliance with API 618, API 11P and
ISO 8012 as dry-running or lubricated unit, having
a flow rate of up to 100,000 Nm³/h, 10-30,000 kW
driving power and up to 5,000 bar discharge pressure,
are the key parameters of NEA GROUP’s range of supply. Service centres at ten locations worldwide ensure
the high availability of the units.

WHTC, Tokyo, Japan, 2–7/6 2019
H2 Energy & Fuel Cell Shanghai, China,
6–8/6 2019
NOG, Abuja, Nigeria, 1–4/7 2019
PRC Russia & CIS 2019, Moscow, Russia,
30/9–1/10 2019
GMC, San Antonio, USA, 30/9–2/10 2019
China LNG & GAS Intl. Summit, Beijing,
16–17/10 2019

OSNA-Pumpen GmbH
Brückenstr. 3
49090 Osnabrück
Phone +49 541 1211-0
Fax
+49 541 1211-220
info@osna.de
www.osna.de

•
•
•
•
•
•
•
•
•

Pfeiffer Vacuum GmbH
Berliner Str. 43
35614 Asslar
Phone +49 6441 802-0
Fax
+49 6441 802-1202
www.pfeiffer-vacuum.com

For more than 125 years, Pfeiffer Vacuum has served
as a guarantee for advanced vacuum technology, high
quality comprehensive vacuum solutions, and firstclass service. The product portfolio comprises hybrid
and magnetically levitated turbopumps, backing
pumps, leak detectors, measurement and analysis
devices, components, as well as vacuum chambers
and systems. The company employs a workforce of
some 3,100 people and has more than 20 subsidiaries.

Further exhibition dates see
www.ktr.com/fairs

The upcoming events are listed under
the following link:
www.leybold.com/en/media/events/

High-pressure centrifugal pumps
Booster units
Low-pressure pumps • Sewage water pumps
Vertical immersed pumps
Submersible pumps
Submerged wastewater pumps
Self-priming pumps
Piston pumps for domestic water supply
Water purification and treatment

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2019

ComVac, Hanover, 1–5/4 2019
ASMS, Atlanta, USA, 2–6/6 2019
SNEC, Shanghai, China, 4–6/6 2019
Thermprocess, Dusseldorf, 25–29/6 2019
Semicon West, San Francisco, USA,
9–11/7 2019
Pack Expo, Las Vegas, USA, 23–25/9 2019
MSV, Brno, Czech Republic,
7–11/10 2019
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J. P. Sauer & Sohn
Maschinenbau GmbH
Brauner Berg 15
24159 Kiel
Phone +49 431 3940-0
Fax
+49 431 3940-24
info@sauercompressors.de
www.sauercompressors.com

Production Line:
Sauer Compressors offers medium- and high-
pressure compressors for applications in the general
industry, petro industry, commercial shipping and
defence sectors. The modern reciprocating piston
compressors for compressing air as well as all kinds
of gases reach pressures of 20 bar to 500 bar. For
every field of application, individual solutions are
possible.

Hannover Messe ComVac, Hanover,
1–5/4 2019
OGA, Kuala Lumpur, Malaysia,
18–20/6 2019
Gastech, Houston, TX, USA,
17–19/9 2019
ADIPEC, Abu Dhabi, UAE,
11–14/11 2019

Schmalenberger GmbH + Co. KG
Im Schelmen 9-11
72072 Tübingen
Phone +49 7071 7008-0
+49 7071 7008-10
Fax
info@schmalenberger.de
www.schmalenberger.de

For more than 60 years, we have been developing
with creative ideas and modern production methods
customized pump concepts for mechanical engineering, process engineering and environmental
engineering. Energy efficiency, longevity as well as
economic aspects make our centrifugal pumps this
successful. Give us a call. It will be our pleasure to
assist you.

EMO, Hanover,
16–21/9 2019
Parts2Clean, Stuttgart,
22–24/10 2019

URACA GmbH & Co. KG
Sirchinger Str. 15
72574 Bad Urach
Phone +49 7125 133-0
+49 7125 133-202
Fax
info@uraca.de
www.uraca.com

URACA designs and manufactures high-pressure plunger pumps and pump units as well as complex cleaning
systems for satisfied customers all over the world.
• High pressure plunger pumps up to 3,500 kW/3,000 bar
• Sewer cleaning pumps
• High pressure pump units for industry and
cleaning, for hot and cold water
• Tools and accessories
• High pressure water jetting systems

IFAT Eurasia, Istanbul, Turkey,
28–30/3 2019
bauma, Munich, 8–14/4 2019
RoKaTech, Kassel, 8–10/5 2019

Deutsche Vortex GmbH & Co. KG
Kästnerstr. 6
71642 Ludwigsburg
Phone +49 7141 2552-0
Fax
+49 7141 2552-70
info@deutsche-vortex.com
www.deutsche-vortex.com

Deutsche Vortex develops and produces highefficiency domestic hot-water pumps for centralized
hot-water supply in single and multi-family homes.
Founded in 1965, Vortex soon launched a totally new
pump drive – the spherical motor. Thus, Vortex pumps
offer significant positive features, as silent pump run,
lime insensibility and a long service life.

ISH, Frankfurt,
11–15/3 2019, Hall 9.0, Stand E05

Pumpenfabrik Wangen GmbH
Simoniusstr. 17
88239 Wangen
Phone +49 7522 997-0
Fax
+49 7522 997-108
mail@wangen.com
www.wangen.com

ONE STEP AHEAD: Our motivation is the satisfaction
of our customers, our passion is the excellence of our
standards. WANGEN pumps are used successfully
in the range of agriculture, biogas, waste-water and
sewage treatments, food and drinks industry, chemical and paper as well as shipbuilding. Our pumps
have effictiveness, maintainability and a compact
design what distinguishes them worldwide.

Hannover Messe, Hanover,
1–5/4 2019, Pump Plaza
IFFA, Frankfurt, 4–9/5 2019
Agritechnica, Hanover,
10–16/11 2019
Biogas Convention, Hanover,
10–12/12 2019

WILO SE
Nortkirchenstr. 100
44263 Dortmund
Phone +49 231 4102-0
Fax
+49 231 4102-7666
wilo@wilo.com
www.wilo.de

Wilo produces pumps that guarantee maximum
reliability, flexibility and efficiency. Our services focus
on the areas of water management,
Building Services and Industry.

For current trade fairs please visit
our website:
www.wilo.de

WOMA GmbH
Werthauser Str. 77–79
47226 Duisburg
Phone +49 2065 304-0
Fax
+49 2065 304-200
info@woma.kaercher.com
www.woma-group.com

WATER AS A TOOL
• High-pressure plunger pumps with up to 4.000 bar
• High-pressure water jet units and systems
• High-pressure hot water units
• Water tools and accessories for various industries
• Service, maintenance and training

Current trade show dates and events
are listed on our website
www.woma-group.com
We are looking forward to your visit!

For further information please visit
our website
www.schmalenberger.de

For current trade fairs please visit
our website:
www.uraca.com/en/infocenter/
trade-fairs/
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VDMA
Pumps + Systems
Compressors, Compressed Air and Vacuum Technology

pu.vdma.org
kdv.vdma.org

vf800319-e

Lyoner Str. 18
60528 Frankfurt am Main
Germany
Phone +49 69 6603-1296
Fax
+49 69 6603-2296
E-Mail ulrike.maetje@vdma.org
Internet pu.vdma.org
kdv.vdma.org

