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EDITORIAL

Pumps and Compressors for the World Market:
still retrievable as e-magazine
Dear customers, dear readers,
The ‘gear pump’ niche product with its various modes of operation, the
use of high-pressure plunger pumps in state-of-the-art water hydraulics,
the advantages of aluminum as construction material for vacuum
containers, the development of membrane compressors from niche
products to all-rounders - the uses of pumps and compressors illustrated
in this edition of our technical magazine are and remain extremely
diverse.

Dr. Sönke Brodersen

‘Pumps and Compressors for the World Market’ in its current form already
has been published eight times and is in its third edition as an e-magazine, with additional information, video statements and image files. The
‘talking book’ complements the printed version and of course can be
played on mobile data terminals.
From our members, competent and committed authors again introduce
technical solutions and uses from the pumps + systems segments as well
as the compressor, compressed air and vacuum technology segments. In
addition, there are publications that contain major subjects relating to
mechanical engineering, such as trade fairs. As usual, the authors and
contacts mentioned in the publication provide answers to queries on the
novelties and technical innovations described in the magazine.

Alexander Peters

Our competence matrix, which is clearly arranged according to customer
groupings and which we publish in a proven manner alongside specialist
articles in the magazine, enables readers to quickly and efficiently find a
specific producer. By this method, the reader will gain a comprehensive
first impression of the extensive information available in the VDMA
e-market (www.vdma-e-market.de). This extremely successful online platform with over 250,000 retrievable products is efficient and currently
searchable by producers: through products and/or uses and/or applications. Suppliers can be contacted directly at the push of a button, creating
a link to the producer website or by starting an email inquiry.
In 2016, mechanical engineering and the VDMA professional associations Pumps + Systems and Compressors, Compressed Air and Vacuum
Technology will be represented at trade fairs with their own stands both
at home and abroad.
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The VDMA supports its members in representing
themselves at trade fairs worldwide.

The trade fair highlights in Germany are IFAT, the world‘s leading trade
fair for water, sewage, waste and raw materials management in Frankfurt
and the International Rotating Equipment Conference 2016 in Düsseldorf,
the latter of which is organized by us. More than one dozen German joint
stands (‘German Pavilion’) with focus on water, sewerage, chemistry, petrochemistry as well as oil & gas are organized abroad by the VDMA. This
commitment underpins our members’ efforts to open global and new
market potentials, thus securing their own competitiveness.
As in the past, we would like to further optimize long-standing partnerships in 2016, to the benefit of the companies.

Dr. Sönke Brodersen
Global Executive Officer Technology KSB AG
Chairman of the
VDMA association Pumps + Systems

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

Well prepared for the future
German pump and compressor manufacturers in 2016
Dipl.-Wirt.-Ing. Christoph Singrün and Dipl.-Volksw. Ulrike Mätje
In 2015, the sales of the liquid pump manufacturers were four percent
and those of the manufacturers of compressors, compressed air and
vacuum technology were seven percent lower than in 2014. For the year
2016, the pump manufacturers are expecting a slight decline of one
percent, while the manufacturers of compressors, compressed air and
vacuum technology assume to remain at the previous year‘s level.
Liquid pump production slightly up in 2014,
2015 saw a slight decline
According to the Federal Statistical Office, the
production of liquid pumps (excluding hydro
pumps) was € 4.8 bn in 2014, meaning a slight
gain of +1.7 % compared to the previous year.
The largest share of the cake, more than 40 %, is
meant for the centrifugal pump manufacturers.
The manufacturers of oscillating or rotary displacement pumps each had shares of 9 %. In the
first three quarters of 2015, production was
€ 3.4 bn. This is a decrease of 2.3% compared to
the corresponding previous year period. For the
full year 2015, the volume is estimated at
€ 4.6 bn. This would be a decline of about 4 %.

Price adjusted order intake for Pumps + Systems
Sliding three-month average, based on turnover 2010 = 100
Foreign

Total

Domestic

130
120
110
100
90
80
70
2010

2011

2012

2013

2014

Fig. 1

2015

Source: VDMA

Pumps + Systems 2014
Main exporting countries, percentage shares
Total: 32.1 billion Euros
(without hydro pumps)

Germany 16.1 %

Others 27.9 %

The statistical survey of new orders for liquid
pumps conducted among the members of the
VDMA reflects the economic situation of the
German pump manufacturers (fig. 1). In the full
year 2015, the demand in real terms was 8 % below the previous year‘s level, with the demand
from abroad having declined more (–9 %) than
domestic demand (–6 %). At 82.7 %, capacity utilization, an indicator of order backlog, was still
in the „medium“ range in January 2016. In 2015,
the sales achieved were likewise 4 % below the
previous year‘s level.
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China 13.9 %
Mexico 2.5 %

Germany remains world export champion

Denmark 2.5 %
Netherlands 2.6 %

USA 11.8 %

Great Britain 4.1 %
France 5.0 %

Fig. 2

Japan 5.3 %

Italy 8.3 %

Source: Federal Department for Statistics / VDMA

According to the Federal Statistical Office, liquid
pumps worth € 5.2 bn were exported in 2014,
which is just slightly more (+0.8 %) than in the
previous year. A minor decline occurred in 2015:
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Automation

Materials

440 developers

Our research puts you in front
We want pumps and valves to save energy and run for years. So our engineers look far
beyond today. They anticipate trends and adapt technologies – in hydraulics, automation
and materials. The result is top technology and innovative products. Like our SALINO®
Pressure Center, which has revolutionised how the world gets drinking water from
the sea. www.ourtechnology.yoursuccess.ksb.com
You can also visit us at www.ksb.com/socialmedia

Our technology. Your success.
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demand for pumps has clearly risen. However,
on a low basis, one-off large deliveries cause
high rates of change here. The most important
customer countries in 2015 from the German
point of view were the U.S., the Czech Republic,
China, France and Russia (fig. 3).

Pumps + Systems 2015
Germany’s main export markets, percentage shares
Total: 5.1 billion Euros
(without hydro pumps)

USA 9.4 %
Czech Republic 9.4 %

China 7.2 %
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Others 45.2 %
France 6.0 %
Russia 4.1 %
Netherlands 4.0 %
Italy 4.0 %
Great Britain 4.0 %
Poland 3.6 %

Austria 3.1 %

Fig. 3

Source: Federal Department for Statistics / VDMA

Price adjusted order intake for Compr., Compr. Air + Vacuum

Total

According to the Federal Statistical Office, compressors, compressed air and vacuum technology
(excluding compressed air tools) worth € 5.0 bn
were produced in 2014. This means a decrease
(–3.6 %) compared to the previous year. Turbo
compressors with nearly 40 % (38 %), rotary
positive-displacement compressors with 18 %,
vacuum pumps with 15 % and parts for vacuum
pumps and compressors with 12 % have the biggest shares in the production. In the first three
quarters of 2015, production was € 3.5 bn. This
is a decrease of 7.4 % compared to the corresponding previous year period. For the full year
2015, the volume is estimated at € 4.7 bn.
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Sliding three-month average, based on turnover 2010 = 100
Foreign

Compressors, compressed air and vacuum
technology: Production slightly on the decrease
in 2014, further losses in 2015
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Germany sold liquid pumps (excluding hydro
pumps) worth € 5.1 bn to foreign customers.
Germany remains the unchallenged world export champion: At a global trade volume of
about € 32 bn (2014), the share of German
manufacturers is 16 % (Fig. 2), clearly ahead of
China (14 %) and the U.S. (12 %).
With nearly 60 % of all exports, Europe remains
the most important sales market for German
liquid pumps. Due to the trade sanctions against
Russia, one-fourth and one-fifth less pumps
than in the previous years were exported to Russia in 2015 and 2014, respectively. Exports to
China, which meanwhile is the largest customer
country in Asia, also continue to be on the decrease. In North Africa and the rest of Africa, the

The statistical survey of new orders for liquid
pumps conducted among the members of the
VDMA showed a minus in the full year 2015 of
one percent compared to the previous year.
Domestic demand remained almost stable
(–1 %), while demand from abroad eased somewhat more (–2 %) (fig. 4). In the full year 2015,
the sales achieved were 7 % below the previous
year‘s level.
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Germany still number 1 for exports
According to the Federal Statistical Office, the
German manufacturers of compressors, compressed air and vacuum technology (excluding
compressed air tools) exported goods worth
€ 5.2 bn in 2014. In 2015, Germany supplied
goods worth € 5.0 bn, 3.3 % less than in the previous year.
Germany‘s share in global trade is almost 16 %
(fig. 5), with the global trade volume totalling
€ 32.7 bn in 2014. As in the previous year,
Germany is followed by the U.S. (11 %), China
(10 %) and Italy (nearly 9 %).
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ECONOMIC DEVELOPMENT

Europe remains the most important buyer of
German compressors, compressed air and vacuum technology. 50 % of all exports go to the Old
Continent, and 84 % of that to EU countries. The
second largest customer region is Asia, but with
two-digit negative growth rates. Exports to
China, which meanwhile is the largest customer
country in Asia, decreased by one fourth. The demand from North and Central America showed
considerable growth. The U.S. purchased 20%
more compressors, compressed air and vacuum
technology from Germany. The key customer
country is the U.S. with 12 % (fig. 6), closely followed by China, Italy, Hungary and Great Britain.

Pumps and compressors “Made in Germany“
continue to be in demand
The VDMA supports the enterprises in their
continuing efforts to defend or consolidate the
leading position of the German pump and compressor industry on the world market also in 2016.
With the world‘s largest conference on the topic
of “Rotating Equipment“ on 14/15 September
2016, the VDMA associations Pumps + Systems
and Compressors, Compressed Air and Vacuum
Technology invite those interested to come to
the Düsseldorfer Kongresszentrum to exchange
information with pump and compressor users.
In 2012, the year of the last conference, some
850 participants from 40 countries joined the
“International Rotating Equipment Conference
– Pumps, Compressors and Vacuum Technology“
to deepen their knowledge of the industry with
lectures, discussions and the accompanying
technical exhibition.
In addition, the VDMA and its members participate on a regular basis in the so-called “German
Pavilions“ which are organized in the context of
the German export promotion at trade fairs in
promising foreign markets (see page 12 et seqq).
Moreover, the Federation coordinates joint basis
research work projects.
Topics that more and more become the focus of
attention include sustainable production or sustainable products. As a consequence, products
are continuously developed further and remain
globally competitive. The manufacturers of
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Compressors, Compressed Air and Vacuum Technology 2015
Main exporting countries, percentage shares
Total: 32.7 billion Euros
Germany 15.7 %
Others 28.2 %
USA 10.5 %

Netherlands 3.2 %

China 9.5 %

Mexico 3.2 %
Switzerland 3.6 %
France 5.0 %

Italy 8.8 %

Belgium 5.5 %

Fig. 5

Japan 6.8 %

Source: Federal Department for Statistics / VDMA

Compressors, Compressed Air and Vacuum Technology 2015
Germany’s main export markets, percentage shares
Total: 5.0 billion Euros

USA 11.8 %

China 11.5 %
Others 40.9 %
Italy 5.6 %
Hungary 5.1 %
Great Britain 4.9 %
Sweden 3.4 %
Netherlands 3.4 %

Fig. 6

Spain 3.7 %

France 4.9 %
Austria 4.9 %

Source: Federal Department for Statistics / VDMA

The German pump and compressor industry remains
the unchallenged world export champion.

pumps and compressors, compressed air and
vacuum technology are also intensifying their
efforts regarding Industry 4.0.
Authors:
Dipl.-Wirt.-Ing. Christoph Singrün
Dipl.-Volksw. Ulrike Mätje
VDMA associations Pumps + Systems and
Compressors, Compressed Air and Vacuum
Technology
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INTERNATIONAL TRADE FAIRS AND EXHIBITIONS

Photo: expotec

Foreign trade fair program:
global exhibition of German medium-sized companies
Harald Frank
Are you searching for an actual product or a producer, and would you like
to contact them directly? German joint stands at trade fairs throughout the
world are excellent contact points, presenting technology and expertise,
‘Made in Germany’.

Joint stands in 2016: Pumps + Systems
Compressors, Compressed Air and Vacuum Technology
Neftegaz, Moscow, Russia

18. – 21.04.2016

ECWATECH, Moscow, Russia

26. – 28.04.2016

OTC Houston, Texas, USA

02. – 05.05.2016

Iran Oil Show, Teheran, Iran

05. – 08.05.2016

AchemAsia, Beijing, China

09. – 12.05.2016

Caspian Oil & Gas, Baku, Azerbaijan

07. – 10.06.2016

SIWW Singapore

10. – 14.07.2016

WATEX, Teheran, Iran

25. – 28.09.2016

KIOGE – International Oil and
Gas Exhibition, Almaty, Kazakhstan

04. – 07.10.2016

WETEX, Dubai, VAE

04. – 06.10.2016

RIO Oil & Gas, Rio de Janeiro, Brazil

24. – 27.10.2016

ADIPEC, Abu Dhabi, UAE

07. – 10.11.2016

OSEA, Singapur

29.11. – 02.12.2016

Trade fairs throughout the world offer some of
the most important and successful information
exchange platforms between customers and
producers and have great significance as a contact forum.
German competitive showcase abroad
By officially participating in selected trade fairs
and exhibitions abroad, the Federal Republic of
Germany creates basic conditions for successful
utilization of this marketing tool under the renowned concept of ‘Made in Germany’. In particular, medium-sized companies are able to
present themselves within the scope of these
joint stands, thereby being able to grab maximum attention. German stands are also able to
convince, due to their professional appearance
and prominent placement at the respective
trade fairs.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016

INTERNATIONAL TRADE FAIRS AND EXHIBITIONS

In total, the federal government supports more
than 200 events annually, with a total volume
of approximately € 400 million. The VDMA (German Engineering Association) files most of the
applications for Germany‘s Foreign Trade Fair
Programs (AMP); on average, the association
supports 60 to 80 projects per year. In addition,
the VDMA organizes joint stands at foreign
trade fairs.
More on the internet
For more information on VDMA commitments,
please go to:
www.vdma.org/messeservice_weltweit
For information on the Federal Government’s
AMP, go to the website of the Association of the
German Trade Fair Industry (AUMA):
www.auma.de
Author:
Harald Frank
VDMA Pumps + Systems

Joint stands in 2017: Pumps + Systems
Compressors, Compressed Air and Vacuum Technology
Chemtech, Mumbai, India

14. – 17.02.2017

CIPPE, Beijing, China

March 2017

GASTECH, Tokio, Japan

04. – 07.04.2017

IFAT Eurasia, Ankara, Turkey

April 2017

Iran Oil Show, Teheran, Iran

April/May 2017

OTC, Houston, Texas, USA

May 2017

IE Expo, Shanghai, China

May 2017

MIOGE, Moscow, Russia

June 2017

Caspian Oil & Gas, Baku, Azerbaijan

June 2017

OGA, Kuala Lumpur, Malaysia

July 2017

IFAT India, Mumbai, India

September 2017

WATEX, Teheran, Iran

September 2017

KIOGE, Almaty, Kasachstan

October 2017

WETEX, Dubai, VAE

October 2017

KHIMIA, Moscow, Russia

October 2017

ADIPEC, Abu Dhabi, UAE

November 2017

Solid and highly flexible
BoWex® HEW Compact combines the benefi ts of the plug-in BoWex® system with the elasticity of a highly fl exible coupling
in a compact design.
High quality and high-performance shaft couplings for any kind of compressors and vacuum pumps are available from KTR.

www.ktr.com
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INTERNATIONAL ROTATING EQUIPMENT CONFERENCE

Third Rotating Equipment Conference in 2016
For the third time, VDMA Pump + Systems and Compressors, Compressed and
Vacuum Technology Associations, together with EFRC (European Forum for Reciprocating Compressors), are jointly supporting the International Rotating Equipment
Conference (IREC). The IREC will unite the International Pump User Forum, the
International Compressor User Forum and the EFRC Conference under one roof.
The Conference will be held in Düsseldorf on 14 and 15 September, 2016.

‘The response to the call for papers was excellent’, commented Christoph Singrün, CEO of
Pump + Systems as well as Compressors, Compressed and Vacuum Technology in January
2016. ‘Over 200 specialists and decision-makers
from industry, science and administration
answered the call for submitting special articles
for the conference. Not only the quantity, but
also especially the quality of the abstracts was
outstanding. For the purpose of improving quality, the online form time contributed to abstract
submissions by participants for the first time.
The variety of subjects will ensure a highly
diverse program.’
The program committee, consisting of
high-ranking representatives from science,
manufacturing and operations, will guarantee
very high quality to satisfy the high expectations of visitors.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016

TURBOLAB
Today, the IREC is already the world‘s largest
‘Rotating Equipment’ conference. Nevertheless,
future events are to become even more user-oriented and international. In 2012, the IREC had
around 850 attendees from 40 countries.

All new smart
high vacuum systems

Successful combination of conference
and trade exhibition
The IREC is accompanied by a trade exhibition.
In 2016, a space of 853 m² and 89 stalls will be
available for the trade exhibition. Anyone interested in attending the trade exhibition may
book a stall through www.introequipcon.com/
exhibition. As of February 2016, 50 % of the
trade exhibition have already been booked. The
event offer is rounded off by the EFRC advanced
training seminar ‘Lubrication and Wear’ as well
as an extensive evening program on the first
event day.

The subjects
The headings of the individual sessions: Explosion Protection, Oil & Gas Petrochemical, Energy
Savings, Acoustics and Vibration, Waste Water,
Cavitation, Pump Design, Condition Monitoring
and Diagnostics, Liquefied Gas, Positive Displacement Pumps, Pump System Design,
Eco-Design Challenges, Materials, Design Methods, Bearing and Seals, Positive Displacement
Compressors (Design, Application, Research),
Turbo Compressors (Design, Application,
Research and Components), Reliability and
Maintenance, Energy Efficiency In Compressed
Air Systems and Vacuum Technology (Application, Research, System Design) indicate that
there will be interesting subjects for discussion
both for manufacturers, but also in particular
for users.

S M A L L POWERF UL
S M A RT
PLUG & PLAY
TURBOLAB are plug-and-play high vacuum pump systems
based on well-proven components. Different configurations
cover individual vacuum demands.
TURBOLAB systems come completely preassembled with turbomolecular
pump, backing pump and the innovative TPU display power unit.
The basic TURBOLAB can be upgraded with up to six accessories and
two gauges.
Highlights
Enhanced pump
performance
Compact & mobile
Benchmark design,
reliability and
functionality
Backlight display of
the TPU display
power unit

Easy to relocate
pumps out and
away from the frame
Integrated data
logger logger and
web server for
control, monitoring
and configuration

www.oerlikon.com/leyboldvacuum

More on the internet
Under www.introequipment.com, interested
parties are able to retrieve further information
and to register online. Online registration is
already available.

Oerlikon
Leybold Vacuum GmbH
Bonner Strasse 498
D-50968 Köln
T +49 (0) 221-347-0
F +49 (0) 221-347-1250
info.vacuum@oerlikon.com

Covering a wide
range of applications
with a full range of
high vacuum and dry
or wet forevacuum
pumps

PROCESS INDUSTRY
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As automation is increasingly embraced in the process industry, the requirements on pumps, compressors and valves change accordingly.
Decentralized intelligence and networking are a prerequisite for their employment in Industry 4.0 systems.

Fluid flow machinery 4.0: a two-way conversation
Dr. Kathrin Rübberdt
The potential for innovation of pump and compressor manufacturers is
tremendous: Optimized system solutions and efficiency, intelligent control
concepts, reduced emissions and constructions with regard to the environment are the key. Automation and networking create new opportunities
to increase productivity: Fluid flow machinery 4.0 is ready to roll.
Effective cost management, quality and reliability are drivers of automation in the process
industry. This general trend also has an impact
on pumps and compressors. They need to fit
seamlessly into the overall automation strategy,
and the communication capabilities need to be
enhanced.
To an increasing extent, manufacturers are
responding by offering system solutions or
package units which go beyond the basic functionality of a “process pump” or “compressor”.
While all relevant technology is connected to
centralized process control systems, components are fitted with distributed intelligence.
This reduces the load on the central control systems and makes it easier to adapt the equipment when changes are made to the process.

Reasons behind this trend are the individualization of production, shorter product lifecycles,
fluctuating sales and faster time to market.

Intelligent, distributed, network-enabled
Industry observers expect that substantially
more intelligence and functionality will be
migrated to the field level. Modular design is an
additional factor. Subsystems are designed to fit
together like Lego bricks. Components can be
combined in different ways to meet application
needs, and it should be possible to swap them in
no more than an hour. Versatility must be built
into the equipment to allow rapid adaptation
and integration into a variety of systems.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016
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To provide connectivity to higher-level control
systems, manufacturers must design enhanced
communications functionality into the equipment (based on real time enabled Ethernet bus
technology, etc.). In addition, on-board microprocessors and stored algorithms must be capable of autonomously executing a defined set of
functions. Bidirectional data transfer must be
supported. The Industry 4.0 concept is built
around the flow of information from high-level
control systems to field devices and between
different devices.

Compressors 4.0:
more efficient generation of compressed air
The system context is also important with
regard to energy efficiency in the generation of
compressed air. Users are making a greater
effort to recover heat even on older compressors. They are also looking at optimization of
auxiliary equipment such as dryers. From the
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overall system perspective, minimizing leakage
yields the best cost/benefit ratio. Setting the
pressure to the lowest possible level for the
application can also boost efficiency. More and
more, companies are embracing operational
energy management.
In the era of Big Data and Industry 4.0, systems
and applications will become more and more
intelligent and they will be integrated into complex industrial infrastructure, claims a leading
manufacturer. One-stop shopping is an attractive option for a user base which increasingly
prefers complete solutions – one of many
requirements that will ensure that the innovative potential of this industry will stay in high
demand.
Dr. Kathrin Rübberdt
Communications
DECHEMA Ausstellungs-GmbH,
Frankfurt am Main

B E S t I N C L A S S - tOP MARKS FOR BECKER
▪ 8 compact model sizes from 70 up
to 780 m³/h
▪ Fastest pump-down times in direct
comparison
▪ Ultimate pressure <0.1 mbar abs.
▪ Integrated gas ballast as standard
▪ Lower installed motor power in
direct comparison
▪ MAP variants available
(O2, N2 & CO2)
▪ Smooth surfaces for quick, easy
and hygienic cleaning
▪ Optional extended operating
range and functionality through
VARIAIR technology specific
frames

When integrating our U 5. rotary vane vacuum
pumps into your systems and machines, you will
personally experience the dynamic and creativity
of Becker. May be also with an unconventional
solution.

the new Becker oil-lubricated rotary vane
vacuum pumps U 5.

VaCuum PumPs • COmPRessORs
WWW.BeCKeR-InTeRnaTIOnaL.COm

Screw pumps with standardized geometrical dimensions can be used as pumps in the chemical and petrochemical industry.

Standardized chemical pump revised
Christoph Böhnisch, Björn Sapper and Ralf Richter
A very wide variety of liquids have to be processed in refineries,
chemical parks and chemical plants. Operators want to have the
smallest range of pump versions possible for these processes. For
what are known as standardized chemical pumps, only centrifugal
pumps have been used until now. Screw pumps with geometric
dimensions in accordance with DIN EN ISO 2858 now provide an
energy-efficient alternative.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016
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Why use screw pumps?
While working on developing pumps further
within the past few years, the focus has been on
energy consumption and lowering operating
costs especially as regards the total cost of ownership (see fig. 1). Consistent development has
led to the productivity of centrifugal pumps
increasing significantly relative to the standardized minimum demands even when their overall size remains static. However, the centrifugal
operating principle places physical limits on the
pump. That is, changes in the rotational speed,
pressure increases in the system or the flow of
high-viscosity liquids/fluids can have negative
effects on the efficiency coefficient. In these
times of rising energy prices, the utilization of
centrifugal pumps can quickly become uneconomical.
These considerations led to the review of how a
standardized chemical pump can be implemented with increased efficiency in difficult

Energy expenses
3rd year
Energy expenses
3rd year

Energy expenses
2nd year

Energy expenses
1st year

Energy expenses
2nd year

Energy expenses
1st year

Acquisition
Acquisition
Centrifugal pump

Screw pump

Fig. 1: Centrifugal pump vs. screw pump over a period of three years
*based on: 2,900 1/min / 20 cSt / 8,700 (h )/a / 0.08 €/(kWh)

applications. The high efficiency of the positive
displacement principle means screw pumps are
predestined for use in the chemical and petrochemical industry, where the endeavor is to
attain the highest possible level of efficiency in
the processes.
In close cooperation with a renowned chemical
concern headquartered in North Rhine-Westphalia, an entirely new concept was developed

Source: Leistritz

As an ever larger number of various chemical
products have been developed and put on the
market over time, the variety of liquids to be processed has increased as well. The consequences:
refineries, chemicals parks and chemical plants
are becoming more and more complex. With this
development, the demands on the conveying
tasks of the pumps in use also increase. Operators, however, want to accomplish all their processes with the smallest range of pump varieties. But this demand implies two conflicting
points: standardization yet flexibility of the
standardized chemical pump. Hence, the standardized chemical pump was developed to combine the advantages of standardization with the
technology and flexibility of a screw pump.

Total cost of ownership (TCO) over a period of three years*
Centrifugal pump vs. screw pump

Total cost of ownership

The standardized chemical pump’s success story
began in the 1970ies. At that time, the chemical
and petrochemical industries introduced a standard pump whose dimensions, hydraulic capacity, pipework and installation type were very
strictly determined. The primary aim of this
standardization was compatibility regardless of
manufacturer, simple system design and simpler installation. The centrifugal pump has long
since been considered a “workhorse” in this
field of application and is used by all system
operators.
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Fig. 2: Depiction of a screw pump
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time that pumps with different operating principles can easily be replaced. This is a crucial
advantage both for replacing pumps in current
systems as well as for new projects.

Advantages

Fig. 3: Comparison of a centrifugal pump and a screw pump

Screw pumps are predestined for use in the
chemical and petrochemical industry.

Source: Leistritz

at whose core is a high-efficiency screw pump.
This day in age, screw pumps are not subject to
any form of standardization as regards geometry or performance data. For this reason, replacing centrifugal pumps with comparable screw
pumps in current systems is not possible without costly modifications to the piping, basic
framework and driving units. Even for new projects, the system must be designed with manufacturer-specific connection geometry if a screw
pump is to be used. These disadvantages have
now been eliminated due to a completely new
pump concept in which a three-spindle screw
pump series with the same connection geometry as centrifugal pumps in accordance with DIN
EN ISO 2858 has been developed. This is the first

Fig. 4: Screw pump flow and pressure diagram

Due to their positive displacement principle,
screw pumps provide several advantages. The
characteristics are nearly pressure-firm. For
example, if the pump conveyance pressure is
increased, the conveyance volume flow is
reduced only minimally. Furthermore, the necessary discharge pressure can be generated
within the permissible operating range at any
rotational speed. Screw pumps themselves produce no pressure. Compared to standardized
chemical pumps, they only overcome the system’s resistance with which they can supply the
maximum permissible differential pressure of
16 bars independent of the rotational speed.
Since centrifugal pumps regulate the discharge
flow with a throttle, the system has to be
secured with a pipeline valve. With a positive
displacement pump, it is different. For securing
the pump itself, the newly developed screw
pump has an adjustable internal pressure limiting valve standard. Another advantage of this
type of pump is that the differential pressure in
the permissible operating range is independent
of the viscosity of the conveyance medium.

Functional principle
The three-spindle screw pump described here
belongs to the category of rotating positive displacement pumps and is self-priming. Thanks to
its very narrow sealing gap, it is highly efficient.
The spindle profiles of the centrically arranged
drive spindle form closed chambers with the
two flanking idler spindles. These chambers
pump the material gently without violent pressure in an axial direction.
The spindle fitting rotates inside the pump
housing within small tolerances in order to
achieve the narrowest possible gap between the
outer diameter of the spindle and the housing
bore, which minimizes the pump’s hydraulic gap
losses. The narrowly tolerated spindle holes
ensure that the spindle is radially steered inside
the housing. During this process, the drive spindle is completely free of any hydraulic shearing
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forces resulting from the flow pressure due to
Due to their positive displacement principle,
its special profile. Hydraulic shearing forces
screw pumps provide several advantages.
influence only the flanking running spindles
that form a highly resilient slide bearing system
Both fluctuating viscosities and variations in
together with the housing bore.
To build up low-pulsation pressure, a certain pressure in the system only have marginal influamount of internal leakage is necessary, ence on the flow volume (see fig. 5). If a frewhereas a smaller proportion of the chamber quency converter is used, the flow volume can
volume flows out of the chamber with higher be set very precisely by adjusting the rotational
pressure over the sealing gap into the chamber speed, because the rotational speed and the
behind it with lower pressure. This leads to the flow volume are linearly proportional.
flow pressure being distributed linearly over the
closed flow chambers that are
available. This way, a low-noise
and low-pulsation conveyance
characteristic is achieved
METERING MEASUREMENT & CONTROL TREATMENT DISINFECTION IMPLEMENTATION
where the pulsation is typically
under 1 % of the differential
pressure. This flow principle is
depicted in figure 4.

Promises a lot … and delivers:

High efficiency
Compared to the efficiency of
centrifugal pumps, noticeable
increases can be achieved with
“standardized chemical” screw
pumps, especially in the range
of small specific rotational
speeds of <20 min-1. The high
volumetric efficiency due to
the narrow sealing gap is
increased even more when
high viscosity fluids are conveyed. This way, these pumps
can reach values of considerably more than 90 %, for example, even when operating with
a 6-pole motor on a 50 Hz network (that is a rotational speed
of 950 min-1 at a viscosity of
100 mm²/s).
Especially when being started
up, the material to be conveyed
is often at relatively low temperatures and therefore higher
viscosities.
If
centrifugal
pumps are used, lower conveyance capacity at the beginning
must be taken into account.
Here is where the screw pump
has the advantage due to its
volumetric operating system.

precise solenoid drive, predictive control
technology and intuitive operation.
X-tremely clever: the new gamma/ X

ProMinent has reinvented
the metering pump.
With a large number of pioneering
technologies, the new gamma/ X
is the perfect solution for complex
metering tasks.
www.prominent.com/gammaX

X Solenoid-driven diaphragm metering
pump for 2 to 45 l/h at back-pressure
from 25 to 2 bar
X Intelligent control electronics
X Without failure-prone sensors
X Integrated timer for
timer-controlled metering
X Cavitation detection
X Automatic venting system
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Fig. 5: Comparison of efficiency curves
*based on 8 bars / 2,900 1/min

Figure 5 depicts the various efficiency curves of
centrifugal pumps and screw pumps relative to
viscosity. Here, the advantage of the positive
displacement pumps stands out. Whereas the
efficiency is still relatively the same while conveying waterlike liquids/fluids, with the newly
developed screw pump one can achieve an
increase in efficiency of around 35 % even at a
viscosity of 20 mm²/s. For the conveying of

For applications in the chemical sector, the
stability of materials must be considered.

fluids starting at 100 mm²/s, a comparable
centrifugal pump needs three times as much
energy, meaning that their use quickly becomes
uneconomical.

Viscosity and heating
Efficiency plays a large role when it comes to
heating. If there is discontinuity in the system’s
operations, the viscosity of the material to be
conveyed changes. In order to operate centrifugal pumps in the best possible way, the fluid
that is to be pumped must exhibit a viscosity of
no more than ~ 300 mm²/s. In many cases, the
operators are also forced to achieve the appropriate viscosity of the material that is to be conveyed by heating it. Generally, the entire system

is heated, including the pipes. Such costly heating equipment and the high energy expenses
that go along with it can be significantly minimized with this newly developed screw pump.
This pump is able to convey a maximum viscosity of up to 5,000 mm²/s while still maintaining
a high efficiency level. By using this pump, heating the pipework can be kept to a minimum or
even cut out altogether.

Further technical features
One positive characteristic of centrifugal pumps
is that they can be regulated using a throttle
valve. This way, the desired flow volume can be
adjusted with simple measures by changing the
pressure in the system. However, with this type
of regulation, the centrifugal pump is no longer
being operated at its ideal operating point,
which has a negative effect on the efficiency.
Throttling cannot be used with positive displacement pumps for regulating the flow volume, as their outlet volume is only negligibly
dependent on the system’s counterpressure.
Installing a bypass is also associated with energy
dissipation. From the energy perspective, therefore, operating pumps with a frequency converter are generally the most effective solution.
The impeller size is usually adjusted in order to
adjust an operation point in centrifugal pumps.
However, reducing the diameter of the impeller
also reduces the centrifugal force at the expense
of the efficiency. This is different with the screw
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pump introduced here. With three pump sizes, it
covers up to 14 standardized chemical pump
sizes. When one of these is used, only the pitch
is adjusted. Because a change in the pitch has
no influence on the size of the gap dimensions,
the high efficiency is maintained.
The new screw pump is equipped with only
three static seals in order to reduce the risk of
leakage. Thanks to the O-rings and the magnetically coupled shaft sealing, it fulfills the
demands of the TA Luft (German Technical
Instructions on Air Quality Control). This is called
a “technically sealed” pump. If
so desired, it is also possible to
have a version with a mechanical seal. The pump has a spindle fitting that is axially
hydraulically balanced and
therefore does not need any
special positioning (which is
not the case with centrifugal
pumps). The hydraulic thrust
compensation is performed
with balance pistons similar to
a shaft collar. The balance pistons arranged in the pressure
chamber seal against the
housing around them and balance out the axial thrust.
In order to meet the demands
of a standardized chemical
pump from an engineering
standpoint as well, in the new
development, all components
that come into contact with
the product have been entirely
produced in stainless steel.
This is unique among current
three-spindle screw pumps
that, as a machine equipped
with floating bearings, place
high demands on both the
material combination and the
production tolerances. In order
to guarantee precise processing of the stainless steel components with an immensely
high surface quality, an ingenious production technique is
called for. With this technique,
however, the spindles on slide
bearings
place
special
demands on the material.

Thanks to a special surface treatment, the entire
plug-in unit, which consists of a housing, spindles and bearing for the male spindle, is produced using stainless steel (A316L/1.4404)
without having to use any sort of supplementary coating.
For applications in the chemical sector, stability
of materials is a further aspect that must be
considered. Thanks to the treatment procedure
used here, the corrosion resistance remains at
100 %.
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Advantages at a glance
The demands on standardized chemical pumps, fulfilling the standards and
norms in the chemical and petrochemical industries on the one hand and
providing more flexibility on the other, have grown. It was not possible to
manage this combination with the technology of centrifugal pumps
applied in this field. The self-priming, positive displacement pump is an
energy-efficient alternative with numerous advantages:

•
•
•
•
•
•
•
•
•

geometric dimensions according to DIN EN ISO 2858, therefore 1:1
replacement without having to adjust the installation
higher efficiency especially at higher viscosities
permissible viscosity range of 10 – 5,000 mm²/s
differential pressure of 16 bars independent of the material’s viscosity
reduction and/or complete omission of heating possible
coverage of 14 comparable centrifugal pump sizes with only three screw
pump sizes
TA Luft compliant
components that come into contact with product are made entirely of
stainless steel (1.4404)
low component count

Source: Leistritz

Service and maintenance
Single-flow positive displacement pumps are
characterized by a multitude of positive features. That is why keeping the number of com-

ponents as small as possible was taken into consideration while designing the new screw pump.
For the operators, the advantages are already
noticeable when spare parts are being stored.
They benefit from a smaller capital commitment and a lower service budget.
Normally, it is possible to replace the compact
components with only a small amount of work
directly on site, without having to transport the
pumps to a service center or a workshop. This
simplified service step facilitates quicker return
to operations. This way, reductions in downtime
for the purpose of maintenance or servicing
have a direct influence on the operator’s results.
In order to act even more flexibly and quickly in
the case of servicing, completely pre-assembled,
tested plug-ins, which serve as replacement
aggregates, are available. They consist of a liner,
a set of spindles, bearing and a seal and are
replaced 1:1 without having to remove the
housing from the system or having to disconnect the system from the piping.
Authors:
Christoph Böhnisch,
Managing Director
Björn Sapper,
Sales Manager Chemical Industry
Ralf Richter, Development Engineer
Leistritz Pumpen GmbH, Nuremberg/Germany
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Electro-mechanical differential gear units can be used for the variable operation of boiler feed pumps.
This makes them particularly interesting for use in power plants which have to organize their operation flexibly.

Photo: Fotolia / rcfotostock

Highly efficient speed regulation for centrifugal pumps
Klaus Löffler and Dirk Küllmey
Operators of power plants, including smaller fossil power plants, are
increasingly confronted with the problem of adjusting the power plant
operation flexibly to the demands of the power market and, thus, to the
provisions of the German Renewable Energy Act (EEG). In concrete terms,
that means: The existence of wind or sun decides whether a power plant
can be run with high or low load. If a power plant has to run with reduced
load, its efficiency suffers and the costs per generated megawatt hour rise.
To address this problem, important components of the power plant, such
as the boiler feed pumps for example, can be operated more efficiently
with the help of a speed-regulated drive.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016

INNOVATIONS & TRENDS

Source: Sulzer

26

Various possibilities exist for the regulation of
centrifugal pump drives. These possibilities are
compared below.

Throttle regulation

Source: Sulzer

Fig. 1: Throttle regulation of a centrifugal pump

In the case of throttle regulation, practically no
investment costs are incurred. Here, the reduction of the flow rate takes place with the help of
the pressure-side regulator valve. This valve is
closed until the desired flow rate is achieved.
This results in a steeper system curve (fig. 1).
The resulting loss of power can be determined
by calculating the throttle loss:
[1]

Source: Sulzer

Fig. 2: Performance with throttle regulation

A disadvantage of this type of regulation is that
the pumps are operated far from the point of
optimum efficiency. This not only makes them
less efficient, the increased recirculation in the
impeller side spaces also causes much greater
vibration. In the long term, this leads to greater
wear, higher maintenance costs and, in the end,
to a reduced service life of the pumps. Nevertheless, energy savings can also be achieved using
this type of regulation (fig. 2).

Speed regulation

Source: Sulzer

Fig. 3: Speed characteristic diagram of a centrifugal pump

Fig. 4: Performance of a centrifugal pump with speed regulation

Fitting boiler feed pumps with variable drive
units has been common practice for many years.
In this way, the pumps can also be operated
with the best possible energy efficiency even at
low power consumption rates. In the optimum
case, a pump system is designed in such a way
that, with variable speed, it can always be operated as closely as possible to its highest efficiency. The best points for each speed lie along a
parabola which passes through the coordinate
origin (BEP curve, see fig. 3). In operation, a centrifugal pump will always follow its curve up to
the point where its curve meets the system
curve. If the speed is reduced, the intersection
point moves along the system curve.
As, according to the laws of similarity, the output of a centrifugal pump varies with the cube
of the speed, a reduction of the pump speed
leads to the high reduction of output shown in
fig. 4. If the power saving with identical flow
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SIMPLY A CL ASS BETTER:

rate is compared with that of pure throttling from
fig. 2, it is clear that the energy saving with speed
regulation becomes more attractive, the greater
the partial load with which a pump is operated.

INDIVIDUAL AND
EFFICIENT

As the resistances of system curves vary with the
square of the flow volume, when the flow rate is
lower, the discharge head requirement (pressure) is
also reduced [1].

Speed regulation possibilities for pumps
In past decades, most power plant pumps were
equipped with hydraulic variable speed coupling
gearboxes for speed regulation. These are reliable,
robust and easy to regulate, but the low efficiencies, the need for a complicated cooling system and
the inability to operate the system in partial load
mode leave much to be desired.

Intelligent Concept: Type SZCUT

Cutting – Pumping – Reprocessing of
cooling liquids with metal chips

60

S
YEAR r
rge
e

lenb

a
Schm

Converter technology has developed so far that
boiler feed pumps with outputs over 20 MW are
now also operated with converter technology.
While full power converters are already established
in low voltage drives, their use in medium voltage
drives is progressing more slowly. The advantages
of full power converters are their easy controllability, their higher efficiency over the whole speed
range and their low space requirement. Their disadvantages are the high costs of power electronics
and the cost-intensive wearing parts.

Powerful: Type SM –

integrated
cutting
element
waste water
pump.
Self priming pumps with
short suction time for
contaminated media

In the case of both full power converters and
hydraulic variable speed couplings, a new motor is
generally required for a retrofit.

Use of an electro-mechanical differential gearbox
Because of the changing load profiles of a 300 MW
power plant, an existing boiler feed pump was to
be converted to speed regulation. The speed regulation was to be realized with an electro-mechanical differential gearbox. The reasons for this choice
were the high efficiency and reliability of the system. This solution also ensured that the existing
motor could continue to be used.

Extreme wear
resistant: Type FB
Recessed impeller pump
for highly contaminated
media

The experience with the system to date is described
below.

Schmalenberger GmbH + Co. KG • D-72013 Tübingen
Phone: +49(0)7071-7008-0 • Fax: +49(0)7071-7008-14
info@schmalenberger.de • www.schmalenberger.de
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1. Differential gear
incl. step up gear
2. Servo motor (ASM)
3. Frequency converter
4. Main drive (E-motor)
5. Driven pump
6. Output shaft

Fig. 5: Pump unit with variable speed gearbox

Functionality of the variable speed drive [2]
Fig. 5 shows the principle of an EMDS (electro-mechanical differential system), consisting
of a differential gearbox (planetary gearbox), a
step-up gearbox (spur gear stage), a servo motor
(differential drive) and a low voltage frequency
converter for variable-speed operation of the
servo motor.
The main drive, in this case a two-pole asynchronous machine, drives the ring gear of the differential gearbox at constant speed (fig. 6, gray
path). The planetary carrier of the differential
stage (fig. 6, green path) is connected to the
pump (fig. 5/5) by a step-up gearbox.
By means of the step-up gearbox (spur gear
stage), the required transmission ratio (+i/-i) to
the pump can be adjusted. The variable speed
(+n/-n) of the servo motor (fig. 6, orange path) is
overlaid with that of the main motor in order to
realize variable-speed operation of the pump.

Fig. 7 shows the principle of the overlay of main
motor power/speed (gray) and servo motor
power/speed (orange). In the example described
below, the power of the main machine is
designed for 90 % of the required pump output
(100 %).
For example, to guarantee 100 % of the speed to
the pump (“A”), 10 % power must come from the
servo motor, which is then operating in motor
mode.
However, if only 80 % of the pump speed is
required (“C”), 50 % output is required on the
output side. But the main motor, permanently
connected to the power grid, supplies 60 % output power. Here, the servo motor is operating in
generator mode (≤ 90 % pump speed), is driven
by the main motor and feeds approx. 10 % of the
energy recovered back into the power grid.
At an operating point of 90 % (pump speed), the
servo motor is stationary and 100 % of the
pump power required comes from the main
motor (“B”).
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Test of the differential gearbox
In order to test the power output of the drive
system under full load, a trial run of the drive
train was arranged on the premises of a motor
manufacturer. There, the system was tested
according to the specifications, and the efficiencies were determined.
Test setup: The electro-mechanical differential
system for speed regulation was coupled with
the customer’s drive motor. Instead of the pump,
a converter-driven asynchronous motor was
used. In the converter of this braking machine,
the starting torque curves of the boiler feed
pump according to pump type MD200400/1d+6 were loaded. Dependent on the pump
speed, a torque corresponding with the curve
was applied. The drive motor was supplied by a
rotating motor-generator set. This made it possible to accelerate the drive motor slowly on the
basis of a u/f curve or, by means of a power contactor, or to connect it directly to the supply volt-

Project: Conversion of a boiler feed pump to speed regulation
Characteristic data of the boiler feed pump:
• Type
MD 200-400/1d+6
• Output of the pump under full load 4.1 MW
• Flow
1,000 m³/h
• Discharge head
1,355 m
• Interstage take off (ITO)
133 m³/h / 55 bars
• Temperature
165 °C
Specifications for the project conversion to speed regulation:
Flow
500–1,000 m³/h
Discharge head
1,143–1,355 m
Interstage take-off (ITO)
133 m³/h / 55 bars
Use of the existing motor

•
•
•
•

Speed characteristic diagram for future operation
Minimum speed
2,486/min
Maximum speed
2,980/min

•
•

Source: Sulzer

YOUR Business – OUR Technology
MULTISAFE Double Hose-Diaphragm Pumps
Handling of abrasive, aggressive and toxic media
Flow rate up to 1000 m3/h Pressure up to 500 bar
| Reactor, Autoclave, Filter Press
and Gasifier Feeding
| Tailings Transfer
| Fly and Bottom Ash Disposal
| Pipeline Transportation
| Wet Oxidation
| Dewatering
FELUWA Pumpen GmbH | Germany | info@feluwa.de | www.feluwa.com

Engineered and Made in Germany
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Ring gear: connected
to main drive –
constant speed

Planet carrier:
connected to pump
or compressor –
variable speed
Sun shaft:
connected to servo
adjustment
of variable speed
Fig. 6: Principle of the planetary gearbox

age. The setpoint pump speed was entered
through the visualization interface of the control system. The desired pump speed was set by
means of the servo (speed-regulated).

Source: Sulzer

Mechanical setup: Fig. 8 shows the test setup.
On the right hand side is the drive motor (green),
in the middle the differential gearbox (blue) and
on the far left the braking machine/pump substitute (blue).

speed servo motor = 0

regenerative

motor-driven

Fig. 7: Operating modes of the variable speed gearbox

Acceptance tests
In addition to the pure output tests at different
speeds, the following operating modes were
tested and/or tests carried out:

•
•
•
•
•
•

Auto Start: simulation of start-up against
open pressure valve; ramp-up in 16 seconds
Auto Off: normal shutdown of the system
Quick Stop: safe shutdown of the drive
Quick Start: ramp-up in 5 seconds
Soft Start: normal start against check valve
Mechanical vibrations of the system

In addition, as usual in such tests, the bearing
temperatures were monitored.

Performance test results
The measured results confirm the project specifications without exception. If the differential
gearbox, including its auxiliary systems and converter, is considered alone, the high efficiency
specifications have been confirmed. Even in the
partial load ranges, the gearbox with servo motor
and low voltage frequency converter achieves an
overall efficiency of >95 %. If the whole drive train
is also taken into account, i.e. including the main
motor, the measured efficiency of the system
ranges between 92.7 % and 94.1 %.
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Rated data of the motors
Drive motor

Brake motor

ELIN HKM-163 D02

ELIN HKF-163 D02
ser. no. 526508 08001

PN = 4,350 kW

PN = 4,500 kW

UN = 6.3 kV

UN = 3.1 kV

IN = 462 A

IN = 968 A

J = 48 kgm²

J = 50 kgm²

Table: Test of the differential gearbox

Functional test run with the pump
In addition to the above full-load test, a functional
test run of the complete plant with the pump was
arranged with the customer. For this test, the pump
unit with differential gearbox and drive motor was
to be tested. The speed regulation of the drive was
to take place with the help of the control system
and the converter-driven servo motor. This test was
intended to show conclusively whether the whole
plant fulfilled the operating conditions and
whether the ITO performance data would be
achieved. For the subsequent integration into the
process control system in the power plant, the
characteristic diagram of the pump was also to be
determined. Last, but not least, this was also the
test to prove the claimed efficiency for operation at
2486 rpm and 500 m³/h.
Altogether, in extensive tests, 31 measurement
points with different volumes and/or speeds were
run. The efficiencies were again compared and confirmed. For the volume flow of 500 m³/h, the
planned pump efficiency of 75.8 % was slightly
exceeded by the 76.1 % achieved. The specifications
for volume flow and pressure for the ITO points
were complied with.

Conclusion
In the course of the project, it was shown that the
differential gearbox is a further alternative for the
variable regulation of pumps. Each individual case
must certainly be examined to determine where,
whether and which of the available systems should
be used. The following aspects must first be considered in order to make the correct decision for the
individual case:

Future conveying
Hygienic pumps –
optimized for efficiency

GEA oﬀers a complete portfolio of normal
and self-priming centrifugal pumps as well
as rotary lobe pumps – exactly tailored to
your needs.
Lowest energy and detergent consumption
Gentle product handling
EHEDG certified
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Fig. 8: Test setup for the performance test

•
•
•
•
•
•
•
•

system could be used in combination with other
rotating machines such as turbo-compressors.

Characteristic data: kW, volume flow,
pressures, speeds
Frequency of partial load operation?
Estimate of the speed ranges to be
operated in
Local space requirement
For retrofits: clarification of the previous
situation
Redundancy requirements
Investment framework/LCC
Service concepts

Source: Sulzer

The electro-mechanical differential gear unit
tested cannot just be used for the variable operation of boiler feed pumps. It could also be used
in cooling water pumps, water injection pumps
or pipeline pumps. It is also conceivable that the

One of the advantages of the system is that it is
possible, in the case of new systems, to select a
main motor with lower power, as the power of
the servo motor is added to the power of the
whole drive. And if, in the case of retrofits of
existing systems, more output is required from a
pump, it is possible with such a variable speed
drive to provide this within a defined framework
while keeping the existing motor and the existing pump.
Authors:
Klaus Löffler
General Manager Technical Services
Dirk Küllmey
Sales Director NE PRN
Sulzer Pumpen (Deutschland) GmbH, Bruchsal
Source references:
[1]
Johann F. Gülich, Kreiselpumpenhandbuch
(Centrifugal pump manual), page 603
[2]
SET Solutions

Fig. 9: Functional test run with the pump
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Leaking of fluids cannot be risked: applications in chemical industry are especially challenging for pumps.

Photo: Fotolia / industrieblick

Oscillating displacement pumps:
more safety thanks to two diaphragms
Heinz M. Nägel

Leaking of toxic fluids from pumps may result in severe
consequences for the environment. In order to avoid such
risks, displacement pumps of double hose-diaphragm type
are designed with double sealing and equipped with a
diagnostic system for early fault detection. They are thus
most suitable for the use in chemical industry, energy
generation or pharmacy applications.
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In the past few years, diaphragm pumps have
made huge steps in evolution. More than 35
years ago, process requirements with regard to
reliability and hermetical sealing of pump casing and environment led to the addition of a
hose-diaphragm to the flat diaphragm in piston
pumps.

Source: FELUWA

The so-called hose diaphragm piston pumps are
being operated all over the world in various
industry fields, amongst others with operating

No contact with transported material
The key task of these diaphragm pumps is the
transport of abrasive and/or toxic fluids which
are dangerous for human beings or the environment. Diaphragm pumps with hydraulic or
mechanic diaphragm drive meet this requirement, because separation from the environment is achieved by the statically sealing elastic
diaphragm.
With diaphragm pumps, dry and wet ends are
hermetically sealed from each other, which
offers enormous advantages in terms of wear.
Dynamic seals are greased and undercut by the
sealing fluid. Therefore, dynamic seals of traditional piston pumps will never allow for absolutely tight sealing.

Source: FELUWA

Fig. 1: Double hose-diaphragm pump for chemically aggressive or
mechanically abrasive fluids and highly viscous media of variable
consistency with dry solid contents of up to 80 % and temperatures
of up to 260 °C.

pressures of up to 500 bars and medium temperatures of up to 260 °C. The hose-diaphragm
is no longer regarded as typical wearing part, so
that significantly longer operation times are
achieved with the hydraulically actuated
hose-diaphragms than with traditional flat diaphragms. This design has further developed into
the double hose-diaphragm process pump: a
hermetically sealed, oscillating displacement
pump with mathematically verifiable redundancy.

Fig. 2: The diaphragms are completely supported by the hydraulic fluid at all times.
This allows for the handling of maximum pressures of 500 bars.
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The special characteristic of the double hosediaphragm pump (figs. 1 and 2) is that this design
is not equipped with the traditional flat diaphragm.
Separation from the environment is ensured by a
double hose-diaphragm. The redundant hose-diaphragms enclose the medium and ensure linear
flow through the pump without deviations. The
hose-diaphragms are activated by the piston over a
hydraulic actuation fluid and move in time with
the pump stroke.

Safe pumping
with sealless
submersible pumps
■

Mechanism comparable with a human vein
One of the unique features of this design with its
above-average overall efficiency is the linear flow
path (figs. 6 and 7) and the fact that the conveyed
medium only gets in contact with the inside of the
hose-diaphragms and the check valves so that
requirements of hygienic applications can be met
relatively easy. The area in contact with the medium
is very small and the pump does not have any
noticeable dead space or gaps that allow for
deposit of slurry. The few metal parts can easily be
polished. Basically, the pump uses the mechanism
of the human vein. At the heart of this pump are
two hose-diaphragms which are arranged one
inside the other, although the pump would also be
fully operational with only one diaphragm.

Continuous design optimization
Decades of experience in the development, production and maintenance of hose-diaphragm pumps
and more than 120 million operating hours with a
diversity of conveyed media, operating temperatures and pressures served as a basis for the optimization of the hose-diaphragm design.
Deformation was improved. Amongst others,
enhancement included the deformation behavior
as well as the flow resulting thereof and the velocity distribution of the medium within the diaphragm resulting of the contraction. In order to
achieve optimum material load, different hosediaphragm deformation scenarios were examined
(figs. 3.1 to 3.3).

■
■

maintenance-free
proven canned motor technology
high availability

Capacity:

max. 1600 m³/h

Head:

max. 1200 m

Motor power:

max. 670 kW

Applications:
■ tank farms
■ terminals
■ chemical plants and
refineries
■ gas storage caverns
■ UREA processes
Handled liquids:
■ liquefied gases, such
as LNG, NH3 and CO2
■ high volatile
hydrocarbons
■ cryogenic gases

more information
www.hermetic-pumpen.com/
submersiblepumps

Costs for operation and maintenance were further
reduced by using well-tried materials and valve
designs (the valves are practically considered as the
sole wearing parts). MTBM values are typically in a
range of more than 8,000 hours.
HERMETIC-Pumpen GmbH
info.pk@hermetic-pumpen.com
www.hermetic-pumpen.com
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Source: FELUWA

Fig. 3.1: First typical shape of hose-diaphragm deformation

Initially, the real deformation can only be determined numerically. It has to be considered that
even the mathematical determination of a simple soap bubble causes big problems. The
numerous material characteristics of the
hose-diaphragm caused by the medium pose a
great challenge for a numerical determination
of the solution. Therefore, extensive tests and
operational experience with the different elastomer and PTFE hose-diaphragm materials were
required to identify the optimum design. Furthermore, it was examined individually whether
the mathematical approach comes close to the
real deformation or whether improvements in a
certain direction were required. The result is a
reliable, long-lasting, high-quality hosediaphragm design. Operating times of more
than 20,000 hours are rather the rule than the
exception.
Depending on the application, different pump
configurations, which are specified in the following, are required.

Pumping of heterogeneous mixtures
Sedimentation in pipelines is avoided by increasing the flow velocity over the critical medium
velocity (see fig. 4).

Source: FELUWA

Fig. 3.2: Second typical shape of hose-diaphragm deformation

Due to the design such an approach is only conditionally possible with diaphragm pumps. The
free moving space of the diaphragm, however, is
limited by the static sealing. In order to avoid
overloading of the diaphragm, a residual volume (dead space) has to be maintained permanently in the pump. It is generally identical with
the displaced volume. In connection with
non-uniform flow through the pump, this dead
space favors sedimentation.
Conventional circular flat diaphragms are especially affected because of the undirected flow in
the pump head. In such a case, there is a risk
that the diaphragm is overstretched and damaged due to sedimentation. Typically, the diaphragm is sucked into the discharge valve and,
in extreme cases, is circularly perforated through
the valve seat (see fig. 5).

Fig. 3.3: Third typical shape of hose-diaphragm deformation
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The flow in a contracting hose-diaphragm has
several advantages. Sedimentation can be
avoided by means of application-oriented contraction. Depending on the design, it can be
determined whether a medium is suitable for
pumping against gravity from the bottom to the
top. Furthermore, downflow technology is available for pumping of heterogeneous mixtures
and media with coarse contaminations (see
fig. 6).
In order to avoid sedimentation and the resulting risk of diaphragm damage, double hose-diaphragm pumps literally turn the traditional
pumping principle upside down. Heterogeneous
fluids are therefore pumped from the top to the
bottom according to gravity and not from the
bottom to the top. The cylindrical shape of the
diaphragm with maximum linear flow lines
panders to the flow behavior and avoids the settling of solids.

Source: FELUWA

Pumping of fluids with high solids content
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Fig. 4: Solids transport in sewage discharge pipes:
solids behavior in turbulent flow

Diagnostic system warns of damage
In case of traditional diaphragm, double diaphragm or piston diaphragm pumps, condition
monitoring essentially focuses on the diaphragms themselves. The load limit of the diaphragms, however, is not determined by the
working range of the diaphragm, but depends
on the leak-tight clamping of the diaphragm.

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.
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The hermetically sealed double hose-diaphragm
process pump not only guarantees permanent
and reliable condition monitoring of the double
hose-diaphragm during operation, but also leaktight clamping of the diaphragm.
In the event of a diaphragm failure, operation of
the pump can be maintained for a certain period
of time even with a damaged diaphragm until
the next scheduled downtime or opportunity
for repair. This means a great advantage for
operating safety and plant availability.
The pump is furthermore equipped with an
acoustic diagnostic system which reliably and
individually detects wear or damage of the
check valves at a very early stage. Thus, the
pumps fulfil all requirements for predictive
maintenance and service, and the potential for
optimized maintenance can be fully tapped.

Model for low-pressure applications

Source: FELUWA

Fig. 5: Overexpansion of a flat diaphragm caused by sedimentation

One model of the double hose-diaphragm pump
has an extraordinarily high economic value for
pumping applications with a maximum operating pressure of 16 bars. Its design is based on a
consistent, easy-to-maintain, non-variable part
strategy. Only two designs with identical components are used for flow rates of up to 20 m³/h.
Even with this system, the medium does not get
in contact with the pump casing. Therefore, the
same material for the pump head can be used
for all applications.
The pump drive is ATEX-compliant and effected
without coupling or belt drive, directly by a gear
motor with integrated frequency converter for
flow variation. Another exceptional characteristic is the built-in compressor for continuous filling of the pulsation damper.

Fig. 6: Double hose-diaphragm pumps with downflow technology
for heterogeneous mixtures and fluids with coarse contaminations

This pump type does not require the elsewise
complex filling unit with shut-off and control
valves. Turning on and off the air filling device is
also unnecessary, since the built-in compressor
is only active during pump operation. Moreover,
the operating pressure of the built-in compressor is always noticeably higher than the pump
pressure. The air vessels are constantly filled to
an optimum level, so that a negligibly low pulsation is ensured, even with single-acting pumps.
As a consequence, these low-priced, single-act-
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The right pump for
every application

NETZSCH rotary lobe and
progressing cavity pumps

Fig. 7: Hose-diaphragm pump with air vessel and built-in
piston compressor for continuous, controlled filling of the
pulsation dampers

For each application there is an optimum
pump principle: that is why we offer you as
a leading manufacturer of bothtechnologies the right kind of pump for your individual application.

Information and internet technologies are
integrated into the products step by step.

ing pumps can also be utilized where otherwise double, triplex or even
quintuplex pumps are required.

What will the future hold?
The challenges for pump manufacturers are going to increase even further. Thanks to the fourth industrial revolution, information and internet
technologies are integrated into the products step by step. Essential
effects are increased flexibility, resource efficiency and cost savings. For
pump manufacturers, this means the development of communicative,
network-capable pumps which allow for data exchange with process
control and between the individual components, e. g. pumps and valves.

TORNADO® T2
rotary lobe pump

NEMO® progressing cavity pump

Author:
Heinz M. Nägel
Advising partner
FELUWA Pumpen GmbH, Mürlenbach
NETZSCH Pumpen & Systeme GmbH
Geretsrieder Straße 1
84478 Waldkraiburg
Germany
Tel.: +49 8638 63-0
Fax: +49 8638 67981
info.nps@netzsch.com
www.netzsch.com

High-pressure plunger pumps in industry and mining

Photo: Hauhinco

High-pressure plunger pumps in water hydraulics
Dipl.-Ing. Ralf Bukowsky, Dipl.-Ing. Thomas Jockenhöfer and Norbert Leonhardsberger
High-pressure plunger pumps are the core element of modern water
hydraulic systems. They are used as press drives, in descaling systems,
for hydroforming or in underground mining pump stations – just to
name a few. The increasing dynamics of innovations and the demands
of the markets for high-performance, efficient high-pressure pumps
and water hydraulics systems mean that a high degree of specialist
engineering knowledge and competence is required. Continuous
further development of pumps and turnkey integration into production processes in the various areas of application are imperative.
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The economical use of energy and raw material
resources, the benefits of water in new applications, together with current materials and
designs, mean that water hydraulics is being
used increasingly for industrial applications.

Differences between oil and water hydraulics
In oil hydraulics, axial piston pumps have essentially become established; used as fixed displacement pumps and control pumps.
Oil hydraulic components have high-quality
demands for the hydraulic fluid with regards to
specifications and purity. These demands or
similar demands are currently not met in water
hydraulics. The reasons for this may be process-related, e.g. in descaling or parts cleaning.
Or the users are not yet prepared to dedicate the
effort that is common in oil hydraulics for ensuring the quality and purity of the fluid medium.
Water is generally readily available, but in varying quality. Therefore, it is also necessary to stipulate specifications for the fluid in water-based
hydraulics. The aim should be a comparable
level of caution and care in the application of
water hydraulics systems as it is already the case
in oil hydraulics.
The benefits of water in comparison to oil contribute considerably to the areas of use for water
hydraulics. The good viscosity-temperature performance enables an even control accuracy in
case of temperature changes. Thermostatic control of the cooling circuit is therefore not
required. Compared to mineral oil, and as a
result of its up to 50 % higher bulk modulus,
water has lower elasticity. As a result, there are
minimal switching delays and time delays as
well as smooth movements at pressure and load
changes. The lower viscosity and higher corrosive aggressiveness represent a challenge for
design engineers.
Compared to oil, water can absorb around twice
as much heat due to its high level of thermal
conductivity. This leads to lower thermal strain
in throttling points. The 16 % higher density of
water means liquid friction and flow losses are
lower. Pressure losses with the same flow rate
and pipe diameter are approximately 50 %
lower. As a non-combustible liquid with almost
unlimited availability, the chemical-physical
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properties of water have a positive influence on
procurement, operating and insurance costs.
Water hydraulic components nowadays are just
as stable and reliable as oil hydraulic pumps.
Thus, RWTH of Aachen, for example, uses a
water hydraulic inline piston pump for stability
trials for oil hydraulic valves. The hydraulic water
inline piston pump has already outlived generations of oil hydraulic valve components. One disadvantage of the water hydraulic pump is that it

Water hydraulic components nowadays are just
as stable and reliable as oil hydraulic pumps.

is not adjustable. Experts in water hydraulics
compensate this disadvantage with innovative
system design. A prerequisite is a suitably comprehensive product range with pumps with the
appropriate engineering principle to make flexible delivery rates possible.

Pumps in modern water hydraulics
Pumps nowadays have to be energy-efficient,
robust and engineered for continuous operation
in their applications. High quality materials,
wear-resistant and corrosion-resistant coatings,
innovative technical designs as well as the latest
manufacturing and inspection processes guarantee low wear and long service lives. With

Water hydraulics – a historical digression
Nowadays, the term “hydraulics” is often used as a synonym for “oil
hydraulics”. Historically however, the term “hydraulics” comes from
the Greek “hydor”, for water, and “aulos”, for pipe. Water hydraulics
is the oldest hydraulic technology in the world.
The origins of industrial technical water hydraulics are marked by
the patent registered by Englishman Joseph Bramah in 1795 for a
hydraulic press driven by water pressure. The press operates in
accordance with Blaise Pascal‘s law of hydrostatics in communicating
vessels and amplifies the applied force 2034-fold. In Bramah‘s
press, the water is not used exclusively for force but also for signal
transmission.
The first weighted accumulator for large volumetric flow rates was
developed by William G. Armstrong in 1851.
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units can be adapted flexibly if the conditions
and requirements change. Numerous additions
and adaptations are available for all pumps.
Starting with pump bypass, pressure limiting
and safety valves, through pulsation dampers,
to custom designs, fully tailored pump units can
be manufactured.
The range and the configuration options are an
important prerequisite of the numerous applications of high-pressure pumps in water hydraulics. Alongside generating pressure, pressure
control is also essential for water hydraulic systems. In particular on press systems in the aluminum, copper, steel and stainless steel industry, both press drives and press controls are
essential system components which require a
high degree of specialist competence.

Fig. 1: High-performance five-plunger
pump with 400 kW drive power

a broad portfolio of three-plunger and fiveplunger pumps, which cover a range of volumetric flow rates from 50 to 738 l/min with operating pressures of up to 500 bars, a wide range of
applications can be covered. Optionally, every
pump type can be equipped with an external
lubricating oil supply and a variable frequency
drive.

The following examples for descaling and hydroforming show two industrial areas of application. A mining application is also assessed in
more detail with a high-pressure pump station
for underground longwall mining.
Other areas of use for high-pressure plunger
pumps can be found in the food industry, energy
production, petrochemical and various other
industrial processes.

High-pressure pumps for descaling

Source: Hauhinco

Various volumetric flow rate and pressure combinations are possible with every pump type by
simply replacing the pump inserts. This way, the

Fig. 2: Cross section of the pump insert
of a plunger pump

Together with solid forming, hydro-mechanical
descaling systems are a classic application for
water hydraulic systems. Next to the goal of
achieving scale-free surfaces, energy efficiency,
minimum water consumption and thus minimum cooling of the workpieces and optimum
integration of the descaling system in the production plants, they represent requirements
which are no less important or demanding.
High-pressure pumps are the heart of every descaling system, regardless of the products being
descaled and how the system is engineered.
The removal of the layer of scale from the surface of the workpiece by way of hydro-mechanical descaling can essentially be performed in
three ways, whereby the differences between
these “types” are minimal to non-existent and
their contribution to complete descaling is not
shown or cannot be demonstrated precisely.
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•

•

•
•

“Breaking”: The “mechanical impact” of the
water jet on the surface of the workpiece
creates cracks or breaks in the layer of scale,
which may already cause scale to fall off, but
which also serves to make the processes
described in the following more possible.
“Removal”: The water which penetrates
between the layer of scale and the surface of
the workpiece causes the workpiece to cool
locally. Different changes in volume cause
the layer of scale to split open.
Parts of the water also evaporate under the
layer of scale and also advance the splitting
of the scale.
“Washing”: Loose or less firmly adhered
scale is flushed away by the water.

The numerous influential factors during the formation of scale, and also the various effects or
descaling, make it difficult to make a precise
statement in advance regarding the type, quantity and adhesion of the scale. It is also difficult
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to determine a processing solution in advance.
The intention of this article is not to address the
theoretical calculation of the expected layer of
scale using the parabolic scale constant. However, two common parameters of the efficiency
of the descaling are described:

Hydro-mechanical descaling systems are a classic
application for water hydraulic systems.

•

•

Impact: The impact in N/mm² essentially
describes the force with which the water jet
hits the surface of the workpiece. It is the
combination of pressure and flow which is
the result of the nozzle geometry, also
decisively influenced by the distance
between the nozzle and the surface.
Spray energy: In addition to the parameters
listed above, the spray energy also takes into
account the water quantity in litres per m².
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Modern plunger pumps can be used with all system designs for pressure generation. The trend
towards higher operating pressures of 400 bars,
and more in some cases, represents a proven
operating parameter which has been tried and
tested over many years for these pumps. This
guarantees a high degree of operational reliability and safety. Because of the displacement principle, plunger pumps are suitable for operation
with frequency converters and allow a maximum of energy efficiency and the option of
infinitely variable adjustment to the current
required delivery flows.

Fig. 3: High-pressure pumps - the heart of modern descaling systems

A system is either a direct descaling design or a
high-pressure accumulator system, depending
on the product and the cycle times or, specifically, the spraying and pause times. The direct
descaling method uses high-pressure pumps to
deliver directly to the respective nozzle beam.
Valves are used if multiple nozzles are activated
at staggered intervals. This type of descaling is
usually used for long products, such as profiles
or wide strip material.

Source: Peter Sobolev, Shutterstock

Plunger pumps are also used in hydroforming,
where they form hollow metal parts into shape.

Fig. 4: Hydroformed metal parts

High-pressure accumulator systems cover peaks
in demand and are thus designed for products
requiring short spraying times and longer pause
times.

High-pressure pumps form
hollow metal parts into shape
Hydroforming is the forming of hollow metal
parts in a closed mould using high water pressure. The forming is performed using a water-oil
emulsion which is pressed into the workpiece at
high pressure. During the forming process, the
pipe ends are sealed off by sealing punches
which are driven by hydraulic cylinders. In the
process, the essential processing parameters are
the internal pressure, which in series production
can usually be up to 4,000 bars, and the pushing
into place of material or compression of the
ends of the component with the aid of the sealing punches.
The forming process can be broken down into
three stages. Whilst the mould tool is being
closed, the workpiece is filled, i.e. the air is
removed from the workpiece, with a large conveyed volume in the low pressure range. Once
the sealing punches have reached the workpiece, the plunger pump is activated. Its task is
to remove the remaining air from the workpiece
and bring the fluid to a pressure of 200 to 250
bars. The maximum pressure depends on the
workpiece. Forming is not yet performed. For
this purpose, the downstream pressure intensifier is used. Due to its design, it only has a limited volume. For this reason, it has to be assured
that the plunger pump precisely achieves the
maximum preliminary pressure, especially in
the case of workpieces with large volumes.
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In order to fill both small and large workpieces
with the same plunger pump, it is equipped
with a variable frequency drive. This has the further benefit that during the depressurized circulation, the plunger pump is reduced to a minimum speed and thus, energy is saved.
Ultimately, only the pressure intensifier is
responsible for forming the workpiece. It generates the finished form with complex controlling.
Hydroforming is principally used in series production for the automobile industry.

High-pressure pumps in
high-performance longwall mining
In underground mining, longwall mining with
shearers is one of the quickest and most efficient mining methods. For this method,
high-pressure and water spray pump stations
are used. High-pressure pump stations supply
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the roof supports (longwall hydraulics) with the
necessary power. Water spray pump stations are
used for supplying the shearer spraying system
or the coal plow water spraying system and for
the cooling systems of drive motors. The increasing length and height of the roof supports and
the increasing speeds of mining machines mean
that the demands for pump stations are also
constantly increasing.
The pump stations for two Russian mines have
been specially designed for the requirements of
the high-performance longwalls on the site: A
typical longwall at these mines has a length of
approximately 300 m, a seam height of approximately 3 m and a mining progress rate of
approximately 20,000 tons a day. An appropriate pressure flow and volumetric flow rate is
required to supply it. As well as these high
demands which the high-pressure system has
to meet, the mine also had special requirements
for the water quality in the longwall in order to
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Fig. 5: Overview of a high-pressure pump station, comprising of eight individual stations

High-pressure and water spray pump stations
are used in high-performance longwall mining.

cyclone in which all solids are separated off. A
three-stage filtration process with automatically back-flushing dual filter stages of 100 µm,
50 µm and 25 µm then follows. An HFA-bag
return filter with a filter mesh of 50 µm is also
stored on this station. It cleans the water-HFA
emulsion returning from the face before it is led
back to the tank.
After the three-stage filtration, the fresh
make-up water enters a water treatment system which has been specially developed for
underground mining. This station produces

Source: Hauhinco

protect the longevity of the longwall equipment
and thus the investments. These factors had to
be taken into account during development of
the pump train. The result is a highly modern,
extremely efficient high-pressure pump station:
The high-pressure station described here comprises eight interlinked individual stations. The
raw water first enters a water treatment system.
In this station, the water is directed into a water

Source: Hauhinco

Fig. 6: High-pressure pump station used underground
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After the water treatment station, the water is
enriched in the automatic emulsion mixing unit
with concentrate before it returns to the main
tank as a water-HFA emulsion. This stainless
steel tank has a total volume of 6,000 l which is
broken down into 5,000 l of water-HFA emulsion
and 1,000 l of HFA concentrate. As well as the
automatic emulsion mixing unit, the tank is also
equipped with analog filling level meters in the
HFA and concentrate sections. Both sections are
protected from rock falls and other influences
by stainless steel tank covers. On the tank, a
transmitted light refractometer with double
prism is used for monitoring the emulsion. The
main tank is connected to an additional 6,000liter stainless steel tank which is used primarily
for increasing the dispensing volume.
A total of three five-plunger high-pressure
pumps, each driven by a 400 kW electric motor,
have been installed in the pump station and
provide the longwall with the necessary power.
Each pump delivers a nominal delivery flow of
635 l/min and a maximum operating pressure
of 360 bars. The pumps which were developed
for mining are designed with flange mountings.
Each pump is equipped with its own pressure
relief valve, a pump circulation valve DN40 PN
420, an oil gear pressure and temperature monitoring function and integrated oil gear cooler.
The pressure and volumetric flow generated by
the pumps is delivered to a manifold block on
the accumulator and filter station. The water is
directed from the manifold block to two
high-pressure double back-flushing filters with
automatic back-flushing, and it is filtered one
more time. Two hydraulic accumulators with
32 l PN400 are installed in this station for pulsation optimization in order to reduce pressure
peaks and switching surges. The water runs
through a distribution block and is led to the
hydraulic shield supports in the face.

Water hydraulics – a genuine alternative
The fields of application described in the examples show the increasing options for modern
high-pressure plunger pumps in water hydraulics. New materials and developments will continue to further promote water hydraulics in the
future and enable an even wider range of applications. With water as a hydraulic medium,
there is thus a genuine alternative to hydraulic
oil in many areas.
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1,000 l of clean, salt-free water in one hour at a
water feed pressure of 15 bars. After the treatment process, the water has a conductivity of
approximately only 30 µS and is almost completely salt-free.

47

www.brinkmannpumps.de

Machine Tool Coolant Supply by Medium and
High Pressure Pumps
Chip Handling with Lifting and Cutter Pumps
Plastic Pumps for Water Applications
Immersion and Miniature Centrifugal Pumps
for Temperature Control

BRINKMANN PUMPEN
K.H. Brinkmann GmbH & Co. KG

Tel. +49 2392 5006-0
sales@brinkmannpumps.de

Gear pumps are used in the manufacture of plastic granulates for example.

Gear pumps are gaining ground
Dr.-Ing. Sven Wieczorek
Gear pumps today still fill a specialized niche within the displacement
pumps. To the most part, they are used in the chemical industry,
the plastics industry and in extrusion. The market for the gear pump,
however, is going to grow steadily. Particularly new developments in
the plastics industry offer the industry a high potential.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016

Photo: Fotolia / Alterfalter

Gear pumps are a type of displacement pump.
In the world of pumps, displacement pumps
represent a minority with 19% of the market.
Only 11% of these displacement pumps are gear
pumps, thus representing a specialised niche.
Most gear pumps are external gear pumps and
have two gear wheels of equal size. Internal gear
pumps, in which an external gear wheel runs in
a toothed ring, are relatively uncommon. Gear
pumps are normally used in applications where
a smooth flow of medium is required at a comparatively high pressure. Because of their high
performance and non-pulsating characteristic,
gear pumps have established themselves particularly in the plastics industry and extrusion
applications. High-viscosity media can be conveyed very efficiently in a gentle manner. So
called “spinning pumps“ are used for manufacturing synthetic fibres. These force the polymer
dope through fine jets, thus creating the fibre. In
the chemical industry, gear pumps have established themselves mainly in the area of metering applications. In this case, precision models,
which allow precision metering at high differential pressures, are used.

Functional principle of a gear pump
A gear pump comprises a housing with two covers. The powered gear wheel and driven gear
wheel are borne in four friction bearings. The
protruding drive shaft is sealed. The meshing
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Fig. 1: Sectional model of a gear pump:
View of the product and loss currents

gear wheels are enclosed by the housing. The
amount of clearances between the tips of the
teeth and the housing is extremely small and
precisely defined There are ports on both sides
of the housing. The ports are located at opposing sides of the point at which the gear wheels
mesh. One port is at the suction side (inlet)
and the other at the pressure side of the pump
(discharge). One gear wheel is normally driven
by a motor connected to the drive shaft, which
protrudes from the housing. In special applications, which require a very high torque, both
gear wheels can be driven. This reduces the load
on the gear wheels and the wear on the teeth.
When the gear wheels are rotating, a chamber,
which is filled with the medium being pumped,
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Example: comparison of pulsation

Spur gears
∆p = 5,0 bar (72 psi)

Helical gears
∆p = 2,8 bar (40 psi)

Herringbone gears
∆p = 0,6 bar (9 psi)

Source: Witte Pumps & Technology
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Herringbone gears: comparison of pulsation

Fig. 2: Pulsation graph comparing the different types of toothing

is formed between two teeth and the housing.
The medium is thus conveyed from the suction
side to the pressure side of the pump. The medium being pumped is displaced from between
the gap between the teeth at the point at which
the teeth mesh. For this reason, the gear pump
is known as a displacement pump.
Three important factors are achieved by the
meshing teeth:

•
•

Quelle: Witte Pumps & Technology

•

the medium is conveyed
the suction and pressure sides of the pump
are sealed
the torque is transferred.

Fig. 3: Magnetic coupling allow safe operation without a buffering
system or dynamic seal.

When the gear wheels mesh, the teeth only
make contact at one point. The opposing tooth
glides at a relative speed at all other points on
the tooth. Gear pumps are self-priming when
used with low-viscosity liquids. A certain degree
of input pressure is required for liquids of higher viscosity. Vacuum polymer discharge pumps
have a very large intake port in order to reduce
the necessary NPSH value. Because of this and
the use of so-called “compression zones“ in the
gear wheels, only low input pressures are required and the pump can thus be described as
self-priming. Gear pumps only have two moving parts: the gear wheels, which usually have
involute toothing. Few examples have cycloid
toothing. The toothing is of a very high quality
and guarantees good internal sealing, smooth
running and high transferable forces. The gear
wheels are heat-treated and coated, in order to
be able to transfer high forces. Corrections to
the tip of the toothing and clearances ensure reliable use, even at high temperatures. There are
basically the differing types of gearing used for
gear pumps:

•
•
•

spur gearing
helical gearing and
herringbone gearing.

The most common type of gearing used is spur
gearing. This can be used for low- to medium-viscosity media. The advantage lies in the
low production costs for spur gearing. However,
the shearing forces, when squeezing the medium out, increase at higher viscosities. This can
cause shaft breakage. Pulsation also increases steeply at higher viscosities. Helical gearing
is used for higher viscosities, as the shearing
forces are reduced by the medium being displaced gradually. Intake characteristics are also
improved as the whole of the gap between the
teeth need not be filled all at once. The intake
area constantly wanders from one side to the
other. Helical gearing is however more complex
to manufacture. Moreover, both types of gearing
create pulsation in the medium being conveyed.
If the lowest level of pulsation possible is to be
achieved, herringbone gearing will provide the
desired result. The teeth of herringbone gearing
are arranged in the form of arrows. This has the
effect that several teeth mesh at the same time,
which not only improves the intake behaviour
but also reduces pulsation greatly. Manufacture
is however complex and the pair of gear wheels
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can only be removed from the pump together.
This is a complex task with larger pumps. For
reasons of economy, double helical gearing can
be used in place of herringbone gearing. The
difference between these two versions is that
a herringbone gearwheel is made from a single
piece of raw material. With double helical gearing, two helical gear wheels are fitted to one
shaft. This construction only allows low differential pressures because of the limited transferable torque. Apart from this, a gap remains
between the two helical gear wheels, in which
product can collect and degenerate.
Most gear pumps have hydrodynamic friction
bearings that are lubricated by the liquid being
pumped. Ball bearings are used in rare cases.
A continuous flow of pumped medium flows
through the friction bearing from the discharge
to the suction side and then returns to the main
flow. The gap between the friction bearing and
the shaft journal is very small, so that a hydrodynamic lubricating film can be built up. For this
reason, a gear pump cannot be used to pump
larger particles of solids. The thickness or bearing capacity of the hydrodynamic lubrication
film is largely determined by the viscosity, the
speed and the differential pressure. The lower
the viscosity, the faster the pump must run. To
ensure that sufficient product enters the friction
bearings, they are provided with special lubrication pockets. A further problem, particularly
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with high-viscosity polymer melts, is the temperature development in the friction bearing:
The friction in a friction bearing creates heat,
which can have a harmful effect on the product.
Increases in temperature of around 40 °C are not
uncommon. Furthermore, the clearance in the
bearings is reduced by heat expansion.
Gear pumps can be fitted with a large variety
of seals. Depending upon the pump‘s application, stuffing boxes, single- or double-acting

Most gear pumps are external gear pumps
and have two gear wheels of equal size.
mechanical seals or viscoseals can be used. Buffered seals can also be fitted. For simple applications, the buffered or unbuffered stuffing box is
quite adequate. If vacuum conditions prevail at
the suction side, buffered seals must be used.
With single-acting mechanical seals only media
with a maximum of 100 Pas can be reliably buffered. The buffered double-acting mechanical
seal can be used for media of up to 1000 Pas. For
viscosities over and above this, only viscoseals
can be used.
If additional vacuum conditions prevail here, a
combination of viscoseal and buffered stuffing
box must be used.

WANGEN pumps are used in my
wastewater treatment plants,
because robust and reliable
technology is essential.
Pumpenfabrik
Wangen GmbH
Cities across the world, such as
Mexico City, Rome or Shenzhen,
rely on Wangen progressing cavity
pumps in our robust WANGEN design.
www.wangen.com

Simoniusstrasse 17
88239 Wangen i. Allg.
Germany
info@wangen.com
The Pumps Experts. Since 1969.
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Many special materials are also demanded in order to satisfy the difficult requirements. When
designing the pumps, the media to be pumped
must be taken into consideration for each individual application. This requires a great deal of
experience and know-how. The main material
used for the housing and gear wheels is stainless steel. Synthetic carbon is often used for friction bearings. This is, however, only durable for
pressures up to 40 bars.

Fig. 4: Discharge pump in low NPSH design
for high-viscosity media and foaming products

For very poisonous media or processes with a
pump inlet pressure of over 15 bars, it is recommended to use a magnetic coupling. The advantage lies in the fact a complicated buffering
system is not necessary and a viscoseal is not required. It is merely sealed off using a static seal.
With high quality magnetic couplings, the magnetic rotor is borne by a third friction bearing. In
this manner, only the torque and no additional
loading forces will be transferred to the shaft.

Gear pumps in the chemical industry

Source: Witte Pumps & Technology

Gear pumps are used for a large variety of applications in the chemical industry. Value is
placed here on precise, pulsation-free convey-

Fig. 5: Spinning pumps made of Hastelloy and Inconel for conveying highly
corrosive fluorinated thermoplastics.

ance and metering of low- to medium-viscosity
media. The pumps are also used to discharge
media from evaporators. It is important that
the pumped medium has a lubricating effect
on the friction bearings. The chemical industry
primarily uses precision gear pumps Only these
can guarantee high differential pressures at low
viscosities.

Furthermore, synthetic carbon has a very low
coefficient of thermal expansion, whereby the
precision decreases at higher temperatures due
to the increase in clearances. An extremely low
level of clearances is required in order to achieve
a high degree of efficiency, particularly with
low-viscosity media. For this reason, ceramics
or coated steels are often used for higher temperatures. When pumping low-viscosity media,
the pump must be operated at high speed in
order for an adequate lubrication film to build
up. To reduce wear to a minimum, preference
must be given to harder materials if there are
fine particles in the pumped media. The pump‘s
housing can also be coated to prevent scouring,
which can also reduce the efficiency of the pump
sensitively.

Gear pumps for high-viscosity media
A large variety of synthetic materials are put to
everyday use. Gear pumps have proven to be
extremely useful in manufacturing these polymers. Typical polymers are polyester, polyamide,
polystyrene, polycarbonate and many others.
When beginning to manufacture synthetics,
gear pumps pump the monomers and prepolymers into the reactors. With multi-stage
processes, the viscosity increases from stage to
stage. The finisher, which is vacuum-driven, is
positioned at the end of the process, to extract
the highly volatile solvents. This is a task that
can only be achieved using gear pumps.
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Vacuum polymer discharge pumps, with a variety of special characteristics, are required here.
The polymer must be fed into the pump initially.
The gaps between the teeth must then be filled.
According to the Hagen-Poiseuille equation, the
loss of pressure is linearly proportional to the inlet path and inversely proportional to the fourth
power of the diameter. For this reason, the suction flange is designed to reduce the loss of
pressure to a minimum, i.e. large diameter and
low in height. Special intake wedges ensure that
the polymer is pressed into the gaps between
the teeth. If these areas are not meticulously
designed, cavitation can be caused, which will
ultimately destroy the gear wheels. If high-viscosity or foaming products are being pumped,
the inlet port must be as large as possible. This
can be achieved with the Low NPSH pump. This
pump does not have a suction flange and is
clamped between reactor flange and opposing
flange on the pressure side of the pump by anti-fatigue bolts. These pumps must be very sturdily designed, as they must be able to withstand
high pressures and torques. Because spur gearing cannot be used for viscosities above 1000
Pas, helical gear wheels are mainly used for such
applications. If the axial loading becomes excessive, this can be relieved by special lubrication
pockets in the friction bearings.
Herringbone gearing is a good alternative in
such cases, because these do not create axial forces and produce a pulsation-free flow of
product. The correct choice of materials is a
decisive factor for reliable, safe operation within the plant. Continuous operating times of up
to five years are quite common. Stainless steel
1.4313 has become the established housing
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material, as it remains stable even at high temperatures. The sealing system, which must be
able to cope safely with high viscosities and vacuum, is of great importance. The best solution

There are three types of toothing used in
gear pumps: spur gearing, helical gearing and
herringbone gearing.
is the so-called “vacuum viscoseal“ with buffered stuffing box. The viscoseal forms a reliable
seal during operation. When at a standstill, the
buffered stuffing box provides a vacuum-proof
seal. In some cases, the stuffing box is replaced
by a lip seal. The pump and cover can be heated
hydraulically or by steam. Hydraulic heating is
preferred, as the heat from the friction bearings
can be dissipated by this. Typical differential
pressures are around 250 bars.

Special application of a gear pump supplying
high-temperature filament yarn
As for high-temperature applications above
200 °C, the majority of standard fibers based
on polyester PET or polyamide PA 6.6 do fail. If
synthetic fibers are intended to be used, for example, in hot-gas filtration equipment, then fibers characterised by high strength, good creep
stability and ease of cleaning have to be the exclusive choice. Synthetic materials such as fluorinated thermoplastics (for ex. PTFE) or PEEK)
meet such requirements. But, on the other side,
fiber-producing facilities have to fulfil high demands due to high temperatures and corrosive-

made in Germany
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Fig. 6: Booster pumps with hydraulic heating for increasing pressure

ness of the product. With the fluoropolymers,
monomers can produce the aggressive hydrofluoric acid. Until today, no suitable spinning
pumps have been available.

Source: Witte Pumps & Technology

By means of large-scale tests, the optimum material combination for gear pumps was detected. The hitherto preferred combination made up
from ceramics failed because of the possible formation of hydrofluoric acid. Another negative
criterion was the condition that the pumps had
to withstand alternating heating and cooling cy-

cles as well. The result was a pump made from
Hastelloy and Inconel. The gear pump features
a specific flow rate of 0.6 cm3 / revolution and
builds up a pressure of 50 bars. The heating was
done electrically.

Gear pumps for increasing pressure
To transport the polymer from the reactor to
the follow-on process stages, like granulation
or spinning, so-called “booster pumps“ are required. They operate with the high upstream
pressure of the discharge pump. For this reason,
the drive shaft must extend from two sides of
the pump housing. Otherwise, the high input
pressure would push out the shaft like a piston.
The booster pumps are hydraulically heated. Because they do not operate under vacuum conditions, a cooled viscoseal will usually suffice.
The leakage flow can be adjusted by the cooling.
Some polymer producers prefer a slight leakage
flow, so that product that may have been damaged or soiled does not return into the pump.
Other manufacturers wish to prevent leakage
on the grounds of safety (fire hazard). When the
pump is at a standstill, the viscosity of the polymer can be increased by the cooling in the area
of the seal, to such an extent that no product
will leak out.

Gear pumps for extrusion
Gear pumps are being used in increasing numbers in extrusion processes. The pressure that
the extruder builds up is normally sufficient
for the film or pipe extrusion tool. However,
with ever increasing quality requirements, gear
pumps are used these days to compensate for
the pressure fluctuations in the extruder. The
extruder produces a very unstable pressure. This
causes great variations in the thickness of the
films or wall thickness of the pipes. A pump is
required to stabilize the pressure and produce
an efficient build-up of pressure, as the extruder mainly achieves melting, mixing and degassing. Gear pumps are used in the manufacture
of multi-layer films, thermo films, sheets, pipes,
profiles and monofilaments. All popular materials and PVC are processed. The heating is usually
provided by electrical heating elements.

Fig. 7: Extrusion pump for low-pulsation conveyance and efficient pressure buildup
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Gear pumps in the foodstuffs industry
Up to now, gear pumps were mainly used in
the manufacture of sweets or to convey edible
oils. Conveying molten chocolate places high
demands, particularly on the seals. However,
because moderate pressures have been used
up to now in manufacturing foodstuffs, rotary
piston pumps are usually suffice. Gear pumps
will however play an ever increasing role in the
future. Through the growth of so-called “functional foods“, manufacturing processes are becoming more complex and there is a tendency
towards higher pressures. Gear pumps have established themselves well in the manufacture
of chewing gum. Cleaning the sometimes very
narrow gaps is time-consuming, but cleaning
connections simplify the procedure.

Market development
The market for gear pumps will expand continually. In the plastics industry, a trend towards ever
increasing plant capacities can be observed.
Where a pump with a capacity of 22 liters of
conveying volume per rotation is used today in a
750 t/d plant for manufacturing PET, plants with
a capacity of 2500 t/d, using just a single pump,
are being planned for the future. These pumps
will have a conveying capacity of 200 liters per
rotation and represent a real challenge from a
constructive and processing point of view. The
further development of plastics presents a great
challenge to the manufacturers of gear pumps.
The manufacture of conventional PTFE presented no problems up to now, but extremely corrosive intermediate products develop during the
manufacture of thermoplastic PTFE. All known
materials available for gear pumps have failed
here, and new materials must be developed for
the pumps. Further developments can be expected in the future, particularly in the materials and their coatings. Classic materials, like polyester for example, display a decrease in viscosity with increase in shearing. Newly developed
plastics often display a characteristic, whereby
the viscosity decreases greatly from a certain
level of shearing and finally collapses. In certain
places, the viscosity sinks to the level of water.
The friction bearing techniques used to date fail
completely at this point. Further development is
necessary here. Either in the form of innovative
coatings, which effectively prevent corrosion of
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the bearing journals in the friction bearings, or
by the use of ball bearings that can withstand
the high loads. A further field for new developments will be the early detection of damage: On

The market for gear pumps will
expand continually.
the one hand, new materials, which are more
wear resistant and guarantee longer operational life, must be developed. On the other hand,
it is important that the threat of damage is detected at an early stage, so that a shutdown can
be planned.

Author:
Dr. Ing. Sven Wieczorek
CEO
Witte Pumps & Technology GmbH, Tornesch

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

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

Due to the increased demand for liquefied gas, oil companies require larger and more powerful pumps.

Liquefied gas pumps:
new requirements due to arger flow volumes
Rainer Pregla

Liquefied gas pumps which are used for unloading, filling tanks, transfer
and discharging, have to be able to handle large pressure differences and
also pump liquefied gas mixtures safely. In addition, users expect the pumps
to be quiet, capable of dealing with outgassing, and to have a high level of
efficiency. A new liquefied gas pump has been specially tailored to meet
these requirements and is already in use by an oil company in Latvia.
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Harsh but friendly: In comparison with Northern Germany, the weather in the small Latvian
town of Olaine, 20 kilometers to the south-west
of the capital city of Riga, is cold and frosty. Even
in summer, the temperature rarely rises above
22 °C. The town has a population of about
13,000 people, and the Russian oil company
Lukoil has installed a terminal here to supply
Latvia with liquefied gas. Through its distribution partner Flüssiggas Anlagen Salzgitter (FAS),
a German manufacturer has supplied special
pump units to Latvia for the transfer of liquefied
gas from static tanks into special road tankers.
The various international regulations presented
a challenge for the planning of the project. However, these obstacles were mastered.

Extraction of LPG
The liquefied gas which is extracted in Olaine in
Latvia is used as fuel. This has many advantages:
Due to the lower emission of pollutants in the
combustion of LPG (Liquefied Petroleum Gas),
converted vehicles are considerably more environmentally friendly than vehicles which only
use petrol or diesel fuel.
Liquefied gas is produced as a by-product in the
production of petrol or diesel fuel and the
extraction of natural gas. In the past, it was simply “flared off”. This is still done in some refineries. If it was not such a valuable fuel, it could
almost be considered to be a “waste product”.
Since 2007, in the context of the German
Renewable Energy Act, the federal government
has leveraged gas as a vehicle fuel by means of
considerably lower taxation. In the case of petrol, the state charges a tax of 65.54 cents per
liter for petrol and 47.07 cents per liter for diesel
fuel. The tax on LPG is only 9.7 cents per liter.
Thanks to this tax relief, the fuel costs for drivers
who use LPG are an average of 45 percent lower.
For drivers who travel more than 20,000 kilometers per year, the conversion pays for itself after
two years. Originally, the subsidy for LPG was
limited to the period up to 2018. However, the
coalition government in Berlin has announced
that they intend to prolong this measure. Consumer associations believe that there is a good
chance that subsidized LPG will still be available
until 2025.
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Objective: a more powerful pump
Due to the increased demand for liquefied gas,
oil companies also require larger and more powerful pumps in this segment. Manufacturers are
faced with the question: How can existing series
production pumps be converted so that they
can handle larger flow rates?

Handling liquefied gas demands a high
level of safety and sealing of the systems.
Only a few of the components can be proportionally scaled up from their original dimensions. After that, development work begins. The
flow geometry of the impeller and the stator
has to be completely recalculated. The flow
geometry must be designed for the various
operating modes of the pump, while at the
same time providing customers with maximum
efficiency.

Gear pumps for chemical and plastics
processing industries.
Visit us in hall 15
on the
PUMP PLAZA

WITTE PUMPS & TECHNOLOGY manufactures
precision gear pumps for the plastics, chemical and
sweets processing industries for more than 30 years. Lise-Meitner-Allee 20
D - 25436 Tornesch
Many years of experience and an optimal choice of
materials make our pump series BOOSTER, CHEM, Tel.: + 49 (0) 41 20 70 65 90
Fax: + 49 (0) 41 20 70 65 949
POLY and EXTRU successful and reliable.
sales@witte-pumps.de
Our core business are not only tailor-made special
offer a wide range of standard pumps.
WITTE also provides comprehensive service
packages for gear pumps from other manufacturer.

www.witte-pumps.de
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Fig. 1: Liquefied gas pumps achieve a flow rate of up to 340 m3/h with
a pressure of up to 40 bars and a temperature range from –40 °C up to
110 °C. The viscosity can be up to 115 mm2/s.

Fig. 2: Prototype of a liquefied gas pump

New development of impeller and guide vanes
Depending on the plant, a specified amount of
material must be pumped within a certain time
with a defined head. Engineers use numerical
fluid dynamics models to develop the optimal
form of the impeller and the stator. This is a simulation method which is also known by the acronym of CFD (Computational Fluid Dynamics).

Source: Edur

The most important factors are the angles at
which the pumped medium enters into and

exits from the impeller or stator. These have a
decisive effect on the geometry of the impeller
blades. After this, the stator is developed using
the same method. Once this has been done, the
prototype is constructed. In the course of this
process, the developers continuously examine
whether the pump series fits in with the manufacturer’s modular concept and if necessary
make modifications to achieve this objective.
Some components are easy to design. Others
require modifications so that they can be used
for other series.
Once the prototype has been completed, tests
are carried out under conditions which are as
realistic as possible. For this, the engineers work
with partners who have suitable test facilities
and measuring equipment, for example Kiel
University or similar institutions. Here, the logistics are always a challenge. Even if the partner
company is only two streets away, a carrier must
be ordered for the transportation of the pump
construction, which may weigh up to two and a
half tons.
Development work and testing takes time: It
took 24 months before the new version of the
pump series which is used in Latvia was ready
for series production. The dimensions of the
pump were increased – the diameter of the
pump outlet was increased from 100 to 125 millimeters.

Fig. 3: Liquefied gas tanks, each with a fill capacity of 175 m3 in Olaine / Latvia.
Here, liquefied gas pumps are used.
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Stringent safety requirements
Propane, butane and their mixtures consist of
hydrocarbons. Under normal conditions, these
are gases. However, they become liquid at a relatively low pressure. In a liquid state, LPG only
takes up a fraction of its volume as a gas. 260
liters of gas are reduced to one liter of liquid.
This is an enormous advantage for use in vehicles. The LPG tank can be simply integrated into
the vehicle to provide ample energy in a small
space. Through the use of two fuels – petrol and
LPG – this results in almost double the range.
In particular, the handling of LPG and other
media is technically demanding and requires
extremely high safety levels for the sealing of
the systems. For example, the pump achieves
this by the use of NPT threads (National Pipe
Thread), an American screw thread standard for
self-sealing pipe threads. In addition, the pressurised housing components are made from
high quality materials such as EN-GJS-40018-LT. Double mechanical seals ensure that
there is no air pollution in the vicinity of the
plant and provide the necessary protection
against explosions.
The pumping conditions for liquefied gas are by
no means simple: On the one hand, there is a
constant danger that the liquefied gas will
change into the gaseous state, while on the other
hand, gas residues in the form of “gas pockets”
are also a problem which can cause defects in the
mechanical seals. Because of this, the pumps are
designed so that they can also pump a certain
amount of air without running dry.
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The various models of this type of pump achieve
flow rates of up to 340 m3/h with pressures of
up to 40 bars and a temperature range from
–40 °C to +110 °C. The viscosity can be up to
115 mm2/s.
No matter whether in Latvia or Germany, drivers
who use LPG fuel are not interested in such
technical details. What is important to them is
that the storage, filling and transfer processes
are safe and efficient. They can also be sure that
with every kilometer which they drive with gas
fuel, they cause less damage to the environment
and also save money.
Author:
Rainer Pregla
Head of Marketing and Communication
EDUR Pumpenfabrik
Eduard Redlien GmbH & Co. KG, Kiel
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THE SCREW PUMP EXPERTS
↗

screw pumps and systems made in Germany since 1924

↗

complete screw pump range: single volute 2-, 3-, 5-spindle
and double volute 2-spindle

↗

wide range of applications such as oil & gas, chemical
and shipbuilding industry

The newly designed pumps use closed impellers. This is the only way to transfer the high
drive powers to the pumped medium. Depending on the particular model, axial forces are
compensated by a pressure compensating piston or are reduced, while radial forces are minimised by designing the pressure housing in the
form of an annular housing. The NPSH value is
determined by the first stage and has an influence on the installation position and the mounting of the pump in the customer’s plant. The
suction impeller is specially optimised to reduce
the NPSH value. All materials are ATEX-compliant. The designation ATEX is derived from the
French abbreviation for “ATmosphères EXplosibles” and refers to the European Union Directive
94/9/EC (from 20.04.2016 – 2014/34/EU).
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PRODUCTS & APPLICATIONS

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

ProMinent:
Metering pump sets new standards

HAMMELMANN:
Process pumps in extreme climates

Solenoid diaphragm metering pump gamma/ X
is setting new standards in accuracy and
reliability. Through innovative control technology, it monitors and detects hydraulic deviations
and reacts depending on the actual condition.
With a working range of 2.3 ml/h to 45 l/h at a
counter-pressure of 25 to 2 bars, the pump is
ideal for all kinds of complex metering tasks.

At temperatures of –41° C the first Hammelmann high-pressure system for reservoir water
in Siberia became operational. Deposit water
occurs as a side liquid during oil production.
In addition to the environmental benefits, a
higher yield is obtained in oil production. The
plant is equipped with two electrically driven
170 kW high-pressure pumps.

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

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

Wilo-GEP Fire and Wilo-GEP Drink:
Individual and hygienic

KTR: Perfect power transmission
for all media

Wilo is introducing the new GEP series to ensure
a quick, clean water supply which is individually
adjustable, whether you need it to fight a fire in
a high-rise building or to ensure perfect
drinking water supplies on the twelfth floor.
The Wilo-GEP Fire and Wilo-GEP Drink combine
reliability with the trusted Wilo quality.

The certified coupling range for pump drives by
KTR comprises a large number of high-quality
and high-performance shaft and flange
couplings for every kind of pumps. KTR is
pleased to support you with the selection of
the optimum coupling and offers you individual
advice. In this context, KTR´s industry experts
provide for tailor-made development work.

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

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

KSB: Mobile app
brings Industry 4.0 to all pumps
To help plant operators increase productivity
and transparency as well as improve competitiveness across the entire life cycle, Frankenthal-based pump manufacturer KSB has
developed an app for smartphones and tablets
that can determine the efficiency of fixedspeed pumps in just 20 seconds. The KSB
Sonolyzer app is based on an algorithm that
has been integrated in PumpMeter units for
five years now, of which well over 30,000 have
already been sold.

LEWA: New triplex process
diaphragm pump
The G3M is an intermediate size product in the
Lewa portfolio that attains a maximum output
of 200 kW thanks to its stroke length of 120 mm
and a rod force of 125 kN. It is intended for use
primarily in the oil and gas industry, as well as
the chemical process industry.
Read more under www.vdma-verlag.com/puco

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

FELUWA:
Tailored pump for demanding medium
FELUWA is a well-known manufacturer of
first-class displacement pumps for abrasive,
aggressive and toxic media. For this reason,
FELUWA was chosen to supply a pump which is
to handle a very demanding mixture of coal
slurry with oil, benzene and toluol for a Chinese
coal gasification plant.

HERMETIC: Canned motor pump
technology has multiple advantages
A short shaft, only two slide bearings – independent from the immersion depth – and
various monitoring functions not only ensure
high reliability, but also mean cost advantages
for the operator. Using canned motor technology for submersible pumps provides significant
advantages.
Read more under www.vdma-verlag.com/puco

Read more under 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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ABEL GmbH & Co. KG
www.abel.de

●

●

●

● ●

Alltech Dosieranlagen GmbH
www.alltech-dosieranlagen.de

●

●

●

●

●

ALLWEILER GmbH
www.allweiler.de

● ● ● ●

● ● ●

● ●

●

ANDRITZ Ritz GmbH
www.ritz.de

●

● ● ● ●

Apollo Gößnitz GmbH
www.apollo-goessnitz.de

●

● ● ● ● ● ●

● ●

● ●

●

●

● ● ●

●
● ● ● ● ● ●
●

● ● ●

● ●

● ● ● ●

Beinlich Pumpen GmbH
www.beinlich-pumps.com
BEKA Baier + Köppel GmbH + Co. KG
www.beka-lube.de

●

● ●

● ●

● ●

● ●

● ● ● ● ●

● ●

● ●

● ● ●

● ● ● ● ● ●

● ●

●

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

●

●

● ●

Paul Bungartz GmbH & Co. KG
www.bungartz.com
CP Pumpen AG
www.cp-pumps.com
Crane Process Flow Technologies GmbH
www.cranecpe.com

●
● ●

●

● ●

DELIMON GmbH
www.bijurdelimon.com

● ●

●

● ●

●

● ● ●

● ●

● ● ●

●

●

●

●

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

● ● ● ●

●

● ● ● ●

Dickow Pumpen KG
www.dickow.de

● ●
●

●
● ● ● ●

● ● ● ● ● ● ●

FELUWA Pumpen GmbH
www.feluwa.com

● ●

●

●

Flowserve-Halberg Maschinenbau GmbH
www.halberg.com
Flowserve-Sterling SIHI GmbH
www.flowserve-sihi.com

● ● ● ●

FRIATEC Aktiengesellschaft – Division Rheinhütte
Pumpen / www.rheinhuette.de

●

● ●

● ● ● ●
●

● ●

●
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● ● ●

● ●

● ● ● ●
●

● ● ● ● ● ● ● ● ●

●

● ●

●

● ●

● ●

● ●
●

●

●

Düchting Pumpen Maschinenfabrik GmbH & Co. KG
www.duechting.com
EDUR-Pumpenfabrik Eduard Redlien GmbH & Co. KG
www.edur.com

● ●

●

●

● ● ●

●
●

Pharmaceutical industry
Sample taking
Sterile technology
Industry-/chemical industry processes
Tank, container, barrel
Chemical industry
Draining
Gas dehydration
Gas washer
Industrial technology
Surface treatment
Steel construction and vehicle construction industries
Stone, earth and glass industries
Storage tank installation
Textile industry
Environmental technology
Building applications; heating and cooling
Pressure boosting
Fire-fighting system
Building controls and systems
Heating technology
Refrigeration and air-conditioning engineering
Heat-transfer technology
Energy generation
Energy engineering
District heating
Firing technology
Geothermics
Prime movers
Power station technology
Flue gas purification
Petrochemical; Oil
Oil and petrochemical industry
Off-shore technology
Mining; Metallury and rolling technology
Mining
Iron and steel industry
Rolling-mills
Chemical engineering/Process technology
Process engineering
Sugar industry
Oil supply/Hydraulics
Lift manufacturing
Oil hydraulics
Centralized lubrication system
Testing
Hydrostatic (pressure) test
Cleaning
High-pressure cleaning
Pulp and Paper
Paper and cellulose industry
Marine, shipyard technology
Marine, dockyard

PUMPS & SYSTEMS

●

●
●

● ●

●

●

●

●
●

●

● ●

● ● ●

●

●

●

●

●
● ●

●

●
●

● ●

●

● ● ●

●

● ● ●

● ●
●
●
●

● ● ●
●
● ●

● ● ●

●

●

●

●

●
● ● ●

● ● ● ● ● ● ●

● ●
●

● ●
●
●
●

● ●
●
●
●

●

● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ●

●

●

●

● ● ● ● ● ● ● ● ● ● ● ●
● ●

● ● ● ● ● ●
●

● ● ●
● ●

●

● ● ● ● ● ● ●
●

● ● ● ● ●
●
● ● ●
●
● ● ● ● ● ●
● ●
● ● ●

● ●
● ●
● ●
● ●
●
●
●
● ●
●

● ●
●
● ●
● ●
● ● ●

● ● ● ● ●

●

● ● ● ● ● ● ●

● ●

● ●

● ● ● ● ● ●

●

●

●

● ●

●

●

● ●

●
●

●
● ●

● ● ● ●

● ●

● ●

● ●

●

● ● ● ● ● ●

● ●

● ●

● ●

● ● ●

●

● ● ●

●

●

● ●

● ●

● ●

●

● ●
●

●
● ● ●
●

● ●

● ●

● ●
●

●

● ●

●

●
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●
●

● ●
● ● ●
●

● ●

● ●
●
●

● ● ●
● ●
●
●

● ● ●
● ●
●
●

● ●

● ●

●

●

● ●

● ● ●

● ●

●

●

● ●

● ● ●

● ●

●

●

●

●
●

●
●

●
●
●

●
●
●
●

● ●
●

● ●
●

● ●
●

●

●

●

●

●

●

● ●

● ●

●

●

● ● ●

● ●
●

●

● ●

●

●

●
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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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FRISTAM Pumpen KG (GmbH & Co.)
www.fristam.de

●

Gather Industrie GmbH
www.gather-industrie.de

●

●

● ●

●

GEA Tuchenhagen GmbH
www.gea.com
GEA Germany Ettlingen
www.gea.com
GRUNDFOS GMBH
www.grundfos.de

● ●

● ●

● ● ●

● ● ● ● ●

● ●

● ●

●
● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ●

● ●

●

● ● ● ● ●

● ●

● ● ● ● ● ●

● ●

A. Habermann GmbH & Co. KG
www.habermann-gmbh.de
Halm Pumpen + Motoren GmbH
www.halm-pumps.de
HAMMELMANN GmbH
www.hammelmann.com

●

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

●

●

●

●

● ●

● ●

●

HERMETIC-Pumpen GmbH
www.hermetic-pumpen.com

●
●

●

Hilge GmbH & Co. KG
www.gea.com
●

HOMA Pumpenfabrik GmbH
www.homa-pumpen.de

●

Iwaki Europe GmbH
www.iwaki.de

●

Jung Pumpen GmbH
www.jung-pumpen.de

● ●

KAMAT GmbH & Co. KG
www.kamat.de

● ●

●

●

● ●

●

● ● ●
● ● ● ● ● ● ● ●
●

●
●

● ●

●

Körting Hannover AG
www.koerting.de

●

● ●

● ●

● ●

● ●

● ●

● ●

● ● ●

● ● ●

●

●

● ●

●

●

●
●

●

●

●
●

● ● ●

●

●

●

KRACHT GmbH
www.kracht.eu
KSB Aktiengesellschaft
www.ksb.com

●

● ● ● ● ● ● ● ● ● ● ●

●
●

● ●

●

● ●

● ● ●

Klaus Union GmbH & Co. KG
www.klaus-union.com
KNF Neuberger GmbH
www.knf.de

● ●

●

● ●

HNP Mikrosysteme GmbH
www.hnp-mikrosysteme.de

●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

LEISTRITZ Pumpen GmbH
www.leistritz.com
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● ● ●

●

● ● ● ●

Pharmaceutical industry
Sample taking
Sterile technology
Industry-/chemical industry processes
Tank, container, barrel
Chemical industry
Draining
Gas dehydration
Gas washer
Industrial technology
Surface treatment
Steel construction and vehicle construction industries
Stone, earth and glass industries
Storage tank installation
Textile industry
Environmental technology
Building applications; heating and cooling
Pressure boosting
Fire-fighting system
Building controls and systems
Heating technology
Refrigeration and air-conditioning engineering
Heat-transfer technology
Energy generation
Energy engineering
District heating
Firing technology
Geothermics
Prime movers
Power station technology
Flue gas purification
Petrochemical; Oil
Oil and petrochemical industry
Off-shore technology
Mining; Metallury and rolling technology
Mining
Iron and steel industry
Rolling-mills
Chemical engineering/Process technology
Process engineering
Sugar industry
Oil supply/Hydraulics
Lift manufacturing
Oil hydraulics
Centralized lubrication system
Testing
Hydrostatic (pressure) test
Cleaning
High-pressure cleaning
Pulp and Paper
Paper and cellulose industry
Marine, shipyard technology
Marine, dockyard

PUMPS & SYSTEMS

● ● ●

● ● ●

●

●

●

●

● ●

● ● ●

●

●
● ●

●

●

● ●

●
●

●

● ●

●

● ●

●

●

● ● ●

● ●
● ● ●

● ●
●

●

● ●

● ●

● ●

●

●

● ● ●

●

●

●

●

● ●

● ●

●

●
●

●

●

● ● ● ●

●
● ● ●

●

● ●
●
●
●

● ●
●
● ●
●

● ● ● ●

●
●

●
● ● ●

● ●
●

●

●

●

●

● ● ●

●

● ●

● ●
●

●
● ●

● ● ●

●
● ●

● ● ● ● ● ● ● ●
●

●

●

● ●

●

● ●

● ● ● ● ● ●

● ●
●

● ● ● ● ●

● ●

●

●

●
● ●

●

●
●

● ●
● ●
●

●
● ●
●

●

●

●

● ●
● ●

●

●

●

●
●

● ●

●

● ●

●

● ●

● ●

●

●

● ●

● ●

● ● ● ● ●

● ●

● ● ●

● ●

●

●

●

●
●

●

●

● ●

● ●

●
●

● ●

● ●
●
● ● ●
● ●

● ●
● ● ●
● ●

● ●
● ● ●

● ●

●

●

●

● ●

● ●

● ●

●

●

●

● ●

●

● ●

●
●

● ● ●

● ●

●

● ●

●
●

●
●

●
●

●
●
●

●
●
●
●

●
●
●
●

● ●
●
●

●
●
●

●
●

●

●

●

●

● ●

● ● ● ● ● ●

●
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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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LEWA GmbH
www.lewa.de

● ● ● ● ● ● ●

●

Maag Pump Systems GmbH
www.maag.com
Mahr Metering Systems GmbH
www.mahr.com

● ●

● ●

●

MATO GmbH & Co. KG
www.mato.de
Munsch Chemie-Pumpen GmbH
www.munsch.de

●

NETZSCH Pumpen & Systeme GmbH
www.netzsch.com

● ●

●
●

●

● ● ● ●

●

●

● ● ● ● ● ● ● ● ● ●

Nikkiso-KSB GmbH
www.nikkiso-ksb.com
oddesse Pumpen- und Motorenfabrik GmbH
www.oddesse.de

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ●

●

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

●
● ●

● ● ● ● ● ● ●

OSNA-Pumpen GmbH
www.osna.de

● ● ● ● ●

PCM Deutschland GmbH
www.pcm.eu

● ●

PF Pumpen und Feuerlöschtechnik GmbH
www.johstadt.com

●

Ponndorf Gerätetechnik GmbH
www.ponndorf.com

●

● ● ●
● ●

●

● ●

●

●

●

●

● ●

●

●

ProMinent GmbH
www.prominent.com

● ● ● ● ● ● ●

● ● ●

Pumpenfabrik Wangen GmbH
www.wangen.com

● ●

● ●

Putzmeister Solid Pumps GmbH
www.pmsolid.com

●

●

● ● ● ● ● ●

● ●

● ● ●

● ●

●

● ● ● ● ● ● ●
●

● ●

● ● ● ● ●

●

●

●

●

● ●

● ●

● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ●
● ● ● ● ● ● ● ● ● ● ●

●

●

REBS Zentralschmiertechnik GmbH
www.rebs.de
Richter Chemie-Technik GmbH
www.richter-ct.com

●

●

●

●

● ●

●

● ●

Rickmeier GmbH
www.rickmeier.de
Ruhrpumpen GmbH
www.ruhrpumpen.de

●

●

●

Schäfer HPS GmbH
www.schaefer-urbach.com
Schmalenberger GmbH + Co. KG
www.fluvo.de

●

●
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●

●

●

●

●

●

●

Pharmaceutical industry
Sample taking
Sterile technology
Industry-/chemical industry processes
Tank, container, barrel
Chemical industry
Draining
Gas dehydration
Gas washer
Industrial technology
Surface treatment
Steel construction and vehicle construction industries
Stone, earth and glass industries
Storage tank installation
Textile industry
Environmental technology
Building applications; heating and cooling
Pressure boosting
Fire-fighting system
Building controls and systems
Heating technology
Refrigeration and air-conditioning engineering
Heat-transfer technology
Energy generation
Energy engineering
District heating
Firing technology
Geothermics
Prime movers
Power station technology
Flue gas purification
Petrochemical; Oil
Oil and petrochemical industry
Off-shore technology
Mining; Metallury and rolling technology
Mining
Iron and steel industry
Rolling-mills
Chemical engineering/Process technology
Process engineering
Sugar industry
Oil supply/Hydraulics
Lift manufacturing
Oil hydraulics
Centralized lubrication system
Testing
Hydrostatic (pressure) test
Cleaning
High-pressure cleaning
Pulp and Paper
Paper and cellulose industry
Marine, shipyard technology
Marine, dockyard

PUMPS & SYSTEMS

●

●

● ● ●

●

● ●

●

●
●

● ●

● ● ●

● ●

● ●

● ● ●
●

●
●

● ● ●
● ●

● ● ●
●

● ● ●
● ● ●

●

● ● ●

●

●

●

●
●

●
● ● ● ●

●

●
●
●

●
●

● ● ● ● ● ● ●

●

● ● ●

● ●

● ● ●
● ● ● ● ● ● ● ● ●

● ●

● ● ●

● ● ● ● ● ● ●

● ●

●

●

●

●

●

●

● ●

● ● ●
●

● ● ●

●

●

● ●
●

●
●

●

●
●

●
● ● ●

● ● ●

● ●
● ●

●

● ● ● ●
●

●

●
●

● ● ●
● ● ● ●
● ●

● ● ●
●
●
●

●
●

●
●

●
●

●

●
● ●

●

●

●

●

●

● ●
●

●
● ●

● ●
●

●

●

●
●

● ●

● ●

●

● ●

● ●

●

● ●

● ●
● ● ●
● ●

● ● ●
● ●

●

●
● ● ●
●

●
●

● ●
● ● ●
●

● ●
● ● ●
● ●

●

● ● ●

●

●

●

● ●

● ● ●
● ●

●

●

●

● ● ●

●

● ●

●
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●

●

●
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●
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●

●
●

●

●
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●

●

●
●
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●
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●
●

●
●
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●
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●

●

●

●

●

●

●

●

●
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COMPANIES & RANGE OF APPLICATIONS

Applications
Pumps &
Systems

sera ProDos GmbH
www.sera-web.com

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

68

● ● ● ● ● ●

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

● ● ●

● ●

●

● ● ●

●

● ●

● ● ● ●

● ● ● ● ● ● ● ● ● ● ●
● ●

● ●

●

● ●

● ●

●

●

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.spxft.com

●

● ● ● ● ● ● ●

●

● ● ● ● ●

●

●

●

● ●

●

●

●

●

● ● ●

●
●

● ● ● ● ● ●

STOZ Pumpenfabrik GmbH
www.stoz.com
Sulzer Pumpen (Deutschland) GmbH
www.sulzer.com

●

●

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

● ● ● ●

● ● ● ● ● ●

URACA GmbH & Co. KG
www.uraca.de

●

●

● ● ● ●

● ● ● ●

● ● ●

●

●

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

●

●

●

● ●

●

●

●

● ● ● ● ● ● ● ● ●

Weller Pumpen GmbH
www.weller-pumpen.de

●

●

Wepuko PAHNKE GmbH
www.wepuko.de

●

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

●

●

●

● ● ● ● ● ● ● ● ● ● ●

●
●

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

● ●

●

●

●
●

●

● ●

●

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

●

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

● ●

WOMA GmbH
www.woma.de

● ●

Xylem Water Solutions Deutschland GmbH
www.lowara.de

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

●
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●

●

●

● ●

●

●

●

● ●

●

● ●

●

●

●

●

● ●

● ● ●

●

● ●

Pharmaceutical industry
Sample taking
Sterile technology
Industry-/chemical industry processes
Tank, container, barrel
Chemical industry
Draining
Gas dehydration
Gas washer
Industrial technology
Surface treatment
Steel construction and vehicle construction industries
Stone, earth and glass industries
Storage tank installation
Textile industry
Environmental technology
Building applications; heating and cooling
Pressure boosting
Fire-fighting system
Building controls and systems
Heating technology
Refrigeration and air-conditioning engineering
Heat-transfer technology
Energy generation
Energy engineering
District heating
Firing technology
Geothermics
Prime movers
Power station technology
Flue gas purification
Petrochemical; Oil
Oil and petrochemical industry
Off-shore technology
Mining; Metallury and rolling technology
Mining
Iron and steel industry
Rolling-mills
Chemical engineering/Process technology
Process engineering
Sugar industry
Oil supply/Hydraulics
Lift manufacturing
Oil hydraulics
Centralized lubrication system
Testing
Hydrostatic (pressure) test
Cleaning
High-pressure cleaning
Pulp and Paper
Paper and cellulose industry
Marine, shipyard technology
Marine, dockyard

PUMPS & SYSTEMS
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Vacuum components of aluminum materials are ideally suited for the generation
of ultrahigh vacuum and extreme high vacuum.

Photo: VACOM

Quick and energy-efficient into
the ultrahigh vacuum with aluminum components
René Bauer, Stephan Wolfgramm, Sophie Gottschall, Michael Flämmich and Ute Bergner
Aluminum materials are more appropriate for a quick and energy
efficient generation and preservation of vacuum conditions than
the established stainless steels. Measurement results and practical
tests prove that this statement also remains valid in very low-pressure
ranges down to the ultrahigh vacuum (UHV) and extreme high
vacuum (XHV). The application of aluminum components offers not
only considerable weight reductions, but enables also significant cost
and energy savings in the generation and preservation of UHV/XHV
conditions.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016

Advertisement

For decades, aluminum has become more and
more established as a modern construction
material in an increasing number of industries.
The low density of the material that leads to
considerable weight savings is of advantage for
many areas. The significantly easier machining
is often also a criterion for the preference of aluminum materials.
The generation of ultrahigh vacuum (UHV:
p < 1·10-5 Pa = 1·10-7 mbars) and extreme ultrahigh vacuum (XHV: p < 1·10-10 Pa = 1·10-12 mbars)
is an energy and time-consuming process causing high costs. Vacuum vessels for these low
pressures are commonly made of stainless
steels (e.g. SS 304, 316L, 316LN). However, innovative product developments in the vacuum
technology show that here as well, aluminum is
the material of the future.
In addition to the beneficial properties for the
machinery and plant engineering in general,
aluminum has further advantages for the
generation of very low pressures in comparison
to stainless steels.
Vacuum components and chambers of aluminum show outgassing rates that, with comparable components of stainless steel, can only
be reached through costly treatments. The
higher thermal conductivity predestines aluminum materials for a cost and resource-efficient
construction of UHV/XHV installations due to
the necessary in-situ conditioning of vacuum
components through bake-out processes. Applications demanding high homogeneity of temperature distribution in the vacuum vessel are
also benefiting from this feature.
Despite these promising material properties, aluminum could not gain acceptance as preferred
material for vacuum vessels to the present.
Three main reasons are given in the literature[1]:

•
•
•

low mechanical strength and hardness
poor weldability
high outgassing due to the porous
aluminum oxide layer

These reservations concerning the application
of aluminum materials in the UHV/XHV have to
be removed.

We love pressure.
No matter what your requirement is – ALMiG has the right solution
for you. From piston- to turbo compressors. From large to small.
From oil-flooded up to 100 % oil-free. Always matching exactly
all your needs.
So take the chance to discover the new ALMiG
compressor generation. It’s worth it.

For more information
www.almig.de/pressure.html
ALMiG Kompressoren GmbH • Adolf-Ehmann-Straße 2
73257 Köngen • Germany • Tel. Sales: +49 (0)7024 9614-240
E-Mail: sales@almig.de • www.almig.de
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are necessary. The CF system with which the
metal knife edges of the flanges are pressed into
a soft metal flat gasket on both sides is the most
common (fig. 1). With such a connection, a leak
rate of < 1·10-11 mbars·l/s can be reached. Due to
the necessary strength difference between knife
edge and gasket, CF flanges of aluminum were
only available as special solutions with knife
edge of explosion-welded stainless steel or with
elaborate coatings on the aluminum knife edge
up to now.

Fig. 1: Sketch of a CF sealing system

Mechanical strength and hardness of aluminum

Tightening mechanisms
in the vacuum technology
When designing and building vacuum vessels, it
is unavoidable to include mechanical coupling
points, so-called flanges. The flange principle is
identical within the entire machinery and plant
engineering: A detachable connection between
system components is realized through force fit.
The leak rate of a flange connection is of outstanding importance in the vacuum technology.
Elastomer seals (ISO and KF) and all metal (CF)
flange connections are commonly used.
Very low leak rates at the connections are a
prerequisite to reach the low pressure ranges
UHV/XHV. Therefore, elastomer seals are often
not qualified and all-metal tightening systems

Material

Pure aluminum is, compared to the steels
commonly used in the vacuum range, a soft
material with low mechanical strength. However, the tensile strength, the yield strength and
also the hardness can be significantly increased
by adding appropriate alloying elements and
different treatment processes during the production. With so-called precipitation-hardened
aluminum alloys, it is possible to increase the
strength even further through a defined thermal treatment process.
The mechanical strength of such alloys (e. g.
Al-Cu or Al-Mg-Si) is increased many times compared to pure aluminum and partly exceeds the
values of the stainless steels (tab. 1).
Nevertheless, the mechanical hardness of aluminum alloys is in any case lower than that of

Material code

Tensile strength
[N/mm²]

Hardness
[Brinell]

Thermal conduction
[W/(m·K)]

< 99.00 % Al

1xxx

62

32

229

sealing material

Al-Cu

2xxx

300

115

139

alloy 2219

Al-Mn

3xxx

133

53

166

–

Al-Si

4xxx

233

95

148

–

Al-Mg

5xxx

239

85

141

–

Al-Mg-Si

6xxx

252

100

181

x

Al-Zn

7xxx

358

134

154

not applicable
in case of susceptibility
against Zn

SS

316L

220

175

14.5

x

SS

316LN

280

175

14.5

x

Tab. 1: Properties of aluminum alloys in comparison to selected stainless steel materials
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In order to answer the question, the functional
principle of such a knife edge flange system has
to be known exactly. That requires a reliable
analysis of the two decisive factors strength and
hardness of the partners involved in this system.
The finite-element-method (FEM) is an appropriate procedure, which is applied to structure-mechanical FEM simulations. The influence
of different mechanical parameters can be
analyzed with manageable effort through the
variation of material parameters. Appropriate
experimental tests enable the subsequent
verification of the simulation results and the
implementation into practice. Figure 2 exemplarily shows the result of an examination with

Source: VACOM

stainless steels. Considering the applicability
of certain alloys, maximum hardness values of
approximately 60 % are achieved compared to
stainless steel. With this comparison of the
material properties, the question occurs: Is it
possible to produce a knife edge of an aluminum alloy in such a way that it withstands
multiple tightening processes?

Fig. 2: FEM-assisted analysis of the CF knife edge deformation under load

which a knife edge pairing was initially divided
into appropriate finite elements and the deformation of both elements was calculated considering the material data.
The pseudocolor image visualizes the extent of
the deformation in different areas of the knife
edge (fig. 2). The maximum deformation occurs
at the top of the knife edge.

Impressive indeed...

But when was the last time that air actually impressed you?
We at BEKO TECHNOLOGIES know all about the
fascination of air because we know how to use it.
As a partner for compressed-air processing, we oﬀer
compressed air in its purest form: for safe processes;
for ﬁrst-class products; for sustainability.

Our products and systems are applied to the processing
of compressed air, which is where we focus on uniting environmental awareness with the pursuit of eﬃciency. In
this manner, we contribute to the conservation of global
resources and to a reduction in your energy costs – and
we work constantly towards maximum eﬃciency in both.

We make the fascination of pure compressed air tangible in order to help you transport people into the future.

Kinder INT.indd 1

BEKO TECHNOLOGIES GmbH

beko@beko-technolgies.com
www.beko-technologies.com

13.01.2016 10:23:52
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knife edge area. As a result of this, a kind of
self-conditioning for the long-term application
of the aluminum knife edge is achieved.
The theoretical experiments led to two fundamental discoveries: The strength of the material
is of decisive importance for the permanent stability of the knife edge. The simple and reasonable principle is valid, the higher the strength of a
material, the lower the deformation. However,
the hardness of the knife edge is less important
for its stability, as long as the sealing material is
soft enough to allow the knife edge to cut into
the gasket.

Source: VACOM

Fig. 3: Knife edge unused, after 50 sealing cycles with annealed copper gasket
and after 5 sealing cycles with normal copper gasket.

Based on the findings, a set of appropriate
parameters of necessary material properties, for
both the knife edge and the flat gasket, were
found. According to the parameters, suitable
materials could be selected which seemed to be
applicable to such a flange connection.
In order to verify the theoretical findings, the
next steps were the production of appropriate
flanges and the selection of suitable gaskets.
Both pure aluminum (EN AW-1…) and annealed
copper gaskets were applied.

Fig. 4: Experimental set-up for the determination of the temperature
stability of aluminum CF knife edges
Center: Aluminum CF vacuum chamber
Left: Ion getter pump
In the rear: Vacuum gauge
Right: All-metal angle valve with connection to the pumping station or leak detector

The following deformations were measured for
an Alu6xxx-1xxx-6xxx joint:

•
•
•
•

1st sealing cycle:
6 µm
2nd sealing cycle:
5 µm
3rd to 9th sealing cycle: < 1 µm
from the 10th sealing cycle:
no further deformation

The consideration of a non-linear material
model enabled the conclusion of the strain
hardening of the material for each sealing process that leads to an increased strength in the

According to the FEM test, the knife edge flanges
were used in repeated sealing cycles and the
knife edges were measured with a profilometer
in unused condition and after each sealing cycle.
Figure 3 shows that, with usage of annealed
copper gaskets, no significant change of the
knife edge geometry occurs even after the 50th
sealing cycle. The deformation of a normal
copper gasket after five sealing cycles is shown
in contrast. A leak rate <1·10-11 mbars l/s was
achieved with all sealing cycles.
In summary, it can be stated that the mechanical strength of 6,000 series aluminum alloys is
sufficient to generate stable CF knife edges.
Knife edges of 6,000 series aluminum alloys in
combination with annealed copper gaskets are
suitable for stable long-term use. In contrast,
the hardness of normal copper gaskets is too
high to let such an aluminum knife edge cut in
completely, i. e. without plastic deformation of
the knife edge.
Based on the findings, an innovative aluminum
system was developed. This makes it possible
for the first time to manufacture all-aluminum

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016

COMPRESSORS, COMPRESSED AIR & VACUUM TECHNOLOGY

Source: VACOM

vacuum chambers and components for the use
in the UHV/ XHV without cost-intensive special
solutions.
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Temperature-induced changes
of material properties
Precipitation hardened aluminum alloys can
lose their, through heat treatment, acquired
increased strength if they are heated beyond a
critical temperature. Therefore, manufacturers
provide information for the maximum operational temperatures. In case of short-term
stresses (< 30 min) up to 180 °C and continuous
operation up to 120 °C, the stated strength values of the workpiece will be preserved after
cooling down.
To verify the material parameters, aluminum CF
components were examined in adaquate tests.
A vacuum chamber with CF knife edges, completely manufactured of a 6000 series aluminum alloy, was treated in multiple heating

Fig. 5: Knife edge unused and after different heating cycles

cycles with increasing maximum temperature.
After each heating cycle, the knife edges were
measured with a profilometer to detect a potential deformation. Figure 4 shows the experimental setup, figure 5 provides the results of the
tests.

THINK GERMAN,
ACT LOCAL.
NEED LEAK-FREE COMPRESSORS
FOR YOUR PROCESS?
DIAPHRAGM COMPRESSORS FROM HOFER PROVIDE
LEAK-FREE SOLUTIONS.
Through the acquisition of HOFER's high pressure and leak-free
diaphragm compressors, NEUMAN & ESSER GROUP now offers
a wide operating range using the NEA crankcases and HOFER
diaphragm cylinders for even higher volume flow. The perfect
solution for explosive and toxic gas compression.

Andreas Hofer
Hochdrucktechnik GmbH
www.andreas-hofer.de

Contact me for requests worldwide:
Dr. Klaus Hoff, Managing Director
k.hoff@andreas-hofer.de

Member of the NEA GROUP

COMPRESSOR
BLUESTROKE
SYSTEMS
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Fig. 6: Vacuum tight aluminum welding seam: external view (left) and the microsection (right)

No significant deformation is visible even after
permanent thermal stress of the aluminum
knife edge at 160 °C. This allows the conclusion
that the stability of the knife edge can also be
ensured at a maximum operational temperature of 160 °C.

Vacuum tight welding of aluminum
The welding of aluminum components entails
challenges resulting, first of all, from the big difference between the melting points of the natural oxide layer (approx. 2,000 °C) and of the bulk
material (approx. 550–650 °C).

that can compromise the vacuum tightness of
the joints.
As a result of appropriate optimization and
parameter studies, standardized welding processes could be developed that generate reproducible joints. Figure 6 shows a representative
vacuum tight welded joint of two aluminum
tubes and a microsection of the welded and
heat-affected zone free of pores and cracks.
For the stability of aluminum CF components, it
is vitally important that the temperature in the
knife edge zone will not exceed the strengthpreserving temperature limits during welding
(see previous pages). Hence, the temperaturetime profile of selected constructions and welding parameters was measured in the vicinity
the knife edge (fig. 7a). Figure 7b shows the
temperature profiles measured close to the
knife edge during the welding process for different nominal diameters.

Source: VACOM

In addition, a high and fast thermal load of
the whole component is generated due to
the high thermal conductivity of aluminum.
The special solidification behavior of alloyed
aluminum materials also encourages the hot
cracking tendency during the welding process

Source: VACOM

Fig. 7a: Experimental set-up for temperature
measurement

Fig. 7b: Temperature profile in the vicinity of the knife edge during the welding
of CF components
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Fig. 8: Weld seam of an aluminum CF component (left: external view, right: internal view)

The CF 40 flange shows the most critical temperature profile approaching the temperature
limit of the aluminum alloy for a short moment,
but not exceeding it. This ascertains that the
tightening function of the knife edge is not
affected by the welding process.
Figure 8 shows the external and internal view of
a weld seam of an aluminum CF component
welded from inside. The excellent appearance of
the seam is characterized by a clean, homogeneous and smooth weld root.

Outgassing of aluminum
The outgassing behavior of materials significantly determines the effort and the time to
achieve vacuum conditions, especially in the
range of UHV/XHV. It is, together with the leak
tightness of joints, the feature that determines
the quality of vacuum components to achieve
these very low pressure ranges.
Many publications [2] indicate that scientists and
technicians are engaged in the research of outgassing values of stainless steel and aluminum
as the basic materials for the vacuum technology and they have been searching for ways to
reduce them for decades.
To gain comparable results, the outgassing rates
of two identically designed chambers of stainless steel 316L and aluminum EN-AW6082 with
CF knife edge flanges were characterized. For
this purpose, an especially developed measurement set-up for the determination of low outgassing rates was used. The chamber to be
tested was enclosed in a bake-out area where
any desired temperature and bake-out procedure between room temperature and 350 °C can

77

Source: VACOM

be realized. The chambers were cleaned according to the standards of UHV technology and
were vacuum-baked (in-situ) in the measuring
system at 120 °C for 24 hours.
After reaching the room temperature (22 °C,
approx. 66 h after starting the process), the
valve to the pumping station was closed and the
total outgassing rate was determined by the rising pressure method for six hours. The areic outgassing rates determined by the rising pressure
curves are 7.4·10-12 mbars·l/s/cm² for the stainless steel chamber and 1.5·10-13 mbars·l/s/cm²
for the aluminum chamber (fig. 9). Thus, under
identical process conditions, the outgassing rate
of the aluminum chamber is approximately one
magnitude lower than the outgassing rate of
the stainless steel chamber. With a bake-out
process at 200 °C, the outgassing rate of the
stainless steel chamber can be reduced to
5.5·10-12 mbars·l/s/cm². Further energy intensive
processes, such as low hydrogen annealing (min.
2 h at min. 850 °C) and an in-situ bake-out (min.
24 h at min. 350 °C), are necessary to reach an
outgassing rate comparable to the aluminum
chamber. That implies an energy-related effort
of 1,400 kWh in total for the small test chamber
of stainless steel. In contrast, the annealing
process is omitted completely for the aluminum
chamber. The in-situ vacuum bake process
needs, due to the considerably lower bake-out
temperature (min. 24 h at 120 °C), an energy
input of only approx. 110 kWh. That implies
energy savings of more than 90 %.

Conclusion
Until now, aluminum has only been accepted
by a small user group as material for vacuum
chambers and components in the UHV/XHV
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Fig. 9: Pressure increase in a sealed off vacuum chamber of stainless steel or aluminum

range. On the basis of substantial tests and the
following development of aluminum CF components, it becomes apparent that the reservation
is unfounded.
The mechanical strength of appropriate aluminum alloys is sufficient to provide the CF flange
connections commonly used in the vacuum
technology. With qualified welding parameters,
it is possible to generate UHV suitable joints.
Furthermore, suitable aluminum alloys inherently possess very low outgassing rates that
with stainless steel can only be achieved with a
resource-intensive high-temperature process.
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Breweries in particular place stringent requirements on compressed air quality.

Photo: Fotolia / Anton Medvedkov

Compressed air and vacuums:
focussing on complete solutions
Harald Härter
Compressed air and vacuums are both used equally in numerous production
processes. The individual system components cannot be regarded in
isolation if we want to fully exploit the economic potential of modern
constructions. As a result, many companies in the food and drink industry
now take a holistic approach.
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Fig. 1: Water-saving vacuum technology used for bottling drinks (on the left)

Energy efficiency and sustainable process flows
are best achieved by focussing on the entire system. The prerequisites for this are cross-machine controllers and demand-based adjustment of the output capacity by regulating energy-saving compressor and vacuum pump drives.
Therefore, more and more manufacturing companies are expecting solutions from a single
source from manufacturers of compressor, compressed air and vacuums.
The food and drink industry has high quality
and safety requirements with regard to the supply of compressed air and vacuums and forms
an ideal basis for describing example solutions.

CO2 during basic cleaning of the tanks, and
finally the crown caps of the filled bottles are
released using compressed air.
Four of these five applications – with the exception of the control air – are regarded as „critical
control points“, which place maximum demands
on the process quality and also the quality of
the compressed air: any contamination, e.g. during the wort aeration, would have disastrous
consequences for the brewing process. Therefore, a quality level higher than class 1 according
to ISO 8573 – 1: 2001 is required, both for the
entire oil content and for solid contaminants.
This means a residual oil content of less than
0.01 mg/m³ and a particle density of less than
0.1 mg/m³.

High requirements for compressed air quality
The drinks industry, and in particular breweries,
places high requirements on compressed air
quality. Different application areas need to be
supplied with high-quality compressed air: from
the control air for operating fittings – from the
brewhouse to the fermenting and storage cellar
– and filtration to bottle and keg filling. The
wort aeration also requires compressed air as
does the removal of grains with the aid of conveying air. Compressed air is used to blow out

This is only economically feasible with oil-free
compressors. For oil-lubricated compressors, the
contamination from the lubricating oil alone
amounts to up to 40 mg/m³, depending on the
air end type, with older compressors, it can even
be more than 100 mg/m³. This illustrates why
the expense of downstream treatment on oilfree compressors, both in terms of the level of
investment and the operating costs, is considerably lower.
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The application determines the system
For the performance range of up to 18 m³/min,
new oil-free compressors, which are characterized by particularly favorable life cycle costs,
have become established. With these compressors, the compressed air is produced by a bronze
alloy screw and a pair of gate rotors made of carbon fiber reinforced plastic. The compressor
block is lubricated, sealed and cooled as required
by water, which is sprayed into the compression
element. Water’s good cooling properties allow
the compressor to be operated at low compression temperatures not exceeding 60° C. The
result is a very high level of efficiency thanks to
the almost isothermal compression, while the
power consumption is correspondingly low.
A typical example is use in a brewery, where
careful use of resources during production is of
great importance. There, this water-injected
compressor is in daily use, mainly in a control
range of 60 to 80 %. This is testament to careful
planning and the fact that the air end is operated with an efficiency factor of 0.95, according
to the brewery‘s calculations. Not only does this
save costs, it also protects the environment: the
brewery was awarded the Bavarian Energy Prize
for the solar-thermal process heat plant.
Even the Bavarian state brewery Weihenstephan, the world‘s oldest brewery that is still
in existence, has focused on the compressed air
supply in order to optimize energy. Two oil-free
piston compressors are in operation in the compressed air station. This is an economical solution when the brewery is operating from Monday to Friday, but not on the night shifts or at
weekends. “When the brewhouse and bottling
plant are both inactive, only around 1.5 m³/min
of compressed air per minute is required to
maintain the system pressure and operate the
many pneumatic control elements. Here too, the
use of oil-free, water-injected compressors with
controllable direct drive for the rotors offered
the best solution.

Saving resources with liquid ring vacuum pumps
Water has become a decisive cost factor for
breweries, particularly those that do not have
their own spring. Therefore, all areas of the complex system technology are scrutinized in order

to find ways to reduce consumption. The average water consumption of the international
brewing industry is approximately 4.3 liters of
water per liter of beer produced. One of the largest brewery groups has set itself a target of only
using an average of 3.2 liters of water by 2017.
Only a few breweries manage to reduce consumption below 3 liters. Many small and medium-sized operations consume much more than
the average.

The drinks industry places high requirements
on compressed air quality.

The bottling plants can also make a considerable impact on water and energy savings. One
new design does not need a fresh water supply
(fig. 1).
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Fig. 2: Flow chart of the patented plant technology. The closed circulation system means that cooling water does not
need to be constantly supplied.

In conventional plants, the liquid ring vacuum
pumps are a tried-and-tested method for creating the vacuum, however, these need to be constantly supplied with water. Engineers wanted
to remove this considerable water requirement,
but keep the technological advantages of this
pump technology.

The problem was solved using a patented and
tailor-made plant technology for creating the
vacuum for filling systems (fig. 2) in which the
cooling is integrated into a circulation system
which does not need to be constantly supplied
with water. Practical experience with this plant
technology shows that the fresh water savings
are considerable and help reduce operating
costs.

Source: Elmo Rietschle

Depending on the size, this circulation system
includes one or two liquid ring vacuum pumps,
which are mounted on a stainless steel frame. In
contrast to other vacuum generators, the liquid
ring vacuum pumps (fig. 3) are able to convey
humid gases or vapors with additionally arising
liquid volumes, due to the way they work.
Thanks to the isothermal and pulsation-free
compression, a higher degree of efficiency is
achieved. As this pump principle only works
with one moving component, it results in a long
service life with little maintenance.

Dry-running screw vacuum pumps reduce
operation and maintenance costs

Fig. 3: The liquid ring vacuum pumps are oil and wearfree, since the impeller and housing do not touch. The
high degree of efficiency is achieved thanks to the
isothermal and pulsation-free compression.

In the food packaging sector, there are a variety
of processes requiring compressed air and vacuums. The decision to use a specific technology or
possible combinations is made in close consultation with specialists for the process in ques-
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Oil-free piston compressor for energy-saving
PET bottle production
A particularly interesting example of a holistic
solution is a current project for a corporate
group which processed 290 million kilograms of
milk in 2015 for the production of a range of
milk products. The company is continually

Liquid ring vacuum pumps
are oil and wear-free.

Even just a slight increase in the oxygen content
of the air promotes and accelerates combustion
processes, which can lead to considerable damage to machines and systems. Therefore, a
dry-running screw vacuum pump (fig. 5) which
does not need any cooling or sealing medium in
the pump suction chamber was developed for
packaging with protective gas. This screw is
water-cooled and the heat created by the pump
is led away from the packaging room via the
cooling water. In comparison to an oil-lubricated
rotary vane, which is usually used in such cases,
is it clear that the somewhat higher procurement price is paid back by considerably lower
maintenance and energy costs.

Environment

Special Engineering

Raw Materials

Machine Construction

Chemistry

A typical example for the use of vacuum pumps:
if air is replaced by protective gas (MAP) when
packaging fresh foods (fig. 4), it improves the
shelf life and the packaged foods are presented
in a more appealing manner. Carbon dioxide,
nitrogen and oxygen are primarily used here.

105 x 146 mm (1/4 hoch), im Anschnitt, englisch

Petrochemistry

tion and the system manufacturers and users.
Many factors play a role here, ranging from the
operating costs, noise level and maintenance
frequency. The experience of the application
specialists and the technical possibilities arising
from a comprehensive range of compressors,
blowers and vacuum pumps with their specific
features are essential when it comes to optimum system planning or modernization.

Food & Beverages

Source Elmo Rietschle

Fig. 4: Protective gas packaging

expanding and in recent years, it has begun to
produce smoothies and not-from-concentrate
juices – their annual production of these goods
has already reached 80 million kilograms. To
pave the way for further growth, a new plant
which will focus solely on the production of
not-from-concentrate juices (fig. 6) has been
built.
Mehrer Anzeige, VDMA Verlag

BLOCK – PACKAGE – PLANT
robust – efficient – quality without compromise

Mehrer compressors, compressor packages
and compressor plants have proven themselves
worldwide in various industries.
We offer adjusted compressor solutions from
block to package and plant up to Plug&Play
installations.
Especially for special engineering projects
„Customized Compression“ is our motto.

Mehrer Compression GmbH · Rosenfelder Str. 35 · 72336 Balingen · Germany
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Source: Elmo Rietschle

One of the features of this construction is that it
does not have a belt drive or gears and clutch.
This is the basis for the extremely high degree of
efficiency, the compact design and the long service life of 8,000 hours.
The piston machines are double-acting: two suction and compression processes are performed
per revolution. They are also easy to control, even
with the basic version, because they can be operated with half load by means of valve cut-off and
even then they are extremely efficient.
Fig. 5: Dry-running screw vacuum pumps

The system is controlled via a programmable
logic controller (PLC), which controls the compressor according to demand, with the network

Source: CompAir

Since the efficiency, flexibility and low energy
consumption were a priority during the planning process for the plant, both the procurement costs and the life cycle costs were important when it came to the investments. This
applied in particular to the compressed air generation, which is required for the on-site supply
for the PET bottle production. The thumb-sized
preforms are „blown up“ with a pressure of up
to 40 bars and then filled. To do so, an oil-free
piston compressor with a 325 kW direct drive
and a maximum volume flow of 1,800 m³/h (at
40 bars) was purchased (fig. 7).

As they are quiet, there is no need for a foundation, and the precision guidance of the piston
and piston rod according to the crosshead principle makes for an extremely long compressor
service life. The version used here has a large
control range of 530 to 1,800 m³/h (30 to 100 %),
so that even smaller quantities or smaller PET
bottles can be produced equally as efficiently.
This is important, as although the plant mainly
fills 0.9 to 1.35 liter barrels, they also fill 0.33
liter bottles. At the same time, there are hardly
any off-load losses, as the pressure can be kept
constant over a very narrow pressure range.

Fig. 6: Bottling plant for not-from-concentrate juices and smoothies

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2016

COMPRESSORS, COMPRESSED AIR & VACUUM TECHNOLOGY

Conclusion
Energy efficiency and sustainable process flows
are best achieved by focussing on the entire system, from consultation and planning through to
maintenance. The decision to use a specific
technology is made in close consultation with
specialists for the process in question and the
system manufacturers and users. The aim is to
devise integrated solutions based on a comprehensive range of pressure and vacuum generators with state-of-the-art technology, which
produce the lowest life cycle costs and ensure
plant safety.

Source: CompAir

Fig. 7: Oil-free piston compressors with 325 kW
direct drive and a maximum volume flow of 1,800 m³/h
(at 40 bars), used in PET bottle production.

pressure as the reference variable. In addition,
the pressure can be specifically reduced below
30 bars if lighter bottles are being produced.
This also helps to ensure economical, demandbased compressed air generation.
The compressed air experts were responsible for
the application-specific design of the compressor and its controller. They also planned the user
interface, which displays the operating states of
the plant.

Optimum integration of the compressor in
process heat recovery
The optimum integration of the compressor in
the temperature-controlled processes is crucial
for the efficiency of the compressed air generation: a central hot water tank with a capacity of
10 m³ serves as an energy reservoir. Both the
cooling circuit and the heat recovery are also
controlled via the PLC.
The machine is connected to the general 7 bar
plant network via a pressure reducer, so that it
can also feed into this network in the event of an
emergency. The 40 bar network is also redundantly designed: soon a second piston compressor of the same type will be installed together
with the second bottling line. This will act as a
backup system to safeguard the compressed air
supply for the PET bottle production.

Author:
Harald Härter
Managing Director
Gardner Denver Deutschland GmbH
Simmern, Germany
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Diaphragm compressors are used in the high-pressure compression of hydrogen sold at hydrogen
fueling stations.

Diaphragm compressors:
from niche product to all-in-one solution
Matthias Küppers
Like piston compressors, diaphragm compressors are oscillating
displacement machines. With diaphragm compressors, the compression
of the process gas is free of leaks, oil and impurities. This is why they are
so important in so many areas of industry and research. For example,
they are used when flammable, toxic, corrosive or expensive gases need
to be conveyed. These compressors perform across a range from a few
standard liters per hour up to several thousand normal cubic meters per
hour at pressures of over 1,000 bars.
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A unifying feature is the multi-layer diaphragm
technology in the displacer, which guarantees
leak-free, impurity-free process gas and impermeability in all operational states. Figure 1
shows the design of a metal diaphragm compressor.
The drive unit of a metal diaphragm compressor
is a classic crank drive with a crosshead. The
crosshead ensures that no thrust force generated by the drive unit is transferred to the pistons and the piston seal units. The piston’s
stroke movement is transferred hydromechanically to the displacer (diaphragm) in contact
with the gas. The pressure regulation valve and
the oil equalizer pump ensure that a sufficient
amount of oil for the problem-free, economic
operation is always present between the diaphragm and the piston. The oil equalizer pump
is driven directly by the crankshaft. The perforated plate constitutes the rear point of the diaphragms during the suction stroke. At the end
of the pressure stroke, the diaphragm comes to

The gas valves integrated in the valve head open
and close with the stroke rhythm of the compressor. During operation, the condition of the
diaphragm is continually monitored, guaranteeing continual process safety and the purity of
the gas, even in the event of a diaphragm breaking due to deterioration. Metal diaphragm compressors are available in various constructions.

Diaphragm compressors are used when
flammable, toxic, corrosive or expensive
gases need to be conveyed.
As well as vertical and horizontal versions, there
are also V-versions whose notable features
include space-saving construction.
Metal diaphragm compressors can achieve pressures of more than 1,000 bars and, with the corresponding pressure conditions, a performance
of several thousand normal cubic meters per
hour.

Pressure regulation valve
Gas valves
Valve head

Multi-layer metal diaphragm

Perforated plate

Sourc: sera ComPress

With diaphragm compressors, a distinction is
made between:
• compressors with hydraulically controlled
(metal) diaphragms, and
• compressors with mechanically controlled
PTFE diaphragms.

rest at the valve head. In this way, the dead
space is minimized and a high volumetric efficiency factor is achieved.

Source: sera ComPress

Design and function of diaphragm compressors
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Piston
Piston compression
Crosshead
Drive

Oil equalizer pump

Fig. 1: Design of a metal diaphragm compressor

Fig. 2: Design of a PTFE diaphragm compressor
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Fig. 3: Two-stage metal diaphragm compressor in an air separation
system, used for the compression of a Xe/Kr mixture

Source: sera ComPress

Source: sera ComPress
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Fig. 4: Standing, horizontal, two-stage metal diaphragm
compressor, used to fill tube trailers with helium

Diaphragm compressors with mechanically controlled PTFE diaphragms possess similar drive
units to metal diaphragm compressors (see
figure 2). However, the diaphragm is directly
driven via a connecting rod. Due to this construction and the associated strain on the diaphragm, these machines are limited to use in
the lower pressure range of up to 40 bars. Nominal conveyance flows from 5 Nl/h up to 50
Nm3/h are covered by the range of model sizes
and operational pressures. The condition of the
PTFE multi-layer diaphragm is constantly monitored.
High compression conditions can require multi-stage compressor set-ups. All diaphragm
compressors can be equipped with anything
from one to a maximum of four stages, depending on what the demands of their application
require.

System operators’ demands
Although in the past, the main priority was simply that the compressors satisfied the desired
operating and process parameters, today, availability, energy efficiency and operating costs
through the entire working life of the machine
are things that system operators focus on. With
the aid of modern construction, design and
assembly techniques, metal diaphragms can
now achieve service lives of up to 20,000 operating hours, and PTFE diaphragms are reaching
30,000. And it is the diaphragms that are the
main object of wear in the machines. Other elements that are of increasing importance are the
lack of emissions (gas, operating fluids) and
noise pollution.

Oil-free, impurity-free compressing
in industry and research
For many processes, oil contamination and
other impurities in gases are absolutely unacceptable, or they lead to extensive and costly
cleaning procedures. For example, if in dry-running piston compressors, the oil-free nature of
the process gas is realized without difficulty,
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impurities generated through the attrition of
the sealants cannot be ruled out. Depending on
the application, a certain number of elaborate
filter systems may need to be installed later in
the process.
In contrast, due to their construction, diaphragm
compressors naturally generate no harmful
impurities in the gas. This makes them ideal for
compressing very clean gas mixtures in the electronics industry or of oxygen and anaesthesia
gases for medical purposes. Apart from these
highly sensitive fields, the compression of noble
gases is also standard practice for the diaphragm compressor.
Figure 3 shows a metal diaphragm compressor
in an air separation system used for the compression of a Xe/Kr mixture. The compressor
control system monitors all relevant operational
parameters as well as the filling process itself.
Figure 4 shows a standing, horizontal, twostage compressor used to fill tube trailers with
helium.
In research and development, comparable
demands for purity are made. Here, impurities in
the process gases can lead to errors in the results
measured, meaning that the reproducibility of
the measurements can no longer be guaranteed.
Due to the relatively small rate of gas flow, test
and pilot systems are no longer conceivable
without the diaphragm compressor.

No gas leakages
As well as being free of oil and impurities,
another characteristic feature of diaphragm
compressors is their lack of leakages. With metal
diaphragm compressors, leakage rates of less
than 10-5 mbars l/s are achieved. This means
that the compressor can be technically classified as sealed both externally and internally.
No outwards gas emissions take place and, during machine downtime, no air from the surrounding environment can make its way into
the compressor. This is significant with respect
to the conveyance of flammable gases, since air
containing any gas particles that makes its way
into the system can generate an ignitable mixture.

This impermeability is also an important decision criterion in the chemicals and petrochemicals industries for the use of diaphragm compressors. In these industries, gases that are
often highly toxic or high in chlorine or fluorine
content are used in production processes. If
these substances were to leak out of the system,
the environment and the health of individuals
could be hugely endangered.

Diaphragm compressors work free
of oil, impurities and leakages.
Through the nature of its construction, the diaphragm compressor reduces the risk of accidents caused by escaping gas to an absolute
minimum. But it is not only with dangerous
gases that a lack of leakage is important; it is
also crucial with rare and expensive gases – for
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example, in the compression of rare noble gases.
Here, any loss of gas during compression can be
hugely expensive.

Hydrogen infrastructures
In recent years, the significance of hydrogen as
an energy source has grown massively. In the
future, it may develop into one of the main pillars of mobility and energy provision. Superfluous electricity generated from regenerative
energy could be stored in the form of hydrogen
and then re-converted into electricity. The
hydrogen generated can also be mixed with natural gas and burned. Hydrogen is particularly
interesting as a fuel for combustion engine
vehicles.

PTFE diaphragm compressors are becoming
increasingly prized in the low-pressure region.

Noise control in the workplace is one of the primary themes in employment protection guidelines. Even with small and medium-sized piston
compressors, the operating nature of oscillating
displacement machines leads to relatively high
levels of noise emissions. Comparable diaphragm compressors are significantly quieter –
even with performance at up to 55 kW, they do
not typically exceed a noise level of 80 dB(A).
Nearby residential areas and office buildings
are often factors that lead to considerably lower
maximum noise levels being stipulated. In this
case, the machines can be given a housing. If
the machine is placed outside, the noise protection shell also functions as a weather shield.
Diaphragm compressors with a performance of
up to 7.5 kW operating at a pressure of up to
300 bars are used even in laboratories without
noise protection.

High rates of compression
per compressor stage
Large surfaces which diffuse warmth to the surrounding air and relatively low revolution
speeds allow diaphragm compressors to achieve
a compression rate of up to 1:18, depending on
the type of gas and the size of the compressor.

Source: sera ComPress

In all of these uses, compressed hydrogen must
be stored. In the field of H2 mobility (hydrogen
fuelling stations), the hydrogen is stored at a
pressure of around 900 bars and then used in
the tanking system at 700 bars. This is where
diaphragm compressors come into their own: in
the impurity-free, leak-free, high-pressure compression of the gas.

Low noise level

Fig. 5: Two-stage metal diaphragm compressor in a hydrogen fueling station
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Fig. 6: One-stage metal diaphragm compressor that compresses nitrogen from 4 bars to 36 bars (a).

Figure 6 shows a one-stage metal diaphragm
compressor that compresses nitrogen from 4
bars to 36 bars (a). Most piston compressors
that could be used here would have to be
two-stage models.

PTFE diaphragm compressors are becoming
increasingly prized in the low-pressure region.
They achieve flow rates of up to 50 Nm³/h. Low
levels of maintenance and low life cycle costs for
universal implementation are the hallmarks of
this machine.

Starting up at full pressure

The only thing left is the question of the all-inone machine. For reasons of construction, the
diaphragm compressor will never reach the flow
rates that piston compressors and rotating displacement or turbo machines can attain. However, in its performance spectrum, it really is an
all-in-one machine. Whether it is pressure, gas
composition or moisture in the gas, the diaphragm compressor fulfils these demands with
no impurities and no leaks.

Diaphragm compressors can be started up at
full pressure – on the suction side as well as
on the pressure side. This renders unnecessary start-up bypasses and a pressure reducer
for short-term machine stops, as long as process-related factors do not require them.

Niche product or all-in-one solution?
Over the past 15 to 20 years, this “niche
application” has grown to be a veritable market; due to future hydrogen applications, this
market is set to grow further. Further global
growth will come from research activities
around the world in a diverse range of technical disciplines.

It remains to be seen how far future development work by diaphragm compressor manufacturers will attempt to alter the performance
limits of diaphragm compressors.

Author:
Matthias Küppers
Sales Engineer
sera ComPress GmbH, Immenhausen
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PRODUCTS & APPLICATIONS

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

NEUMAN & ESSER GROUP acquires
Andreas Hofer Hochdrucktechnik
With the acquisition of Andreas Hofer Hochdrucktechnik GmbH NEUMAN & ESSER GROUP
not only extended its portfolio with high
pressure compressors up to 5,000 bar but will
also be developing innovative hybrid solutions.
The combination of NEA reciprocating and
HOFER diaphragm compressors will serve new
market niches.

BEKO TECHNOLOGIES:
A portable data logger
for sustainable analyses
The METPOINT BDL portable data logger is
designed for the measured value acquisition via
a multitude of different transducers. With this,
it is suitable in compressed air systems for use
as a hand-held device where measured values
need to be recorded and logged by mobile
devices.

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

Busch vacuum pumps and systems
Energy efficiency and absolute reliability in
vacuum supply are increasingly gaining in
importance throughout the world. Busch is
responding to this trend by going beyond
standard vacuum pumps to offer individual
vacuum systems and vacuum facilities for
central vacuum supply in all industry sectors
– optimally designed to meet the customer’s
needs.

ALMiG: Internet-based monitoring of
your complete compressed air station
In the future, remote monitoring of your
compressed air generation will be even simpler:
with visualization via ALMiG web server, no
matter where you are. Operational reliability
thanks to immediate notifications and full
information.
Read more under www.vdma-verlag.com/puco

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

Oerlikon Leybold Vacuum:
TURBOLAB – the all-new smart high
vacuum system for researchers
TURBOLAB – modular plug-and-play high
vacuum pump systems based on well-proven
components. Different configurations cover the
vacuum demands of a wide range of applications in the R&D and analytical market.

BORSIG ZM Compression: Extended
centrifugal compressor series
In 2015, BORSIG ZM Compression GmbH
significantly expanded its centrifugal compressor series for process gases. Now it comprises
multistage integrally geared compressors with a
discharge pressure of up to 150 bars, a capacity
of up to 300,000 m³/h and a power of up to 25
MW. They may be designed with up to 8 stages
or 4 pinion shafts.

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

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

Piab: A new world standard for tablet
conveying
Successfully solving the problems of using
vacuum technology to convey delicate tablets,
Piab introduces piFLOW®t, the industry’s first
dedicated tablet conveyor. Promising to
revolutionize the automated handling of tablets
and other fragile and valuable products, the
piFLOW®t features innovative and groundbreaking new technology (patent pending).

Read more under www.vdma-verlag.com/puco
Read more under www.vdma-verlag.com/puco
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● ● ● ● ● ●

Aerzener Maschinenfabrik GmbH
www.aerzener.de

●

AKG Thermotechnik International GmbH & Co. KG
www.akg-gruppe.de
ALMiG Kompressoren GmbH
www.almig.de

Mechanical engineering

Garages

Pneumatic

Handicrafts

● ● ● ● ●

●

●

●

●

● ● ● ●

● ● ●

●

● ● ● ● ●

● ● ●

●

● ● ●

●

● ● ● ● ● ●

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

●

Gebr. Becker GmbH
www.becker-international.com

● ● ● ● ● ●

●

● ● ● ● ● ●

● ● ●

●
● ● ● ● ● ●

● ● ● ● ● ●

●

● ● ● ●

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

●

●

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

BEKO TECHNOLOGIES GmbH
www.beko-technologies.de

● ●

● ●
●

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

Workshops

Gas stations (natural gas, LPG)

●

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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● ● ● ● ● ●

BORSIG ZM Compression GmbH
www.borsig.de/zm

●
● ● ●

●

● ● ●

●

● ● ● ● ● ●

●

● ● ● ● ●

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

●

●

●

CVS engineering GmbH
www.cvs-eng.de
Donaldson Filtration Deutschland GmbH
www.donaldson.com

● ● ● ● ● ●

●

Drumag GmbH Fluidtechnik
www.specken-drumag.com

● ● ● ● ● ●

● ● ● ● ●

FRIATEC Aktiengesellschaft – Division Rheinhütte Pumpen
www.rheinhuette.de

●

●

FST GmbH Filtrations-Separations-Technik
www.fstweb.de

● ● ● ● ● ●

● ● ● ● ● ●

● ● ●

●

Gardner Denver
www.gardnerdenver.com

● ● ● ● ● ●

● ● ● ● ● ●

● ● ●

●

Gardner Denver Deutschland GmbH, CompAir
www.compair.com

● ● ● ● ● ●

● ● ● ● ● ●

● ● ●

●

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

● ● ● ● ● ●

● ● ● ● ● ●

● ● ●

●

Gardner Denver Deutschland GmbH, Robuschi
www.robuschi.com

● ● ● ● ● ●

● ● ● ● ● ●

● ● ●

●

●

Gardner Denver Deutschland GmbH, Nash
www.gdnash.com
GEA Germany Ettlingen
www.gea.com

●

●

●
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●
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●
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●

●
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●

●

●

●

●

●

●

●

●

●

●

●

●

●

Sand blasting plants

●
●

●
●

●

●
●

●

●
●
●

●
●

●
●

●
Road vehicle
Navigation

●
●
●

●
●
●

●
●
●

●
●

●
●
●

●
●
●

●

●

●
●
●

●

●

●

●
●

●

●

●
●
●
●
●
●
●

●

●

●

●

●

●

●

●

●

Heat recovery

Drives

Drying

Other fields of applications

Starting of engines and power units

Railway vehicle

Vehicles and Navigation

Paint plants

●

Paint plants/Sand blasting plants

Oil field blowers

Coke oven blowers

Blast furnace blowers

Wind channels

Foundries

Foundries/Wind channels

Aerating

●

Sewage plants

●
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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Mechanical engineering

Garages

MacGregor Hatlapa GmbH & Co. KG
www.hatlapa.de

Pneumatic

Handicrafts

Workshops

Gas stations (natural gas, LPG)

Handicrafts/Workshops

Biogas

Refineries

Petrochemical industry

Oil fields

Natural gas industry

Cleaning (Purging)

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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●

HAUG Kompressoren AG
www.haug.ch

● ● ●

KAESER Kompressoren SE
www.kaeser.com

● ● ● ● ● ●

Körting Hannover AG
www.koerting.de

●

● ●

●

●

●

● ● ●
●

MAN Diesel & Turbo SE
www.mandieselturbo.com

●

● ● ●

●

● ●

● ● ● ● ●

Mattei Kompressoren Deutschland GmbH
www.mattei-kompressoren.de

● ● ● ● ● ●

● ● ● ● ●

● ● ●

●

Mehrer Compression GmbH
www.mehrer.de

● ● ● ● ● ●

● ● ● ● ● ●

● ● ●

●

● ●

●

●

●

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

● ●
●

● ●

Neuenhauser Kompressorenbau GmbH
www.nk-air.com

●
● ●

NEUMAN & ESSER GROUP
www.neuman-esser.com

●

Parker Hannifin GmbH, Hiross Zander Filtration Division
www.parker.com/hzd

● ● ● ● ● ●

Piab Vakuum GmbH
www.piab.com

● ● ● ● ● ●

Schneider Druckluft GmbH
www.schneider-airsystems.de

● ● ● ● ● ●

●

● ● ● ●

●

● ● ● ● ● ●

●

● ● ● ● ● ●
●

● ● ●
● ● ● ●

Siemens AG
www.siemens.com/compressors

● ● ● ● ●

Siemens Turbomachinery Equipment GmbH
www.siemens.com/compression

●

● ●

●

● ● ● ●

● ● ● ● ● ●
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●
●

Sera ComPress GmbH
www.sera-web.com

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

● ● ●

●

●
●

● ● ●

●

●

●

●

●

●
Instrument air

●
●

●

●

●

●
●

●

●

●
●

●

●
●

●
●

●
●

●
●
●
●

●
●
●
●

●
●

●
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●
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●
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●
●
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●
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●
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●
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●

●
●
●

●
●

●

●
●

●
●
●

●

●
●

●

●

●

●

Starting of engines and power units

●
●

●

●

●

●

●
●

●
●

●
●

●
●

●

●

●

●

●

●

●

Heat recovery

●

Drives

Drying

Other fields of applications

Navigation

Road vehicle

Railway vehicle

Vehicles and Navigation

Sand blasting plants

Paint plants

Paint plants/Sand blasting plants

Oil field blowers

Coke oven blowers

Blast furnace blowers

Wind channels

Foundries

Foundries/Wind channels

Aerating

Sewage plants

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

Control air

Switchgear
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ABN Apparatebau Nittenau GmbH
www.abn-drucklufttechnik.de

●

Aerzener Maschinenfabrik GmbH
www.aerzener.de

● ● ● ● ●

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

●

Gebr. Becker GmbH
www.becker-international.com

● ● ● ● ●

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

● ● ● ● ● ● ●

CVS engineering GmbH
www.cvs-eng.de

●

Vacuum Heat Treatment2

Vacuum Metallurgy1

Freeze drying

Ceramics

Paper

Beverage

Textile

Food

Plastics

Pharmaceutical

Petrochemical

Chemical

Medical

●

Process Vacuum

Air sampling

Conveying

Pick and Place

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

98

● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ●

● ●

● ● ● ● ● ● ● ● ● ● ●

● ●

●

●

Drumag GmbH Fluidtechnik
www.specken-drumag.com

●

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

● ● ●

●

● ●
●

●

FRIATEC Aktiengesellschaft – Division Rheinhütte Pumpen
www.rheinhuette.de

●
● ● ● ● ● ● ● ● ● ● ●
●

●

● ●

●

Gardner Denver
www.gardnerdenver.com

● ● ● ● ● ● ●

● ● ● ● ● ● ●

● ● ●

● ●

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

● ● ● ● ● ● ●

● ● ● ● ● ● ●

● ● ●

● ●

Gardner Denver Deutschland GmbH, Robuschi
www.robuschi.com

● ● ● ● ● ●

Gardner Denver Deutschland GmbH, Nash
www.gdnash.com

● ●

●

GEA Germany Ettlingen
www.gea.com

● ● ● ● ● ●

● ● ●

●

● ●

● ● ● ● ● ● ● ● ● ● ●

●

● ● ● ● ● ● ● ● ● ● ●

●

MacGregor Hatlapa GmbH & Co. KG
www.hatlapa.de
HAUG Kompressoren AG
www.haug.ch
HERMETIC-Pumpen GmbH
www.hermetic-pumpen.com
KAESER Kompressoren SE
www.kaeser.com

● ● ● ●
● ● ● ●

Körting Hannover AG
www.koerting.de

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

● ● ● ● ● ●
● ● ● ● ● ● ● ● ● ● ●

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

●
●

● ●

● ● ● ● ●

●

● ● ●
● ●

● ● ● ● ● ● ● ●

●
● ● ● ● ●
● ● ● ● ● ●
●

●
● ●
●

●

● ● ● ●
● ● ● ● ●

●

●

● ●
●
● ● ● ● ● ●

● ●

● ● ● ● ●
● ●
●

● ● ● ●

● ● ●

● ● ● ● ●
●

● ● ● ● ●
● ●
●
●
●
●
● ● ●
●

● ● ● ● ●
● ●
●
●
●
●
● ● ●
●

●
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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●

● ● ●

●

● ● ●

● ● ●

●

●
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Vacuum Heat Treatment2

Vacuum Metallurgy1

Freeze drying

Ceramics

Paper

Beverage

Textile

Food

Plastics

Pharmaceutical

Petrochemical

Chemical

Medical

Process Vacuum

Air sampling

Conveying

Pick and Place

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

100

MTA Deutschland GmbH
www.mta.de

●

Oerlikon Leybold Vacuum GmbH
www.oerlikon.com/leyboldvacuum

● ●

●

●

● ● ● ● ● ● ● ● ● ● ●

● ●

Pfeiffer Vacuum GmbH
www.pfeiffer-vacuum.com

● ● ● ● ●

●

● ● ● ● ● ●

● ● ● ●

● ●

Piab Vakuum GmbH
www.piab.com

● ● ● ● ●

●
●

● ●

● ●

● ●

●

SBS Metalltechnik GmbH
www.sbs-metalltechnik.de
Siemens Turbomachinery Equipment GmbH
www.siemens.com/compression

●
●

●

VACOM Vakuum Komponenten & Messtechnik GmbH
www.vacom.de
VAKOMA GmbH
www.vakoma.de

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

●

● ● ● ● ● ● ●

●

● ●

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

●
●

● ●
● ●
● ●
●
●

●

● ● ● ● ●
●
●

●

● ●
●

● ●
●

● ● ●
●
●

● ● ● ●

● ● ● ● ● ● ● ● ● ●

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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●

● ● ● ● ● ● ● ●
● ● ● ● ●
● ● ● ● ● ●
● ● ●
● ● ● ● ● ● ● ● ● ● ●
● ● ● ●

● ● ● ● ● ● ● ●
● ● ● ● ●
● ● ● ● ● ●
● ● ●
● ● ● ● ● ● ● ● ● ● ●
● ● ● ●

● ● ●
● ● ●

● ● ● ●

●
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BRAND NAME & TRADE FAIR REGISTER

Brand name & trade fair register

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

•
•
•
•
•

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

SME Annual Conference & Expo,
Phoenix, Arizona, USA, 21–24/2 2016
CIM, Vancouver, Canada, 1–4/5 2016
WEFTEC 2016, New Orleans, USA,
24–28/9 2016
MINEXPO, Las Vegas, USA, 26–28/9 2016
Worldwide participations in trade fairs,
for current trade fairs please visit our
homepage www.abel.de

Alltech Dosieranlagen GmbH
Rudolf-Diesel-Str. 2
76356 Weingarten
Phone +49 7244 7026-0
Fax
+49 7244 7026-50
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.

IFAT, Munich,
30/5–3/6 2016

Apollo Gößnitz GmbH
Walter-Rabold-Str. 26
04639 Gößnitz
Phone +49 34493 77-0
Fax
+49 34493 77-210
info@apollo-goessnitz.de
www.apollo-goessnitz.de

• Manufacturer for heavy-duty process pumps
acc. to API 610 in all types,
DIN ISO pumps and pumping systems
for Oil-, Gas-, Offshore- and Power Plant
applications as well special engineered solutions

For current trade fairs, please visit:
www.apollo-goessnitz.de

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

•
•
•
•
•
•

IFFA, Frankfurt, 7–12/5 2016
IFAT, Munich, 30/5–3/6 2016
Drupa, Dusseldorf, 31/5–10/6 2016
Fachpack, Nuremberg, 27–29/9 2016
K, Dusseldorf, 19–26/10 2016

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

High-quality product and system solutions:
• BEKOKAT catalytic converter for oil-free compressed 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

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

ITT Bornemann GmbH
Industriestr. 2
31683 Obernkirchen
Phone +49 5724 390-0
Fax
+49 5724 390-290
info.bornemann@itt.com
www.bornemann.com

ITT Bornemann is manufacturer of twin screw
pumps, multiphase boosting pumps and hygienic
twin screw pumps. The wide product range offers
solutions for the oil- and gas industry, chemical
industry, tankstorage and food and pharmaceutical
industry.

Our current trade fair dates:
www.bornemann.com

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

• Reciprocating compressors for process gases
acc. API 618 in horizontal and vertical design up
to 16,000 kW and 1,000 bar
• Integrally geared centrifugal compressors for
process gases acc. API 617, up to 25,000 kW and
150 bar
• Reciprocating compressor valves
• BORSIG BlueLine (MPS, CMS, PLC and ESD)
• Compressor services and spare parts

NEFTEGAZ, Moscow, Russia,
18–21/4 2016
ADIPEC, Abu Dhabi, UAE,
7–10/11 2016

Rotary vane compressors and vacuum pumps
Screw compressors and vacuum pumps
Side channel blowers and vacuum pumps
Radial blowers and vacuum pumps
(centralized) Systems
VARIAIR
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Other worldwide participations
in exhibitions:
www.becker-international.com

For further fairs please refer to
www.borsig.de/zm
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Dr.-Ing. K. Busch GmbH
Schauinslandstr. 1
79689 Maulburg
Phone +49 7622 681-0
Fax
+49 7622 5484
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.

POWTECH, Nuremberg,
19–21/4 2016, Hall 3A, Stand 157
IFFA, Frankfurt,
7–12/5 2016, Hall 11.0, Stand A37
parts2clean, Stuttgart,
31/5–2/6 2016
K, Dusseldorf,
19–26/10 2016

CP Pumpen AG
Im Brühl
4800 Zofingen
Switzerland
Phone +41 62 746 85 85
Fax
+41 62 746 85 86
info@cp-pumps.com
www.cp-pumps.com

CP is your reliable partner for planning and optimizing
energy-efficient pump solutions handling demanding
applications – no matter, if abrasive, corrosive or
solids-laden.
• Centrifugal pumps in different designs and
configurations
• Unique variety of materials – metals, PFA and
ceramics
• Individual pump solutions tailored to your needs

Mecanica, São Paulo, Brazil,
17–21/5 2016
ILMAC 2016, Basel, Switzerland,
20–23/9 2016
Sulphur 2016, Istanbul, Turkey,
7–10/11 2016

EDUR-Pumpenfabrik
Eduard Redlien GmbH & Co. KG
Edisonstr. 33
24145 Kiel
Phone +49 431 6898-68
Fax
+49 431 6898-800
info@edur.de
www.edur.com

EDUR offers approx. 60,000 different pumps for
performances up to 500 m³/h rate of flow and
40 bar pump pressure: centrifugal pumps, torqueflow pumps for liquids containing solid, multiphase
pumps for liquid-gas-mixtures/dispersion pumps,
liquid-ring vacuum pumps.

Hannover Messe, Hanover,
Pumpe DE Pumpenplatz,
25–29/4 2016
IFAT, Munich, 30/5–3/6 2016
parts2clean, Stuttgart, 31/5–2/6 2016
WEFTEC, New Orleans, USA,
24–28/9 2016

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 2016:
www.feluwa.com

FRIATEC AG
Division Rheinhütte Pumpen
Rheingaustr. 96–98
65203 Wiesbaden
Phone +49 611 604-0
Fax
+49 611 604-328
info@rheinhuette.de
www.rheinhuette.de

For sophisticated pumping applications for corrosive,
abrasive and toxic fluids.
• Centrifugal and vacuum pump types in
horizontal and vertical design
• In metal, plastic, plastic-lined and ceramic
materials
• Various sealing systems

Nitrogen + Syngas 2016, Berlin,
29/2–3/3 2016
Sulphur 2016, Istanbul, Turkey,
7–10/11 2016

Hauhinco Maschinenfabrik G.
Hausherr, Jochums GmbH & Co. KG
Beisenbruchstr. 10
45549 Sprockhövel
Phone +49 2324 705-0
Fax
+49 2324 705-222
info@hauhinco.de
www.hauhinco.de

Hauhinco –
The Expert in Water Hydraulic Solutions
Mining:
• High Pressure and Water Spray Pump Stations
• Water Treatment Systems
Industry:
• Press Drives and Controls
• Descaling systems
• Hydroforming

Please find our current trade show
schedule at
www.hauhinco.de

HERMETIC-Pumpen GmbH
Gewerbestr. 51
79194 Gundelfingen
Phone +49 761 5830-0
Fax
+49 761 5830-280
hermetic@hermetic-pumpen.com
www.hermetic-pumpen.com

• Canned Motor Pumps
• Hermetically Sealed Centrifugal Refrigeration Pumps
• Magnetic Drive Pumps
• High Pressure Pumps
• Centrifugal Pumps, single and multistage
• Special Pumps
• Rotary Piston Pumps
• Chemical Gear Pumps
• Displacement Pumps
• Hermetically Liquid Ring Vacuum Pumps

Exhibitions in 2016 visit
www.hermetic-pumpen.com

HNP Mikrosysteme GmbH
Bleicherufer 25
19053 Schwerin
Phone +49 385 52190-300
Fax
+49 385 52190-333
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

in-cosmetics, Paris, France,
12–14/4 2016
Hannover Messe, Hanover,
25–29/4 2016
Analytica, Munich, 10–13/5 2016
Ilmac, Basel, Switzerland , 20–23/9 2016
Motek, Stuttgart, 10–13/10 2016
Further trade show dates:
www.hnp-mikrosysteme.de/en/news-press

The right solution. For any fluid.

For more details, please visit:
www.cp-pumps.com

Worldwide participations
in trade fairs, for current trade fairs
please visit our homepage:
www.rheinhuette.de/en/exhibitions

We are looking forward to your visit.
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HOMA Pumpenfabrik GmbH
Industriestr. 1
53819 Neunkirchen-Seelscheid
Phone +49 2247 702-0
Fax
+49 2247 702-44
info@homa-pumpen.de
www.homa-pumpen.de

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.

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

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 seal pumps for
the oil and gas industry, the chemistry and petrochemistry as well as for the pharmaceutical and bio
industry. Centrifugal pumps, side channel pumps,
multi-stage pumps, submerged pumps, vertical
pumps, propeller pumps and screw pumps. DIN-ENand API-685 series and pumps beyond standard.
Valves: Gate Valves, Globe Valves, Check Valves.

CIPPE, Beijing, China, 29–31/3 2016
Neftegaz, Moscow, Russia,
18–21/4 2016
Pumps & Valves, Antwerp, Belgium,
20–21/4 2016
DIAM, Munich, 14–15/9 2016
ADIPEC, Abu Dhabi, UAE, 7–10/11 2016
For more details please visit:
www.klaus-union.com

KSB Aktiengesellschaft
Johann-Klein-Str. 9
67227 Frankenthal
Phone +49 6233 86-0
Fax
+49 6233 86-3401
info@ksb.com
www.ksb.com

KSB Aktiengesellschaft is one of the world’s leading
manufacturers of pumps and valves for process engineering applications and building services, for water
and wastewater management and for the energy and
mining sectors. In addition, it provides a comprehensive range of services offerings.

For current trade fairs,
please visit
www.ksb.com

KTR Kupplungstechnik GmbH
PO Box 1763
48407 Rheine
Phone +49 5971 798-0
mail@ktr.com
www.ktr.com

More than 50 years of experience in power transmission, that is KTR. Being a powerful manufacturer
for industrial applications in Power Transmission,
KTR supplies high-quality drive components, brake
systems as well as cooling systems and hydraulic
components to the industrial markets of all five
continents.
KTR – Made for Motion.

Hannover Messe, Hanover,
25–29/4 2016
IFAT, Munich, 30/5–3/6 2016
International Pump Users Forum,
Dusseldorf, 14–15/10 2016

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 as well as
chemical industry.

CIPPE, Beijing, China, 29–31/3 2016
Neftegaz, Moscow, Russia,
18–21/4 2016
OTC, Houston, USA, 2–5/5 2016
Power Gen Europe, Milan, Italy,
21–23/6 2016
SMM, Hamburg, 6–9/9 2016
Rio Oil & Gas, Rio de Janeiro, Brazil,
14–16/9 2016

Mehrer Compression GmbH
Rosenfelder Str. 35
72336 Balingen
Phone +49 7433 2605-0
Fax
+49 7433 2605-41
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 specialized
in the fail-safe, economical and completely oil-free
compression of gases, gas mixtures and air.

CIPPE 2016, Beijing, China,
29–31/3 2016, German Pavillon,
Stand W2501
Brau Beviale 2016, Nuremberg,
8–10/11 2016
Energy Decentral 2016, Hanover,
15–18/11 2016

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 industry’s
smallest 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.

HMI, Hanover, 25–29/4 2016
OTC, Houston, USA, 2–5/5 2016
WODKAN, Poland, 10–12/5 2016
IFAT, Munich, 30/5–3/6 2016
ADBA, Birmingham, Great Britain,
6–7/7 2016
ADIPEC, Abu Dhabi, UAE,
7–10/11 2016
EuroTier, Hanover, 15–18/11 2016

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 piston 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 our range of supply. Service
centres at ten locations worldwide ensure the high
availability of the units.

Turbomachinery Show, Houston, USA,
12–15/9 2016
3rd Intern. Rotating Equipment
Conference, Dusseldorf,
14–15/9 2016
GMRC, Denver, Colorado, USA,
2–5/10 2016
ADIPEC, Abu Dhabi, UAE,
7–10/11 2016
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Oerlikon Leybold Vacuum GmbH
Bonner Str. 498
50968 Cologne
Phone +49 221 347-0
Fax
+49 221 347-1250
info.vacuum@oerlikon.com
www.oerlikon.com/
leyboldvacuum

Oerlikon Leybold Vacuum 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.

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
info@pfeiffer-vacuum.de
www.pfeifer-vacuum.com

For more than 125 years, Pfeiffer Vacuum has
offered comprehensive solutions in vacuum
technology. Our service program extends from
vacuum pumps and -chambers through measurement and analysis equipment right up to leak
detectors and complete vacuum systems. Pfeiffer
Vacuum has about 2,250 employees worldwide
and more than 20 subsidiaries.

Analytica, Munich, 10–13/5 2016
Semicon West, San Francisco, USA,
12–14/7 2016
Touch Taiwan, Taiwan, 24–26/8 2016
MSV Brno, Brno, Czech Republic,
3–7/10 2016
Semicon Europe, Grenoble, France,
25–27/10 2016
Pharma Expo, Chicago, USA, 6–9/11 2016

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 mainly produces high efficiencydomestic hot water pumps for centralized hot-water
supply in single or multi-family houses. Further high
efficiency-circulators for heating systems are offered.

Aquatherm Vienna, Austria,
26–30/1 2016, Hall C, Stand 0720
expoEnergy Wels, Austria,
24–28/2 2016, Hall 21, Stand 390
SHK Essen,
9–12/3 2016, Hall 3, Stand D20
IFH/Intherm Nuremberg,
5–8/4 2016, Hall 5, Stand 110
GET Nord Hamburg, 17–19/11 2016

Pumpenfabrik Wangen GmbH
Simoniusstr. 17
88239 Wangen
Phone +49 7522 997-0
Fax
+49 7522 997-199
mail@wangen.com
www.wangen.com

WANGEN pumps are very successful in a great
variety of pumping duties in industries such as
biogas, agriculture, food, in all kinds of industrial and
municipal applications – whenever reliable handling
of products to be pumped is required: e. g. highly
viscous products, abrasive media, multiphase mixtures, sticky products and even highly dewatered
sewage sludge.

IFAT, Munich, 30/5–3/6 2016
Brau Beviale, Nuremberg,
8–10/11 2016
EuroTier, Hanover,
15–18/11 2016

WOMA GmbH
Werthauser Str. 77–79
47226 Duisburg
Phone +49 2065 304-0
Fax
+49 20650304-200
info@woma.de
www.woma.de

WOMA is specialized in the development,
manufacturing, sales, service & support of high
pressure pumps and systems for more than 50 years.
• High-pressure plunger pumps up to 4.000 bar
• High-pressure water jet devices and systems
• High-pressure hot water jet devices
• Water tools and accessories
• Service, maintenance and training

Current exhibition dates are
available on our website
www.woma.de
We are looking forward to your visit!

IFFA, Frankfurt, 7–12/5 2016
AIST, Pittsburgh, USA, 16–19/5 2016
FOOMA Int., Tokyo, Japan, 7–10/7 2016
SEMICON West, San Francisco, USA,
14–16/7 2016
Glasstec, Dusseldorf, 20–23/9 2016
Vacuum Expo, Coventry, UK, 12–13/10 2016
SEMICON Japan, Tokyo, Japan,
14–16/12 2016

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
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Customized
Vacuum
Technology
Vacuum technology plays a vital role in many industrial
processes. Robustness, reliability and energy consumption
are now more important than ever. With energy savings
of up to 20% and reduced operating costs of up to 60%,
Busch vacuum technology sets new standards.
Call us. Find out more about economical
vacuum generation from Busch.

Dr.-Ing. K. Busch GmbH
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+49 (0)7622 681-0 | info@busch.de
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