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editorial

Pump and compressor manufacturers:
benefiting from each other
Dear Customer, dear Reader,

Dr. Sönke Brodersen

Alexander Peters

Screw spindle pumps in the food and pharmaceutical industry or compressed air for controlling packaging and production machines are just
two examples of the many different possible uses for pumps and compressors presented in this magazine. “Pumps and Compressors for the
World Market 2013” provides information about technical solutions and
new applications for pumps + systems, compressors, compressed air and
vacuum technology. This magazine is facilitated by expert, committed
authors from among our membership. It also includes reviews of significant topics for the engineering sector. With attractive illustrations and a
user-friendly layout, the magazine gives a neutral presentation of the
extraordinary capabilities of the German member companies. The named
authors and contact partners are available to deal with your questions
regarding new products and technical innovations described in the magazine.
The International Rotating Equipment Conference – Pumps and Compressors which we organised last year for the second time as a major international event with around 850 participants shows just how useful it can be
to offer manufacturers and users a platform for intensive sharing of their
practical experience and know-how. Participants from all over the world
thus benefited from each other. Engineering graduates used this opportunity to present their assignments and dissertations. Following the Young
Professionals session, participants and audience were able to enter into
discussions at the stands and booths of the integrated exhibition. This
paved the way for initial informal contacts between the graduates and
potential future employers. The panel discussion entitled “Compressed
Air in industrial processes – Future challenges for design and operation”
brought the operators of compressed air systems together with the manufacturers.
Together with the magazine’s technical features, another successful element consists in the clearly structured basic matrix organised according
to customer industries to make it easy to find a certain product or manufacturer.
A more detailed form of this matrix is available on the internet: the extremely successful online platform www.vdma-e-market.com featuring
more than 250,000 products allows for efficient up-to-date research going over and beyond the component matrix printed in extracts in the magazine. Search activities can be tailored specifically by using the product
search or by researching for applications or areas of use. The results then
reveal exactly those companies that meet your needs. Furthermore, this
online platform also gives you a direct link to the provider’s website or lets
you send an e-mail with your enquiry.
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Editorial

In 2013 once again, the German engineering sector and the VDMA associations Pumps + Systems as well as Compressors, Compressed Air and Vacuum Technology will be present with their own stands at trade fairs in
Germany and abroad.
Trade fair highlights in Germany include the ComVac, the world’s leading
trade fair for compressed air and vacuum technology, together with the
ISH, the world’s leading trade fair for bathrooms, building, energy, airconditioning technology and renewable energies.
As far as events in other countries are concerned, the VDMA organises
more than a dozen shared stands (German pavilions) with a focus on
water, wastewater, the chemical and petrochemical industries together
with oil and gas. This involvement abroad also contributes to timely,
global cultivation of new market potential. In turn, this is indispensable
for consolidating the good position and reputation of our branches.
In 2013 once more, we are confident that we can further intensify
long-standing partnerships to the benefit of the companies!

Dr. Sönke Brodersen,
Senior Vice President Research 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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Aiming for slight growth
German pump and compressor manufacturers in 2013
Dipl.-Wirt.-Ing. Christoph Singrün and Dipl.-Volksw. Ulrike Mätje
In 2012, the manufacturers of liquid pumps managed to sustain the previous
year‘s turnover level. The manufacturers of compressors, compressed air and
vacuum technology found their turnover six percent below the level of 2011.
Both sectors expect a slight growth in turnover for 2013.
2011 saw a continuation of the good development from 2010, marked by an 8 % increase in
turnover for the German pump industry while
compressors, compressed air and vacuum technology nearly reached the previous year’s level.
With real growth in turnover of 7 % respectively
22 %, the manufacturers achieved first-rate values which were almost back on a par with the
excellent values of 2008.

sponding to a production value of € 4.5 bn,
which is almost back on the record level of 2008.
Rotary pump manufacturers took the biggest
piece of the cake with more than 40 %, while
manufacturers of oscillating or rotating
displacement pumps accounted for 9 % respectively 9.5%. In the first three quarters of 2012,
production generated € 3.3 bn. This is a growth
of 1.5 % compared to the same period in the
previous year.

Liquid pumps:
production almost back on the old record level

The VDMA’s incoming order statistics for liquid
pumps reflects the economic situation of German pump manufacturers (Fig. 1). The incoming
order statistics obtained from VDMA members
reveal a real increase in demand of 7 % for the
whole of 2011, with foreign business showing
slightly more demand than the German market.
With a decrease of 2 %, demand for the whole of
2012 was almost on the same level as last year.
In January 2013, capacity utilisation, which is a
good indicator for the cushion of orders, was in
the “top” range with 90 %. Generated turnover
was on the same level as last year.

Following the collapse in production in 2009 to
a volume of € 3.8 bn, the production of liquid
pumps (without hydro pumps) recovered in
2010, increasing by 7.6 % to € 4.1 bn. This positive development continued in 2011. 10.6 %
more pumps were produced than in 2010, corre-

Price-adjusted incoming orders for Pumps + Systems
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Germany remains export world champion
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Liquid pump exports also grew in 2012, as well
as production. In the first eleven months of
2012, Germany supplied 4.9 % more liquid
pumps (without hydro pumps) abroad than in
2011, corresponding to an export volume of
€ 4.5 bn. We expect a volume of at least € 4.9 bn
for the whole of 2012. And so Germany remains
unchallenged export world champion. In the
world trade volume of meanwhile € 27.4 bn
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ter of exports. Above-average growth rates were
reported for key trading partners. For example,
in 2011 Russia increased its pump imports by
40 % and China by 10 % compared to the previous year. The key customer countries for Germany in 2011 were China, the USA, France and the
Czech Republic (Fig. 3).

Pumps + Systems 2011
Main exporting countries, percentage shares
Total: 27.4 billion Euro
(without hydro pumps)
Germany 17.0 %
Others 25.9 %

USA 11.5 %
Canada 2.6 %
Denmark 2.7 %
Netherlands 2.7 %

Compressors, compressed air
and vacuum technology:
production continues to grow

China 11.2 %

Great Britain 4.7 %
France 5.2 %
Japan 7.6 %

Fig. 2

Italy 8.8 %

Source: Federal Department for Statistics / VDMA

(2011), German manufacturers account for
around 17 % (Fig. 2), well ahead of the USA
(12 %) and China (11 %).

German pump manufacturers remain the
unchallenged export world champions.

While in 2008, 49 % of German pump exports
still went to the 27 countries of today’s EU, this
share has decreased continuously to just 45 % in
2011. Even so, these countries still remain the
key trading partners for German manufacturers,
ahead of East and South East Asia and the other
European countries. The share of pumps supplied to Asia continues to account for one quar-

Following the collapse in the production of compressors, vacuum pumps, compressed air machines and tools in 2009 to a volume of € 3.7 bn,
production recovered in 2010, increasing by
18 % to € 4.4 bn. Production output was up
13.1 % in 2011, corresponding to a production
value of € 4.9 bn. Turbocompressors have a significant share of production with 40 %, followed
by rotating displacement compressors with
18 %, vacuum pumps with 15 % and parts for
vacuum pumps and compressors with 12 %. In
the first three quarters of 2012, production generated € 3.5 bn. This is a decline of 3.2 % compared to the same period in the previous year.
The incoming order statistics obtained from
VDMA members reveal a real increase in demand of 6 % (Fig. 4) for the whole of 2011 with
twice as many orders from Germany than from
abroad. With a decrease of 8 %, demand for the
whole of 2012 fell below last year’s level. Generated turnover was 6 % less than in the previous
year.

On

ne

Pumps + Systems 2011
Germany’s main export markets, percentage shares
Total: 4.7 billion Euro
(without hydro pumps)

China 9.3 %
USA 7.5 %

France 7.1 %

Others 46,0 %

Czech Republic 6.6 %
Russia 5.7 %
Italy 4.1 %
Great Britain 3.7 %
Poland 3.2 %

Fig. 3

Netherlands 3.5 %

Austria 3.3 %
Source: Federal Department for Statistics / VDMA
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Germany still no. 1 for exports

Price-adjusted incoming orders for Compressors, Compressed Air
and Vacuum Technology

As in the pump industry, production and exports
of German compressors, compressed air and
vacuum technology continued to increase in
2012. In the first eleven months of 2012, Germany supplied 6.7 % more goods abroad than in
2011, corresponding to an export volume of
€ 4.8 bn. We expect a volume of at least € 5.2 bn
for the whole of 2012.

based on turnover 2010 = 100, moving three-month average
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Germany’s share in world trade has meanwhile
reached 16 % (Fig. 5) of the total global trade
volume, which amounted to € 30.8 bn in 2011.
As in the previous year, Germany is followed by
the USA (10 %) and Japan (8 %).
The main partner companies for German compressor, compressed air and vacuum technology
exporters are still in the EU. However, the share
fell from around 46 % in 2008 to just 40 % in
2009 before increasing again in 2010 to 43 %. In
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2011, the share decreased again to 42 %. After
the EU, East and South East Asia is the second
key customer region for German manufacturers.
2011 saw an above average increase in exports
to South and South East Asia and also to North

The main partner companies for German
compressor, compressed air and vacuum technology
exporters are still in the EU.

America. China remains the main customer
country with nearly 15 % (Fig. 6), ahead of countries such as the USA and France, as in previous
years.

Compressors, Compressed Air and Vacuum Technology 2011
Main exporting countries, percentage shares
Total: 30.8 billion Euro
Germany 16.0 %
Others 26.6 %
USA 10.3 %

Netherlands 3.5 %

Japan 8.2 %

Great Britain 3.8 %
Switzerland 3.9 %

Italy 8.0 %

France 5.2 %
Belgium 6.7 %

Fig. 5

China 7.8 %

Pumps and compressors “made in Germany”
still in demand
Defending and further expanding their leading
position on the world market - that remains the
declared aim for the German pump and compressor industry in 2013. Constant effort will be
needed to achieve this, including joint pure research by the companies, coordinated by the
VDMA, together with maintaining a regular
presence on promising foreign markets, including for example the promotion of German exports in the German pavilions.
Greater opportunities for sharing experience
with pump and compressor users are provided
by the VDMA associations Pumps + Systems together with Compressors, Compressed Air and
Vacuum Technology every four years at the International Rotating Equipment Conference,
last held in 2012 in Düsseldorf. This event combines technical lectures and panel discussions
with a technical exhibition, helping to ensure
the on-going development of products while
making sure they remain competitive on the
global markets.
Authors:
Dipl.-Wirt.-Ing. Christoph Singrün
Dipl.-Volksw. Ulrike Mätje
VDMA Pumps + Systems and Compressors,
Compressed Air and Vacuum Technology

Source: Federal Department for Statistics / VDMA

Compressors, Compressed Air and Vacuum Technology 2011
Germany’s main export markets, percentage shares
Total: 4.9 billion Euro

China 14.6 %

USA 7.9 %
Others 44.1 %
France 5.5 %
Spain 4.9 %
Austria 4.3 %

Iran 3.3 %

Fig. 6

Great Britain 4.3 %
Italy 3.9 %
Switzerland 3.9 %
Hungary 3.5 %
Source: Federal Department for Statistics / VDMA
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Blue Competence –
Initial positive review by VDMA
Dipl.-Volksw. Ulrike Mätje
Lively response to the Blue Competence sustainability initiative launched by VDMA in
October 2011. VDMA Pumps + Systems and VDMA Compressors, Compressed Air and
Vacuum Technology are also taking part in the initiative.

Aim of the initiative
“Do good and talk about it!” - that’s the motto of
the VDMA’s sustainability initiative. It aims to
position the engineering sector as the enablers
in the economy - for both, sustainable production and also sustainable products. A comprehensive overview of the campaign can be found
on the website: www.bluecompetence.net
Together we’re strong
332 companies from 38 product sectors together
with their associations and organisations (as of
January 2013) are already involved in Blue Competence – and the number is increasing all the
time. However, resilient sustainability criteria
have to be fulfilled in order to join the initiative.
In this way, Blue Competence aims to bring
about greater transparency, facilitate orientation and give certainty to all those looking for
sustainable solutions and products or sustainably acting companies.

sages. For Pumps + Systems, these are machine
availability, energy efficiency, resource efficiency
and manufacturer know-how. For Compressors,
Compressed Air and Vacuum Technology, the
core messages are energy, safety, emissions, procurement management, innovation trend-setters and life cycle costs.

Energieeffizienter Staubsauger – volle
Reinigungsleistung mit 750 Watt
40% Energieeinsparung dank verbesserter
Strömungseigenschaften
Die Herausforderung im Sinne der Nachhaltigkeit:
Verantwortung für Mensch und Umwelt ist seit der Unternehmensgründung bei
Kärcher wesentlicher Bestandteil der Firmenkultur. Schon Alfred Kärcher und seine
Frau Irene leitete die Einsicht, dass anhaltender wirtschaftlicher Erfolg nur unter
Berücksichtigung

sozialer

gesellschaftlichen

Belange

Aspekten

ist

möglich

als

dritte

sei.

Zu

Säule

ökonomischen
einer

und

zukunftsfähigen

Unternehmensentwicklung der Schutz der Umwelt hinzugekommen, der bei Kärcher
schon seit den 1970er Jahren einen hohen Stellenwert einnimmt. Deshalb setzt
Kärcher an seinen Standorten in aller Welt Umweltschutzmaßnahmen konsequent um
und hält so den Verbrauch von Ressourcen und die Belastung für Mensch und Natur
so gering wie möglich. Zum Beispiel blieb der CO2-Ausstoß trotz erhöhter
Produktionsmenge

konstant.

Dafür

sorgt

unter

anderem

ein

Holzhackschnitzelheizwerk am Standort Oberes Bühlertal, das ca. 1.000.000 kg CO 2
im Jahr vermeidet. Zusätzlich bewirken zwei Photovoltaikanlagen im Werk Winnenden
eine Reduktion um jährlich 20.000 kg CO2. Bereits im Jahr 1996 wurde das
Umweltmanagementsystem des Werks Winnenden als erstes in der Branche nach der
weltweit gültigen Norm ISO 14001 zertifiziert. Inzwischen arbeiten alle europäischen

Höhere Durchmischung für besseren
Biogas-Ertrag
erfolgreiche Pumpensystem NEMO® B.Max® vereint Mischen
und Pumpen in einem Schritt, was die Flexibilität und Effizienz auf
Biogasanlagen verbessert

Kärcher-Werke und die Standorte in Brasilien und China nach dieser Norm. Seit 2011 Das
ist Kärcher Mitglied des United Nations Global Compact Netzwerks und verpflichtet
sich damit freiwillig, weltweit soziale und ökologische Regeln einzuhalten. Die
nachhaltige Ausrichtung von Kärcher zeigt sich auch bei der Produktentwicklung: Die
Geräte

der

eco!ogic-Reihe

für

Privatanwender

weisen

besonders

gute

Umwelteigenschaften auf. Mit dem eco!efficiency-Label werden Geräte und Lösungen
für professionelle Anwender gekennzeichnet, die durch sehr hohe Effizienz,
Bedienerfreundlichkeit und Langlebigkeit überzeugen.

sätzlich soll die neue Technik die Anforderung der flexiblen Substrateinbringung erfül-

seiner Kaufentscheidung sehr stark. Besonders großer Wert wird oft auf eine hohe
Wattzahl des Motors gelegt. Diese ist jedoch nicht entscheidend; es kommt vielmehr
auf die Reinigungskraft an, die das Gerät erzeugt. Ist der Sauger richtig konstruiert,
genügt auch eine deutlich geringere Motorleistung, um eine hervorragende
Reinigungsleistung zu erhalten. 750 Watt reichen für das Saugen von Hausstaub auf
Teppichböden oder glatten Bodenbelägen, wie sie zum Beispiel in Büros oder Hotels
werden,

völlig

aus.

Die Herausforderung war, die Effizienz von Biogasanlagen zu steigern. Das Ziel ist es,
den Stromverbrauch der Anlage zu senken und die Energieausbeute zu erhöhen. Zulen. Nicht nur Mais sondern auch alternative Rohstoffe sollen in Biogasanlagen verwer-

Die Ausgangssituation:
Die technischen Spezifikationen eines Staubsaugers beeinflussen den Kunden bei

verwendet

Die Herausforderung im Sinne der Nachhaltigkeit:

Eine

höhere

Saugleistung

verbessert

das

Reinigungsergebnis nur noch sehr geringfügig. Zudem kann sie die Schiebekräfte auf
Teppichen mit höherem Flor verstärken, so dass Falschluftdüsen geöffnet werden
müssen, was die Leistung im Endeffekt wieder verringert. Die geringere Motorleistung

tet werden. Aufgrund der erhöhten Nachfrage nach regenerativen Energien, sind die
Betreiber von Biogasanlagen an einem erhöhten „Energie-Output“ interessiert.
NEMO® B-Max® Mischpumpe mit der
NETZSCH Drehkolbenpumpe, Tornado® T1 als

Die Ausgangssituation:

Die Problematik lag in der Trockenbeschickung, d. h. die bisherige Technik hat das Substrat-Zuführer.
trockene Substrat direkt in den Fermenter eingebracht. Das trockene Substrat lässt sich
wiederum im Fermenter nur sehr schwer vermischen und verklumpt relativ schnell.
Dadurch steigt die Gefahr, dass sich eine Schwimmdecke im Behälter bildet oder das
biologische Gleichgewicht im Behälter kippt. Zwar lässt sich der Prozess durch Rührwerke weitestgehend verhindern, jedoch ist dies mit einem hohen Stromverbrauch und
mit zum Teil biologischen inaktiven Bereichen verbunden.

Aufbereitung von kalkhaltigem
Kreislaufwasser in der Papierindustrie
Die Herausforderung im Sinne der Nachhaltigkeit:

hat den zusätzlichen Vorteil, dass die Lärmbelastung deutlich verringert werden kann,
was sowohl dem Reinigungspersonal, als auch dem Umfeld zu Gute kommt. So kann Die

In der Papierindustrie werden kalkhaltige Ablagerungen aus dem Kreislaufwasser in

Lösung:

auch in geräuschsensiblen Umgebungen wie Hotels oder Krankenhäusern und Mit dem Pumpensystem NEMO® B.Max® werden die beiden Vorgänge, Mischen und
während Publikumsverkehr gereinigt werden.
Pumpen, in einem Schritt vereint. Die Innovation liegt zum einen in der neu entwickelten

Misch- und Förderschnecke. Die verstärkten und versetzten Schneckenflügel der
Misch- und Förderschnecke sorgen für ein maximales Durchmischen und Homogenisie-

Rohren, Kühlsystemen, Wärmetauschern usw. mit dem Einsatz von Kalkfallen

unterbunden. Hierdurch wird der Frischwasserverbrauch deutlich reduziert und

bewirkt eine nachhaltige Verbesserung der Prozesszuverlässigkeit. Auch werden die
Kosten für die Instandsetzung und Wartung der Systeme erheblich reduziert.

ren der Medien. Zum anderen liegt sie in der konstruktiven Änderung des Trichtergehäuses. Der lageoptimierte Zuführstutzen führt zu einer maximalen Vermischung der
Substrate. Aus diesen Änderungen ergibt sich ein geringerer Verschleiß des Systems,
welcher zu einer Steigerung der Betriebssicherheit führt. Zusätzlich ist die Anlage unempfindlicher gegenüber Störungen.

Die Ausgangssituation:

Ein Teilstrom von ca. 288 m³/h wurde in einem Druckreaktor mit Druckluft gesättigt.
Die eingebrachte Druckluftmenge war eingeregelt auf ca. 400-500 l/min.

Für die Belüftung der Flotation waren konventionell folgende Komponenten

Auszeichnung
„Concorso TARGA BELTRAMI“
installiert:
®
®
für das Pumpensystem NEMO B.Max .

Die nachhaltigen Stärken:
®

®

Diese Technologie bei der Mischpumpe NEMO B.Max führt zu einer hohen Flexibilität
in der Substrateinbringung. Die Möglichkeit, alternative Rohstoffe wie Grassilage, Zu®

®

ckerrüben oder Lebensmittelreste mithilfe der NEMO B.Max zu nutzen, verringert die
Abhängigkeit vom Mais. Durch die optimale und direkte Animpfung des Substrates wird
eine erhöhte Betriebsstabilität des Fermenters erreicht. Ein weiterer Vorteil ist, dass das
Fermentervolumen optimal ausgenutzt wird und daraus eine verbesserte Gasproduktion
resultiert. Die von NETZSCH angewandte Form der Breibeschickung reduziert die nötige Rührwerkslaufzeit und der Stromverbrauch wird somit gesenkt. Aufgrund der Verfah-

- Standardpumpe
Betriebspunkt

Leistungsaufnahme Pumpe bei QN

75 kW (installierte Motorleistung)
QN 288 m³/h HN 6,5 bar

ca. 68 kW

- Kompressor mit 7,5 kW (installierte Motorleistung)

- Druckreaktor zur Luft-Wasser-Gemischaufbereitung
- Druckluftkessel

rensänderung ist die Beschickung mit dem Substratbrei von einer Zentralpumpe möglich, wodurch mehrere Fermenter aus diesem Aggregat gefüttert werden können.

Die Lösung – die nachhaltige Technologie/das nachhaltige
Projekt/der nachhaltige Service:
Unter gleichen Betriebsbedingungen wurden zwei EDUR Mehrphasenpumpen

Typ LBU 603 E162L installiert mit Lufteintrag vor der Pumpe wie auch dargestellt im

VDMA-Einheitsblatt 24430 �Flotationsanlagen - Hinweise für die Planung,
Projektierung und Ausführung“ - März 2010.
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Achieving sustainable solutions
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Innovative, efficient, safe:
Compressors, compressed air
and vacuum technology for
increased sustainability.

The VDMA Compressors, Compressed Air and
Vacuum Technology Association is part of the
BLUecoMPETENCE initiative. Our members
provide integrated solutions with excellent
energy and resource efficiency accompanied

VDMA
the highest levels of plant safety.
Pumps + by
Systems
Lyoner Strasse 18
60528 Frankfurt am Main

Vision for what is invisible

Gases,
Ulrike Mätje

compressed air and vacuums work

behind
the scenes – which is where innovative
Phone +49
69 6603-1296
technologies
Fax +49 69
6603-2296 enable them to make a decisive
ulrike.maetje@vdma.org
contribution to the enhancement of the quality
of life and the sustainable improvement of
industrial processes.

Breaking new ground with vision
Identifying and using efficiency potentials:
manufacturers of compressors, compressed
air and vacuum technology are in the forefront
here. With their innovative solutions, they are
making a major contribution to the reduction
of emissions and energy requirements as well
as to the competitive capability of the industrial
plant and machinery building sector.

Vision that pays off
Costs impact on the bottom line not just when
the investment is made but also throughout
the entire life-cycle of the equipment. This is
why the manufacturers of compressors and
compressed air and vacuum technology take
the long-term view and are already working
in pursuit of sustainability.

an initiative of

VDMA
Compressors, compressed air
and vacuum technology
Lyoner Strasse 18
60528 Frankfurt am Main
Ulrike Mätje
Phone +49 69 6603-1296
Fax +49 69 6603-2296
ulrike.maetje@vdma.org

an initiative of

Pumps + Systems and
Compressors, Compressed Air
and Vacuum Technology are
also involved
VDMA Pumps + Systems and
VDMA Compressors, Compressed Air and Vacuum Technology continue to use the image flyers produced for the IFAT
and ACHEMA 2012. The flyers
address the target groups represented at the above mentioned events. For Pumps + Systems, these are the water and
sewage sectors, while Compressors, Compressed Air and
Vacuum Technology address
industry at large. The flyers
communicate the core mes-

Die Ergebnisse zeigten einen einwandfreien Betrieb der Flotationsanlage:
- 2 EDUR Mehrphasenpumpen

mit je 18,5 kW installierte Motorleistung

Leistungsaufnahme Pumpe bei QN

ca. 13 kW je Pumpe = gesamt 26 kW

Betriebspunkt

QN 45 m³/h HN 4 bar inkl. ca. 20% Luft

Die nachhaltigen Stärken:

Fakten:
Die Einsparung in konkreten Zahlen:
□ Fakt 1

Die Gesamtantriebsleistung reduziert sich somit um 49,5 kW oder beachtliche

65,6%. Die jährliche Energiekostenersparnis beträgt bei einem Strompreis von €

□ Fakt 2
□ Fakt 3

0,10 / kWh und einer jährlichen Betriebsstundenzahl von 8.000 Stunden (3Schichtbetrieb) bei etwa € 39.600,00. Der energieeffiziente Umbau der Anlage hat

sich folglich nach etwa 5 Monaten amortisiert.

Wanted: practical examples
The success stories of the companies involved in
Blue Competence illustrate how sustainability is
lived in specific cases in the individual companies. At present, VDMA Pumps + Systems and
VDMA Compressors, Compressed Air and Vacuum Technology are collecting further success
stories from their members.
Author:
Dipl.-Volksw. Ulrike Mätje
VDMA Pumps + Systems and Compressors,
Compressed Air and Vacuum Technology
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InternatIonal rotatIng equIpment conference

Review of the International
Rotating Equipment Conference 2012
The International Rotating Equipment Conference 2012 – Pumps and
Compressors was held from 27 to 28 September 2012 in Düsseldorf, Germany.
For the second time the VDMA Associations Pumps + Systems and Compressors,
Compressed Air and Vacuum Technology joined forces with the EFRC (European
Forum for Reciprocating Compressors) to combine their three forums: the 10th
Pump Users International Forum, the 3rd Compressor Users International Forum
and the 8th EFRC Conference.
In the focus: rotating equipment
“A very successful event - even more user-oriented and more international than in 2008”, is how
Christoph Singrün, Managing Director VDMA
Pumps + Systems as well as VDMA Compressors,
Compressed Air and Vacuum Technology, comments on the second International Rotating
Equipment Conference. It implemented the ap-

proach being used in practice where teams are
increasingly being used to deal with the complete rotating equipment. At the conference,
which was held in English, the VDMA welcomed
850 participants from more than 40 countries.
Users and operators made up an impressive
share of the conference participants, accounting
for a good 30%.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2013
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Diverse programme
Together with more than 100 papers on current
topics covering all aspects of pumps, compressors and compressed air/gas systems, this year
for the first time, vacuum technology was also an
official part of the programme and was allocated
two sessions with three papers each. Moreover
there were panel discussions about optimum
compressed air supply in industrial processes and
about the extended product approach within the
frame of the European Ecodesign Directive The
Young Professionals session enabled initial informal contacts between university graduates and
potential future employers.
A technical exhibition was also held at the same
time as the two-day forum. Here, more than 70
companies presented the whole range of pump,
compressor and vacuum technology on around
700 square meters. Meeting points integrated in
the exhibition areas allowed participants to
continue discussing the technical papers or to
find out more about product innovations.

2013_PuKo_Buch_englisch.indb 13

Outlook
The next event will be held in autumn 2016.
For impressions and more information about
the conference, please go to the website at
www.introequipcon.com
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VDMA E-MArkEt

Thoroughly upgraded VDMA E-Market
Stefan Prasse
After the relaunch, www.vdma-e-market.com offers improved researchpossibilities for pumps and compressors.
The VDMA E-Market, VDMA Verlag’s product
search engine, has been thoroughly upgraded in
recent months, with concrete advantages for
platform users. Together with a new server, the
streamlined data structures make it much
quicker to load the individual pages, with search
enquiry results posted immediately despite the
large quantity of data. In addition, the new website offers user convenient navigation using the
nomenclatures of the individual associations.
The results lists are automatically adjusted to
the specific product range.
The key element remains the cross-manufacturer product search based on technical features. For both compressors and pumps, the
specification possibilities extend from application areas through to technical parameters such
as flow rate or feed pressure.

The new website offers user convenient research.

New database with synergetic effects
The upgrade has been based on a completely
new database which for the first time contains
the full business and product data of all companies of the VDMA and the VDMA E-Market.
On the basis of this architecture, concrete product results are generated not just by product
searches on the VDMA E-Market (www.
vdma-e-market.com): researching on the website of VDMA e.V. (www.vdma.org) also produces
hits with individual products from the VDMA
E-Market. Special attention was paid during the
upgrade to creating a search engine-friendly display of the database contents. So-called “speaking URLs” make it easier for large search engines
to find the contents of the VDMA E-Market.

Furthermore, the security standards have also
been clearly increased. While the previous version of the VDMA E-Market offered insufficient
protection from hacker attacks, it is now much
harder to make hostile attacks on sensitive data,
such as spying out user accounts, for example.
Contact:
Holger Schneider
VDMA Verlag GmbH
holger.schneider@vdma.org

www.vdma-e-market.com
Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2013

2013_PuKo_Buch_englisch.indb 14

07.03.13 14:38

Pumps with magnet drives have ensured their place in the chemical and petrochemical industry.

Pictures: Klaus Union

Leakage-free magnet drive pumps minimise
emissions and reduce maintenance requirements
Dr. Thomas Herbers
Due to their leakage-free sealing, centrifugal pumps with magnetic drive conquer
a growing share of the centrifugal pump market. This pump design fulfills the
increasing requirements on the reduction of emissions and, moreover, it provides
pump operation with lower maintenance in comparison to shaft-sealed pump
designs with mechanical seal or gland packing.

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2013
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Figure 1 shows a single-stage magnet drive
pump, flown through radially, with dimensions
and pumping data according to DIN EN ISO
2858 “Centrifugal pumps with axial inlet PN16“.
The technical design of these standard pumps
corresponds to DIN EN ISO 15783 “Sealless rotodynamic pumps class II – Specification“. Apart
from this pump design, also multistage centrifugal pumps, multistage side channel pumps,
submerged pumps and positive displacement
pumps can be equipped with magnet drives.

Fig. 1: Radial flow centrifugal pump according to DIN EN
22858 “Centrifugal pumps with axial inlet PN16“ and DIN
EN ISO 15783 “Sealless rotodynamic pumps class II –
Requirements“

Thanks to their further development in recent
years, the application of magnet drive pumps
has long ceased to be limited to mean pressures,
temperatures or pumping capacities. System
pressures of up to 400 bar, temperatures of up
to 450°C and power of up to 450 kW are manageable with magnet drive pumps.

Functional principle and structure
The magnet drive pump is the combination of
any pump hydraulic with a magnet drive. The
magnet drive adopts the function of the sealing
replacing the face seal or gland packing. By renouncing a mechanical shaft seal, the magnet
drive pump ensures leakage-free operation.

The magnet drive consists of an external rotor
connected to the drive shaft and an internal rotor connected to the pump shaft. The magnet
rotors are equipped with permanent magnets;
usually, the magnet material is samarium cobalt
(SmCo). The isolation shell, which provides the
system with leakage free sealing, is situated between the rotors. Power transfer occurs without
slippage via the rotors’ magnetic lines of force.
The isolation shell is predominantly made of
metallic material; the material however must
not be magnetisable and must provide the highest possible electric resistance.
When the drive is operated, the isolation shell
represents an electric conductor in a magnetic
field. Depending on the specific electric resistance of the isolation shell material, the induction in the rotating magnetic field causes eddy
currents to be generated in the isolation shell
resulting in heat production.
Mainly Hastelloy C (2.4610) is used as isolation
shell material. This material combines very good

Fig. 2: High-pressure magnet drive pump
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loyed titanium (3.7165), which are either manufactured as a welded structure or completely in
one piece for particularly high demands. Pumps
with these isolation shells are capable of coping
with system pressures of 400 bar.
Apart from high strength and corrosion resistance, the 3.7165 material has another advantage: the specific electrical resistance is higher
by a factor of about 1.4 compared to the Hastelloys (2.4610) usually used. This correspondingly
reduces the loss caused by eddy currents in the
isolation shell.
Fig 3: High-temperature magnet drive pump

corrosion resistance with high strength and
thus provides higher electrical resistance than
austenitic stainless steels; so that the eddy current losses in isolation shells made of 2.4610 are
lower than the losses occurring if e.g. 1.4571
with same wall thickness is used as isolation
shell material. The isolation shells for standard
pumps according to DIN EN ISO 15783 “Sealless
rotodynamic pumps class II – Requirements“ are
designed according the standard specifications
for PN 16 at 250° C.
The transmissible torque of magnet drives depends on the diameter and the axial length of
the drive and is theoretically unlimited. Drives
with a transmissible torque of 3,000 Nm are being used. This means a pump capacity of 450 kW
at 1,450 1/min. When using magnet drives in
stirring units, higher torques are possible due to
the usually lower speed; drives with torques of
up to 4500 Nm have already been realized.
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Magnet drive pumps for
high-pressure applications
With high system pressures, in particular the
isolation shell requires careful design. The isolation shell as static sealing is situated between
the two magnetic rotors which are equipped
with permanent magnets. The smaller the distance between the magnetic rotors, the higher
is the transfer power of the magnet drive. Thus,
the wall thickness of the isolation shell should
be as small as possible. The single-stage high
pressure magnet drive pumps shown in Figure 2
are equipped with isolation shells made of al-

Focus on Solutions:
The new motor-driven metering pump Sigma.

No matter whether it’s utility water, process water or
industrial waste water – the new Sigma can handle them
all. The intelligent metering profiles adapt perfectly to
your metering tasks. Due to its multi-layer diaphragm,
the new Sigma remains tight for a longer period.
Thus, exchange of diaphragm is only necessary at the
next planned stop. Latest control technology allows
for additional energy savings of > 10 %.
Find out more at www.prominent.com
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400 °C, however, from 300°C onwards special
temperature-stabilised materials are used.

Fig. 4: Magnet drive pumps for pump outputs of 450 kW in operation.

In high-temperature applications with a product temperature of over 400°C, aluminium-nickel-cobalt (AlNiCo) magnets are used. The
high-temperature pumps with AlNiCo-magnets
can be used at up to 450°C without restrictions
(Fig. 3). Expensive external cooling of the pumps
is not necessary. The disadvantage of the AlNiCo-magnet drives is the relatively large mounting space they require in the pump. With the
same capacity, an AlNiCo-drive is about 4 times
larger than a SmCo-drive.

Magnet drive pumps for high temperatures

Magnet drive pumps for high capacities

The application of magnet drive pumps at high
temperatures is often limited by the magnetic
materials. Samarium cobalt (SmCO) materials
can be used at up to 250° C without any restrictions. Beyond these temperatures, reductions in
the transmission capacity are to be expected.
Currently, the maximum operating temperature
of samarium cobalt magnets ranges at about

Furthermore, special pumps exist, whose pumping capacities exceed the range of the chemical
standard type pump according to DIN EN ISO
2858. At 1,480 rpm, the operating range of these
pumps reaches a pumping capacity of up to
3,000 m³/h (pressure port diameter 350 mm)
and a delivery head of 80 m (impeller diameter
500 mm). The magnet drives of these pumps can
transfer a pump output of up to 450 kW (Fig. 4).

1 Casing drain
with flange
2 Journal bearing
double bearing made of silicon carbide (SSiC);
counter centred combination for universal utilisation
3. Thrust bearing
hydraulic measures reduce axial thrust over the
complete performance range
4 Wear rings
replaceable on the impeller and in the casing
5 Gasket
on the isolation shell with metal-to-metal fit
6 Inner magnet carrier
with additional mechanical rub ring
7 Intermediate lantern
with magnet drive rub ring and assembly/
disassembly guidance
8 Flushing system
pressurised over the entire operating range
9 Thermal barrier
lowers the anti-friction bearing temperature and thus
increases the working life of the anti-friction bearings.
10 Bearing support
oil lubrication with labyrinth sealing
11 Secondary sealing
single isolation shell with leakage monitoring
and drain (secondary control system)
optional: Double isolation shell with pressure
monitoring (secondary containment system)
12 Casing and intermediate lantern
centreline support
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Fig. 5: Magnet drive pump acc. to API685
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Magnet drive pumps for
the application in refineries
The use of magnet drive pumps for refinery applications is often based on the pump design
according to the API-Standard 685 “Sealless
Centrifugal Pumps for Petroleum, Heavy Duty
Chemical, and Gas Industry Services“. The requirements according to API685 exceed the demands on the chemical standard type pumps
according to DIN EN ISO 15783 in many aspects.
The most important requirements regarding
the technical design of these pumps are shown
in the cross-section in Fig. 5. The centrally
mounted pump housings (12) are consistently
calculated for an internal pressure of at least 40
bar and equipped with a drain connection (1).
The silicon-carbide journal bearing is designed
for the accommodation of axial forces in both
directions, the bushings are secured against torsion (2;3). Exchangeable wear rings are arranged
both in the housing and on the impeller (4). The
static sealing of the isolation shell towards the

The Big One!
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housing is arranged in the force shunt (5). Rub
rings protect the isolation shell against damages from the internal magnet carrier and/or the
external magnet drive (6;7). In the area of the
rub rings, the gap between bearing bush and
magnet carrier on the inside and between the
magnet drive and the lantern piece on the outside is smaller than the gap of the magnet carrier and/or drive towards the isolation shell. After
a failure of the rolling or journal bearing, the rotating magnet carriers will therefore first get
into contact with the rub rings and will thus not
damage the isolation shell. Furthermore, the external wear zone protects the isolation shell
from damages during assembly and dismantling through the external magnet drive.
The holes for the guidance of the flush flows for
cooling and lubrication of magnet drive and
journal bearing are designed in a way that over
the entire operating range, the pressure in the
flush flows is above the suction pressure of the
pump (8). This avoids evaporation in the flush
flow. Due to the cooling fins, the thermal barrier

The world's biggest
MULTISAFE Double Hose-Diaphragm Pump

Flow rate: 750 m3/hr
Pressure: 45 bar
Site: Mexico
Weight: 150 t
Length: 9.5 m
Depth: 7 m
Height: 8 m

Engineered and Made in Germany

www.feluwa.com
2013_PuKo_Buch_englisch.indb 19

FELUWA Pumpen GmbH | Germany | Phone +49 (0) 6594.10-0 | info@feluwa.de
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Fig. 6: Magnet drive pump with plastic isolation shell

Fig. 7: Magnet drive pump with ceramic isolation shell

between the lantern piece and the bearing carrier provides for good heat dissipation to the outside and impedes the heat flow from the pump
to the rolling bearings in the bearing support
(9). This measure reduces the temperature at
the oil-lubricated rolling bearings (10) by up to
25° C and thus increases the bearing life.
An essential requirement of the API685 is the
secondary sealing. In order to fulfil this requirement, a double-shell isolation shell can be used
(1). These are two isolation shells arranged one
inside the other, each designed for operating
pressure plus the safety margins required by the
API685. Between the two isolation shells, there
is a volume with a pressure being monitored by
a manometer or the like. The setting of a vacuum during manufacturing is advisable. This enables the monitoring of the isolation shell state

via the pressure measurement. If the pressure
increases to ambient pressure, the external shell
is damaged. If the pressure is higher than the
ambient pressure, a damage of the inner shell is
to be assumed.

Energy savings potentials
of magnet drive pumps
Due to the induction in the magnetic field, eddy
currents occur in metallic isolation shells. The
eddy currents and the associated energy losses
can be avoided by using non-metallic isolation
shell materials. The following example illustrates the savings potential: The efficiencies of
conventional magnet drives are between 90%
and 97%. For a pump size frequently used in the
chemical industry with a pump capacity of 10
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Pump
Fig. 8: Magnet drive pump with
ceramic isolation shell and secondary
sealing in standard overall length
according to DIN EN 22858
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kW at 2,900 1/min, the magnet drive can be expected to have an efficiency of 90%, i.e. about 1
kW gets lost in the magnet drive. Assuming
24-h-operation for such a pump, it results in a
savings potential of approx. 8,800 kWh per year.
Non-metallic isolation shells, above all those
made of technical ceramics or plastics, have already been used for years in most different applications. However, the field of application has
been limited so far by the specific features of the
materials used. Today, the limits of the standard
solutions are at a system pressure of 25 bar, a
system temperature of 250°C and a transmission capacity of the magnet drive of about 120
kW at 2,900 1/min.
The pressure limitation of the plastic isolation
shells was basically due to the low E-module of
the materials. Under internal pressure, inadmissibly large extensions occur above 16 bar. In particular the radial extension is to be regarded as
critical, since the air gap between the two mag-

21

netic rotors needs to be small for the transmission of large torques. These problems can be
solved by further developments in the field of
fibre-reinforced plastics.
The utilisation of ceramic isolation shells requires a construction adapted to the properties
of ceramics, in particular in the area where ceramics is linked to metal components. Stress
peaks need to be avoided and the influence of
different thermal expansion between metal,

Pumps with magnet drives have ensured their place
in the chemical and petrochemical industry.
mainly stainless steel, and ceramics must be
taken into account. Here, the development
could be driven forward by using modern finite
element methods for the calculation of the
stress state under pressure load and thermal
stress.
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During the development from metallic to
non-metallic isolation shells however, the safety
of the system must not be neglected. Here can
be used a second barrier, which reliably prevents
the product from leaking to the atmosphere in
case of an isolation shell failure. In the simplest
case, a high-performance radial shaft seal ring is
used, which ensures that there is no immediate
leakage of the liquid to the atmosphere in the
drive shaft area in the event of an isolation shell
failure (Fig. 8). Measurements showed service
lives of the seal ring under pressure of several
hours with running shaft. The seal ring is arranged between the two anti-friction bearings

Overview of the benefits
Pumps with magnet drives have ensured their
place in the chemical and petrochemical industry. Also particular requirements, such as high
system pressures and temperatures or pump
capacities of up to 450 kW can be fulfilled by
this pump design. The main advantages of the
sealless design compared to pumps with mechanical seals are the complete freedom from
leaks and the low installation and maintenance
expenses. Improved efficiencies through the
avoidance of eddy current losses in the isolation
shell are possible through the application of

Fig. 9: Magnet drive pump with
gas lubricated mechanical seal as
secondary sealing

with minimum space requirements so that the
pump corresponds to the standard overall
length according to DIN EN ISO 2858 even with
secondary sealing.
For higher requirements regarding the service
life, a gas lubricated mechanical seal is available
(Fig. 9). The mechanical seal is designed in a way
that in unloaded state the sliding surfaces do
hardly get into contact and thus the moving air
in the mechanical seal chamber is sufficient for
lubrication. Only in the loaded state after an isolation shell leakage, the mechanical seal seals
against the liquid pressure. Here, service lives of
several days can be achieved at a liquid pressure
of up to 30 bar.

non-metallic isolation shells. Pumps with ceramic isolation shells or those made of plastic
can be used for system pressures of up to 25 bar
and at pump capacities of up to 120 kW. Available are single-stage magnet drive pumps according to the industrial standards DIN EN ISO
15783 (chemical standard type pumps) and
API685 (refinery pumps).
Author:
Dr. Thomas Herbers
Technical Director
Klaus Union GmbH & Co. KG, Bochum
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Hydraulically driven high-density solids pumps, among other things, are used to pump biomass.

Photo: ClipDealer

Transporting solids with LCC-optimised piston pumps
Dipl.-Ing. Rüdiger Dalhoff
For decades, high-density solids pumps have been synonymous with
pumping concrete and mortar. In parallel with this area of business,
which has been booming for many years, work has been ongoing to
develop the technology in which hydraulically driven piston pumps are
used for industrial purposes. The main area of application here is the
pumping of sludges, pastes, filter cakes and highly abrasive media made
of organic or inorganic materials.
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High-density solids pumps

The use of hydraulically driven high-density solids pumps for pumping sludges, pastes, filter
cakes and highly abrasive media can be divided
into the following applications/markets:

•
•
•
•
•
•
•
•
•
•
•

mining and metallurgy
water-born sludge removal
power stations
biomass
oil and gas industry
chemical industry
waste recycling
sewage treatment plants
food processing industry
paper industry
building materials industry

Benefits of piston pumps for transporting solids
High-density solids pumps are subject to a very
particular technological competitive situation.
The main competitors are not in the business of
producing other pump technologies, but conveyor belts, screw conveyors, bucket conveyors
or even portable buckets, to name a few examples. Of course, in many cases, solids are still being pumped using other pumping principles. In
such cases, water is mainly just an aid, and
makes transport highly questionable in terms of
sparing resources and energy efficiency. When it
comes to transporting solids economically, the
first choice was and remains positive displacement pumps, and the piston pump in particular.

The example of mining can be used to illustrate
the significant benefits of piston pumps for
transporting solids:
The gold mines of Tanzania are some references
where pumping systems are used to transport
the process by-products away. At a yield of 9
grammes of gold per tonne of conveyed material, a great deal of water was added to the
by-products in the past in order to pump it away
with centrifugal pumps. We now regard this as
ecologically not acceptable, particularly in regions with a water shortage. High-density solids
pumps are able to convey left over by-products
in a substantially higher concentration, i.e. with
up to 80 % dry solids content. This is a significant benefit, not simply from an ecological
viewpoint, but from an economic perspective as
well.

HE

Special solids piston pumps, on which the intake
and pressure cylinder are connected by means
of an “S-transfer tube”, are also able to convey
foreign bodies measuring up to two thirds of the
discharge connection’s diameter.

Individually adjusted delivery systems
The development and manufacture of pump
systems for solids involves delivery systems individually adapted to the application in question.
These could be pumps “toughened” for a particular purpose, for example, especially
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equipped to meet the high demands of the biomass market. The result is ready-to-use delivery
systems, from the intake to the bioreactor. They
are designed so that they can be used without
any problems in any existing plant.
This applies not only to the biomass processed
by farmers, but to all types of biomass processing plants. It is not just all renewable raw materials that are pumped in this way, but also waste
from animal cadaver utilization and material for
hydrothermal carbonation. In the field of biomass applications itself, solids content of up to
35 % can be pumped without any problems,
even over long distances. In this case, it is essential that the focus is not simply on the pump itself, but on optimising the entire system – from
intake to filling the pump and pipeline and control technology.
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1–500 m³/h. In the same way that there are the
most varied of sizes that relate to the delivery
rate, the required discharge pressures, from a
few bar to 100 bar and more, can be combined.

When it comes to transporting solids economically,
the first choice was and remains positive displacement
pumps, and the piston pump in particular.

A new generation of hydraulically driven piston
pumps is designed for delivery rates of 400 m³/h
at delivery pressures of 150 bar. Depending on
the conveyed medium and corresponding dimensioning of the delivery line, this pressure
allows for delivery ranges of up to 15 km.
The life cycle costs at a glance

For the operators and planners of biomass
plants, it is important to have variable product
portfolio that permits delivery rates of

When designing pump systems, an important
factor is the life cycle costs (LCC). Examining the

HERMETICALLY SEALED CENTRIFUGAL PUMPS
Today’s Application:
LNG-PROCESSING, HANDLING AND STORAGE
HERMETIC design features
■ 100 % leakage free
■

Low life-cycle-costs

■

Low noise level

■

High reliability






■

Customized design – adapted to your
process requirements
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Installed piston pumps

life cycle costs is one of the keys to using a hydraulically driven piston pump. Piston pumps
are extremely resistant to wear. For this reason,
pumps have been in constant use for over 20
years without any problems, and without any
significant spare part or maintenance costs.
The system design means that the wear rates in
the piston pumps are minimal. Since wear is a
quadratic function of the speed, the wear resistance of these pumps, which are operated on average at only a few strokes a minute, is at a very
low level. When comparing piston pumps to
centrifugal pumps, it must be grasped that piston pumps operate at a substantially higher solids content and a low water content, and that
no additional pumps and energy are required for
water transport.
A high number of wear-intensive centrifugal
pumps must be installed to pump the same
amount of solid matter. This leads to substan-

Mechanically dewatered sewage sludge

tially higher maintenance and energy costs.
Studies show that the more advantageous procurement costs of centrifugal pumps, as opposed to piston pumps, are very soon balanced
out by the significantly higher operating costs.
Using piston pumps proves to be substantially
more advantageous after even a short period.
These life cycle cost advantages are a key argument in numerous applications. Many of the
delivery systems used currently are very liable to
wear, and are therefore a high cost factor for the
operator because of the spare parts, labour costs
and availability which are often necessary.

The range of uses are becoming wider every day
Regarding their technical marginal conditions,
pumping systems for the biomass represent just
a small part of what can be achieved with piston
pumps. The piston pumps are “toughened” for
other processes with pressures of up to 210 bar,
and can convey practically anything, from
screenings to shredded barrels (including their
contents) and conveying fly ash and bottom ash
over great distances.
All essential standards and specifications are
taken into consideration during the development phase: i.e. the NORSOK standard for
pumps in the oil and gas industry, and ATEX certification for the chemical, petrochemical and
mining industries. Thanks to this tailoring to
customers’ needs, entire pumping systems are
adapted to perfectly suit the requirements of
the relevant sector.
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These solutions are based on different pump
model ranges, which cover the entire range of
media, from slurries to semi-solid sludges. To do
this, the pumping systems are adapted to the
relevant application, in terms of the material.
The holding time within the pipeline can be accurately determined and controlled using the
piston strokes. This means that with innovative
systems, one can solve delivered media, process
functions with guaranteed holding times and
accurately defined dosing tasks.
For years, piston pumps have been used to
transport mechanically dewatered sewage
sludge. Today, these systems convey semi-solid
sludge with a solids content of over 40 % to circulating fluidized bed furnaces, rotary furnaces
and coal pulverizers, in which these sludges
burn without any co-firing, thereby generating
energy. Pumping solids with the maximum solids content possible is the key to the highest level of efficiency. In this regard, piston pumps pro-

Fly- and bottom-ash

vide the ideal solution, and also stand out because of their low life cycle costs.
Author:
Dipl.-Ing. Rüdiger Dalhoff
Sales Manager, Energy & Environment
Putzmeister Solid Pumps GmbH, Aichtal
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®
Pumps provide one of the single biggest savings opportunities in industry.
Find out how the right motor technology can reduce their power consumption
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As on all production lines in the food industry, the production of processed cheese must meet very high hygiene
requirements. Screw pumps ensure excellent cleaning results in this area.

Photo: ClipDealer

Screw pumps are top candidates
in the food and pharmaceutical industries
Klaus Renzelmann
Originally designed for the mineral oil industry, screw pumps are now also
establishing themselves in the food and pharmaceutical industries. Here, the
version often used is the single-entry, two-spindle screw pump. Its advantages:
Overhung shafts enable the pump to be quickly opened for inspection or
maintenance. Operation over a large speed range means that the pump can be
used to convey not only more or less viscous products but also the cleaning
medium, resulting in lower costs and higher plant availability. Also very
impressive are the high priming capacity and good NPSH values, which enable
the gentle handling of products containing chunky ingredients.
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Two-spindle, double-entry screw pumps with
external bearing arrangement have been used
in the shipbuilding and oil industries since the
mid-1950s. Screw pumps belong to the family
of rotating displacement pumps, which unlike
gear pumps or rotary piston pumps convey axially and not radially. They are relatively small in
size but have high pumping rates almost equal
to those of centrifugal pumps. Axial conveyance
in the pumping mechanism ensures that when
the product is in the pump it is not too greatly
accelerated or too greatly decelerated. These
pumps can be operated therefore at high speeds.
The density of the product plays a subordinate
role. Because screw pumps can convey products
of practically any viscosity and compensate
wear by increasing the speed, they are suitable
for many other applications. For example, they
are used to convey bitumen containing fillers
and polyols. Operation with zero contact between the feed screws and the housing means
that the gaps are sealed by the product. The conveyance of products with 60 % gas content is
thus possible, provided the pumps are operated
at a high enough speed. If liquid recirculation is
added to the pump system, these pumps can be
used as multiphase pumps which are capable of
conveying mixed phases of between 100 % liquid and 99 % gas. One example is the use of multiphase pumps in oil fields for conveying mixtures of mineral oil and natural gas at the bore
hole, another is the handling of residues on
tanker ships. Tanks are often emptied by means
of large centrifugal pumps. At the end of the
emptying process, when the product no longer
runs quickly enough, air is drawn into the pump
and interrupts the flow. This is where the screw
pump comes into its own: It conveys the residues – often a mixture of gas and liquid – at
slow speed until the tank is nearly completely
empty. Today it is possible to purchase two-spindle, double-entry screw pumps with capacities
from a few cubic meters to several thousand cubic meters per hour and with differential pressures of up to 100 bar.
The single-entry, two-spindle screw pump was
developed as a modification of this pump technology around the middle of the last century.
Like its big brother it features zero-contact operation and axial conveyance. It was designed for
capacities up to 100 m³/h, later extended to
200 m³/h, and pressures of up to 16 bar.
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Screw pumps for the food
and pharmaceutical industries
Apart from the lower performance data, the
main difference between the single-entry screw
pump and the double-entry version are the
overhung shafts. They enable the pump to be
opened very quickly for inspection or maintenance.
This makes the pump interesting for the food
and pharmaceutical industries, among others.

Energy Efficiency in
Chemical Processes
Save Up to 30 % Energy with
CP Pump Systems

As one of the industry’s
leading suppliers of premium
quality centrifugal pumps, we
help you achieve sustainable
environmental improvements
in your chemical process
pumping systems.

To learn more about how you can save energy
in your chemical processes, visit:
www.cp-pumps.com
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Seals
Bearings

Bearings

Shafts

Shafts

Seals

Fig. 1: Layout and operating principle of a two-spindle,
double-entry screw pump

Fig. 2: Layout and operating principle of a two-spindle,
single-entry screw pump

Easy disassembly for inspection and manual
cleaning is just one striking aspect of the pump
however. Another is that it can be operated over
a large speed range – usually from 100 to
3,600 min-1 – and is therefore suitable for conveying not only more or less viscous products
but also the cleaning medium. The cleaning
method used is called CIP (Cleaning in Place). After production, the plant parts are cleaned by
hot cleaning media, which are conveyed through
the pipe lines at rates ideally higher than
1.5 m/s. With the screw pump also capable of
performing this CIP job, the owner of the plant
can save himself the costs of a bypass line, a
self-priming centrifugal pump, and the related
measurement and control equipment.

Advantage 1: Improved cleaning
of the production plant
“The Food and Packing Machinery Group and
the Process Machinery and Equipment Group in
VDMA estimate the fraction of time spent on
cleaning in the food industry to lie between 20
and 30 percent. […] Cleanability is therefore a
topic which is regularly discussed among machine builders. The objective is to continuously
improve the cleanability of machines, plants,
components and processes. This should enable
shorter cleaning times while achieving the same
product quality and safety.” (Source: VDMA
press release dated January 5, 2012)
A typical case with a high cleaning requirement
is for example a production plant for processed
cheese. Here 1,000 l/h of processed cheese are
conveyed against a pressure of 12 bar. The cleaning then requires 10 – 15 m³/h against 3 bar.

Two pumps in one
■
■

Twin screw pump can be used as a product or CIP pump
Eliminates the need for a separate centrifugal pump,
bypass line, valves, I&C technology
Optional:

■
■

water
product

Pumping and CIP cleaning with
twin screw pump

Fig. 3: Screw pump versus installation of
a conventional displacement pump

Pumping with displacement pump
and CIP cleaning with centrifugal pump

With a frequency-controlled electric motor, the
corresponding two-spindle screw pump would
run at a speed of 200 to 1,800 min-1. The entire
quantity of CIP liquid passes via the pump, so
the cleaning results are excellent and make subsequent manual cleaning superfluous in this
case. Costs are lowered accordingly, and the
plant’s availability is increased.
A problem for equipment in hygienic plants is
that the surfaces which come into contact with
the product show traces of use. This can have a
negative effect on the cleanability of the par-
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ticular plant parts and therefore of the plant as
a whole. A plant is only ever as clean as its most
unhygienic part. Practical experience indicates
that this phenomenon plays hardly any role
with screw pumps. To obtain a clean pump using the CIP method, special attention must be
paid to the mechanical seals. Here, it is important for the seal to lie completely within the
product flow, i.e. it must be easy for the cleaning
media to reach.
This is difficult for pump systems with radial
pressure build-up because at the one end the
mechanical seal lies on the suction side and at
the other end it lies on the pressure side. In this
case, free access would mean back-flow and
therefore losses of performance and efficiency.
Another aspect is the clearing of the pressure-side pipe lines with water. To rinse the
plant with water, water is first filled into the
pump. However, the pipe line is still full of viscous product. This means that the pump has the
internal back-flow of the water but must over-

ad-Alemania.indd 1
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come the counter-pressure of the viscous medium in the pipe line. With the screw pump it is
possible to compensate higher viscosity with
speed. This also applies to the conveyance of
low-viscosity media.
The speed is increased to the point where the
screw pump conveys the required quantity. If
only the flow resistance of the lines and equipment has to be overcome, it is important to
make sure that the counter-pressure drops
slowly; the feed rate could otherwise rise
abruptly and cause an accident. This applies in
particular for plants with open tanks at the end
of the process.

Advantage 2: Efficient and flexible discharging
of tanks and tank trucks
Another application in which the high priming
capacity and the good NPSH (Net Positive Suction Head) values of the screw pump play a deci-

15.12.11 14:43
10:40
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Fig. 4: With the pump housing removed there is a good view of
the mechanical seal within the flow of medium.

sive role is the discharging of tanks in tank depots or tank trucks. Many radially conveying
displacement pumps suffer a severe dip in priming capacity in the medium speed range. Here
the decisive role is played by the product’s inertia. If a high-density product, e.g. sugar solution
or concentrated juice with up to 1.4 kg/dm³, is
greatly decelerated and then accelerated again
in a pump, the NPSHR value will jump abruptly.

Flow rate [m³/h]

This means that the pump can be operated in
suction mode at only low speed. If pumps are
used to empty tank trucks, it makes sense to use
a mobile arrangement. The pump can then be
moved as close as possible to the outlet of the
tank truck and the out hose kept short. When
the pump is started, the tank on the truck is usu-

Speed[min-1]
Backflow

ally full. The liquid column presses the product
into the inlet of the pump. The losses due to using a thick suction hose which is as short is possible can be ignored at this point. More attention must be paid to the pressure side of the
pump so that the maximum permissible pressure of 10 or 16 bar is not exceeded. After a
while the level of liquid in the tank drops, causing the suction pressure at the pump to decrease
accordingly. The influence of the flow losses in
the suction hose becomes greater. If the tank
truck has a multi-chamber system, the length
from the outlet to the tank can certainly add up
to 8 m, with the risk of such a severe drop in suction pressure that cavitation occurs in the pump.
Counter-measures are needed and the speed
must be reduced. This means a lower pumping
rate, a longer stop of the tank truck at the discharging point, and higher costs. The following
factors are therefore important for the user
when selecting a discharge pump:

• High pumping rate but small design and low
weight in order to be able to handle the unit
easily.
• High priming capacity with high pumping
rate so that the pump performance does not
have to be reduced until as late as possible.
• Protection against dry running, if necessary
with sensors and a controller.
• A control system for keeping the pump in
the optimum speed range and therefore in
the optimum performance range.
All these requirements can be well met with a
screw pump.

Dev
pro

Advantage 3: Efficient in removing water
and gas from foods

that’s
Pione
Dr. Jens

Another application for a screw pump is its use
as a product removal pump in vacuum degassing and vacuum vaporizing plants. Such plants
are used to reduce the fractions of gas or water
in products. Using a nozzle or centrifugal disc in
a corresponding vacuum tank, the product is atomized and sprayed against the outer wall of
the tank, where it then flows down into the
product tier and is drawn off by a pump. This
method is used to increase the surface area in
order to optimise the degassing process.

Fig. 5: The graphic illustrates the dependency of the pump curve on the
viscosity of the pumped product at constant pressure.

Wilo-Geniax
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Advantage 4: Good controllability
of the product flow

Fitted to the top of the vacuum tank is a vacuum
pump which continuously draws gas out of the
tank. Such vacuum pumps are able to achieve
absolute pressures of less than 20 mbar. The
higher the vacuum, the better the gas yield. The
efficiency of the plant thus depends on the
priming capacity of the product removal pump.
Here the screw pump with its good priming capacity can have a direct impact on the quality of
the product. In many cases, tricks are used to
achieve a corresponding priming capacity with a
weaker pump. The vacuum tank is placed far
higher than the pump. The geodetic gradient
then improves the feed situation at the pump. It
is often highly complicated and very expensive
to retrofit such a system in existing plants and
buildings. The only cost-efficient solution is to
use a suitable pump solution.

Screw pumps can be used a over large speed
range. For control by frequency converter it is
important for the operative range to be as large
as possible. The frequency converter increment

Screw pumps can convey products of practically
any viscosity, and they compensate wear through
an increase in speed.

is then also larger and results in better adjustment. As Fig. 6 indicates, a flat control curve offers more possibilities than a steep curve.
Screw pumps also offer a solution for plants
with an overall pressure loss of more than
16 bar. A successive arrangement of different
process steps in one plant often enables higher

Advertisement
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Flow rate [m³/h]

Advantage 5: Gentle conveyance
of products with chunky ingredients

Control range of a
pump with a
steep curve

Control range of a pump with
a flat curve

Speed[min-1]

Fig. 6: Better control characteristics with a flatter curve – The flatter the
curve, the larger the speed range available for controlling the flow.

counter-pressures than 16 bar to arise for the
pump. This adds to the expense of not only the
pump solution but also the plant as a whole,
which then must be designed for higher pressures. In an old plant where higher pressures
suddenly arise due to an expansion, the modification and replacement of individual components can make the entire project financially
unviable. This problem can often be solved by
using two screw pumps which share the work.
For example, if a total differential pressure of
26 bar needs to be overcome, each pump can
take on 13 bar. The first pump takes 13 bar and
conveys the product through the first plant
components. The second pump, which is controlled via its suction pressure, takes the product
and conveys it through the last plant components. The advantages:

Another aspect is the gentle conveyance of
products with chunky ingredients such as marmalade, processed fruit, barbecue sauces and
soups. Here, too, screw pumps used at low pressures have proven successful. The reason is that
the shape of the pumping chambers does not
change during conveyance. Such changes of
shape place the product under stress and can
quickly damage pressure-sensitive ingredients
such as strawberries or cherries. At medium and
high pressures the back-flow has another effect
which can impair the quality of the product. The
back-flow depends not only on the pressure but
also on the viscosity, so the success of the pumping characteristic must be assessed from case to
case. Where necessary, the plant environment
must also be analysed in order to obtain an optimum result.
Screw pumps are becoming
increasingly popular
Screw pumps are all set to become even more
popular in various areas in the years ahead.
Where other pump systems cause problems due
to their conveying characteristics, the screw
pump is a good alternative. With its zero-contact conveying principle, the single-entry screw
pump faces limits in pumping rate at the bottom end of the range. Its upper limits lie at
25 bar for pressure and at around 250m³/h for
pumping rate. For applications far beyond these
limits there is the double-entry screw pump.
Author:
Klaus Renzelmann
Product Manager Hygiene Pumps
Pumpenfabrik Wangen GmbH, Wangen

• No plant part needs to be designed for a
higher pressure than PN16.

• The pumps have a far smaller back-flow and
therefore a better efficiency than when only
one pump is used.
• Far less noise is created by the plant.
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Manufacturing of a special primer for bonding gypsum based plaster to concrete has proven the value
of the new generation of rotary lobe pumps with an alternative construction principle and design.

Photo: ClipDealer

Rotary lobe pumps:
new approaches to design mean greater operational
reliability and less maintenance effort
Erwin Weber
Innovations in pump development nowadays mainly just involve refining details –
insofar as the technology, which has already to some extent been pushed to its
limits, can still be improved. So, only a general rethink and questioning of the
customary design principles and practices offer real room for optimisation. When
designing a new generation of rotary lobe pumps, in various areas „self-evident
facts“ which had until now been valid were therefore abandoned in favour of new
development approaches: belt drive instead of timing gear, elastomer for the stator
instead of the rotary lobes and a pump geometry which prevents pulsation even
with bi-lobe rotors have a significant positive effect on capacity, operational
reliability and above all maintenance effort. The basis for this was an analysis of
users‘ priorities in terms of requirements. In the meantime, this new type of rotary
lobe pump has already proved itself in practice in various sectors, including the
conveyance of highly abrasive concrete primer.
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User demands and needs are the principle drivers of every technical innovation. The idea for
redesigning the rotary lobe pump was therefore
closely related to customer surveys and workshops, which were used to narrow down their
core requirements. Three criteria came out of
this process which were given the highest relevance: wear behaviour, operational reliability in
terms of pump blockages and service friendliness. It is important for users that the pump
runs for a long time before normal, age-related
wear occurs. At the same time, faults, for instance when the system gets blocked due to solids which are too large, should not lead to a total loss exceeding any cost-effective repair option. Finally, maintenance and service features
which should enable quick and uncomplicated
servicing to keep downtimes as short as possible are also to be seen in this framework.

New design from the drawing board
through to verification in practice

Figures: NETZSCH Pumpen & Systeme

This market and needs analysis showed that the
revision of an existing pump did not have
enough potential to achieve a tangible change.
Ideas were instead gathered for a completely
new rotary lobe pump. The only restriction on
this new development, which was starting with
a “clean sheet”, was that the operating principle
of the self-priming displacement pump with
two lobes rotating in opposite directions should
be retained. On the other hand, all other cus-

Fig. 1: New drive, new material structure, new attachment and sealing
technology: Hardly any component of the classic rotary lobe pump
stood up to critical assessment of their benefit. The pump was therefore
fundamentally redesigned.

Fig. 2: The reversal of the materials for lobes and housing
inserts allowed precise manufacture and thus optimisation of the clearance, which increases capacity and saves
energy. In addition, this configuration has less wear.

tomary design features and components were
initially up for discussion and were thoroughly
examined in terms of their purpose and their
contribution to functionality.
The ideas for new approaches arising from this
were first of all verified theoretically, before they
were tested in internal trials and practical tests
in a real environment on customer sites for their
feasibility and their actual effects. To some extent, it was even extreme cases which were chosen for these field trials. This therefore included
examining reliability in terms of blockages at a
biogas plant which uses whole beets and considering the wear behaviour of pumps at a
pump manufacturer’s site. The findings from
these real usage situations were incorporated
into the assessment of the design ideas, which
in the end formed the basis of the development
of a new type of rotary lobe pump.

Reversal of the materials for lobes
and housing inserts
One of the main modifications with respect to
conventional rotary lobe pumps was the reversal of the materials fitted in the pump chamber.
Lobes made of elastomer had until now normally been used here and the housing had been
made of steel, although this involved various
disadvantages: it means the rubber material on
the lobes is exposed to considerable dynamic
forces by the constant rotation which significantly accelerates the ageing of the material.
The thick, irregularly shaped elastomer elements which constitute the lobes also expand a
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lot under the effects of heat, which leads to increased wear and means the coordination of the
components with one another, which is crucial
for optimum performance, is impaired.
The new development therefore combines an
elastomer housing insert, which sits on a glass
fibre reinforced base body, with steel or stainless steel rotary lobes. A thin rubber inlay is simply vulcanised onto the edges of the lobes,
which ensures that there is always only a hardsoft contact during rotation which helps preserve the material. The otherwise solid rotary
lobes therefore have a significantly longer resistance to the stress in the conveying process
than the traditional elastomer components.
This therefore increases service life in comparison to conventional technology, in some cases
by a factor of four. When servicing is being carried out, the rubber inlay can be more easily replaced, and at a much more reasonable price,
than wear plates or complete housing parts. At
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the same time, even at high temperatures the
wear-resistant elastomer wall only expands a
little, and in a controlled way when it does, because it is relatively thin and consistently
shaped.

One of the main modifications with respect to
conventional rotary lobe pumps is the reversal
of the materials fitted in the pump chamber.

The reversal of the materials also means that
any possible deformations can be better controlled and it allows significantly higher precision when manufacturing the individual parts.
As a result, the clearances in the pump, which
considerably influence efficiency, could also be
improved to the minimum possible values in accordance with state-of-the-art technology. If a
further reduction was made, the system would
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ondly, small recesses incorporated in the elastomer insert make sure that the pump chambers
do not open abruptly, but let the medium flow
in slowly and steadily.

Robust belt drive protects
against faults and failures

Fig. 3: A robust and practical bi-lobe rotary lobe form is used. So that smooth
conveyance is nevertheless ensured, in the context of a pulsation reduction
system, the pump chamber has been adapted in such a way that the values of
a four-lobe rotor are achieved.

no longer start up. However, in this way it was
possible to improve the performance of the rotary lobe pump, while the energy requirement
and wear were also reduced due to less friction.

Special pulsation reduction system
for use of bi-lobe rotors
Bi-lobe rotors are used and their simple form
means they are not only easier to make and
more robust in operation, but can also be replaced if necessary in an uncomplicated way
and independently of one another and in addition have the benefit of their large ball passage.
With this system, the sealing line to the housing
is also considerably longer, which means more
wear padding is available. Rotors which have
three or four lobes with complex spirals are normally required for rotary lobe pumps to convey
sensitive materials, so as to minimise pulsation
and to smooth transport. A special pulsation reduction system was therefore created for the
new development, which achieves a similarly
low force level with two lobes as with a fourlobe rotor and is based on the specific design of
the housing geometry: to this end, the aim in
the first instance was to prevent dead spaces, in
which uncontrolled turbulence may occur. Sec-

The second significant innovation which arose
out of the questioning of the previous design
principles was the switch from a timing gear to
a synchronised belt drive. The sensitive structure of the timing gear was always a risk factor
in pump operation, because ingress of the conveyor medium into the gear chamber could
quickly lead to a complete write-off of the system in commercial terms. Protective measures,
such as the physical separation of the pump and
gear chamber, could indeed minimise this danger, but they did not change anything in terms
of the complex, and thus failure and maintenance-prone, nature of this type of gear box.
The large number of components alone required
comprehensive spare parts management.
This effort was no longer needed with the use of
the belt drive. The interaction of the belt, which
has teeth on both sides, with the gear wheels on
the pump shafts combines the power transmission from the drive with the synchronisation of
the rotary lobes. This simple design with few
parts makes the belt drive very robust with regard to faults or loss. In addition, there is also a

Fig. 4: A belt drive replaces the traditional, complex
timing gear which had been used previously. This drive
runs more smoothly due to the pure hard-soft contact.
At the same time, the design is less prone to faults and
easier to maintain.
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DELIVERY SOLUTION NBO CUT
We take up the challenge
where others leave off...
strong separation of pump and gear chambers
for further operational reliability here. Furthermore, the toothed belt can if necessary be very
quickly detensioned and replaced by loosening
two screws, which significantly reduces servicing times. Since the drive works completely
without oil, leaks which damage the environment are avoided, along with expensive oil
changes. At the same time, the belt drive is characterised by smooth running with only very low
vibrations, because no metal parts intermesh,

The second significant innovation
is the switch from a timing gear to a
synchronised belt drive.

Move away from standard systems
to an individual delivery solution
with intelligent economical design.
We create individual delivery solutions through optimisation of numerous components, such as energyefficient motors, special materials for
abrasive media or process optimisation
in material machining.
Customer benefits and an economical and
ecological approach are anchored in our
delivery solutions. Talk to our Sales Department – we can develop a taste of the future
for you.

External lobe attachment for
less adhesion and easier maintenance
The focusing of the development on service
friendliness and freedom from maintenance, as
already indicated with the form of the lobes and
the belt drive, was also achieved in other places
by conceptual and design innovations: for example, to provide the easiest possible access to
the whole pump chamber, the complete front of
the housing along with the face of the elastomer insert can be removed just like a cover in no
time at all. This means the whole conveying area
up to the flange connection is accessible for inspections, part replacement or cleaning work.
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Furthermore, the switch to the belt drive allowed the system to be shortened overall, as the
motor can now be flange-mounted directly on
top of the actual pump using a console. The rotation is then transmitted downwards via the
toothed belt. Along with the weight reduction
of the pump by up to 30 percent arising from
the modified design, this means the system is
very flexible and can also be used for mobile applications. In addition, the basic design can also
be adapted to other types of drive, for instance
with a free drive shaft for connection to an elastic coupling.

Y

but just the “soft” belt with the “hard” belt pulley. This means that noise and heat generation
are kept low and the pump components as a
whole are preserved.
M ANCE &

E

NBOCut with chip
crusher, the intelligent
delivery solution for
coolants containing
aluminium chips.

Schmalenberger GmbH + Co. KG • D-72013 Tübingen
Tel.: +49(0)7071-7008-0 • Fax: +49(0)7071-7008-14
info@schmalenberger.de • www.schmalenberger.de
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The attachment elements comprise two basically conical components which interlock and thus
create the holding tension on the shaft and on
the outside. With this system, the rears of the
lobes remain completely flat and do not provide
any contact surface for fibres or solids. For easy
positioning of the rotary lobes, a positioning
and installation gauge is integrated into the
front which, means no axial adjustment work or
checking of the keys is needed.

Cartridge seals reduce effort
involved in installation

Fig. 5: The special drive made it possible to shorten the
rotary lobe pump, by flange-mounting the motor on top
of the pump chamber using a console.

The interior itself has no dead spaces, which
means product deposits are prevented and
cleaning – whether manual or according to the
CIP process – is made easier.
A completely new form of attachment was chosen for the rotary lobes with taper lock ringsets
outside the housing, which – different from the
classic screw union with the shaft – enables
quick replacement without any special tools.

The mechanical seals are fitted onto the shaft
together with the rotary lobes, so that the lobes
and seals are fitted in a single step. The mechanical seals are already preset and are designed in
a cartridge form, so as to reduce the effort involved for the user. The particularly compact,
modular design enables different versions of
seal to be installed, for example single-acting
with quenching or double-acting, without having to change the seal housing. The sliding surfaces of the shaft seal are incorporated into the
pump chamber free of any dead spaces and they
are constantly rinsed by the conveyor medium
to minimise the danger of clogging and blockages. The sealing surfaces sit flush with the rear of
the lobes. The fact that the seals sit on the integrated lobe sleeve means grooving of the drive
shaft after a long operating time is prevented.
The open design of the pump allows the seals to
be seen at any time from the sides and so enables visual inspection.
To improve operational reliability even further,
especially at high pressures, torsion and
bend-resistant shafts are used. The robust angular contact ball bearings also contribute to
this and they ensure high axial and radial stability of the shafts and so prevent damage through
any displacement of the lobes. However, if a
component is no longer fully functioning, it can
be quickly and simply replaced thanks to the
modular design of the whole pump.

Practical test with abrasive concrete primer

Fig. 6: To make replacement easier, the mechanical seals sit on the lobe shafts
and have a cartridge-style design. The modular structure also allows the use of
different types of seal, from single to double-acting, in the same installation space.

However, as a result of the revised design of the
rotary lobe pump, this kind of service work is
only seldom needed, as the example of a re-
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nowned building materials manufacturer shows: the company produces
a concrete primer for craftspeople and do-it-yourselfers. The dispersion-water mixture is problematic in commissioning, as it has around
50 percent of mineral solid content, including limestone powder and
quartz sand, which have an effect like emery paper in the pump. Added to
this is the fact that the frequency-controlled filling from the mixer operates in a non-continuous way, that is the pump is started up for each filling process, runs for 20 seconds, is switched off again and is at a standstill
for 5 seconds. These frequent load changes represent a high level of stress
for the whole system.
Only around 600 tonnes of the abrasive, highly viscous dispersion could
be conveyed with the conventional rotary lobe pump which had been
used previously. In doing so, the speed of the pump was constantly raised
as the wear increased, so as to compensate for the losses of performance.
However, the rotary lobes and wear plates were so badly affected in the
end that the required capacity could no longer be achieved. As around
8,000 tonnes had to be filled annually at the building materials manufacturer’s site, the rapid wear of the pump meant significant effort in terms
of maintenance. Partial repair work was necessary on the system once
every three to four weeks, involving replacement of the wear plates and
rotary lobes in each case. The shaft seal also had to be changed at every
second repair.

Less wear with double the service life
In April 2012, the company therefore switched to the new design of rotary
lobe pump. This is equipped with stainless steel rotary lobes and a housing insert made of nitrile rubber (NBR). Single-acting mechanical seals
with quenching were fitted to allow external flushing to keep the sliding
surfaces clean. Because the quartz sand in the primer settles when it is
left on the ground for a long time, a bypass line also had to be installed, via
which the medium is initially taken back to the tank when starting up,
until a consistent mix is achieved.
The first inspection of the system after 1,200 tonnes had been conveyed
gave a positive picture: cover and elastomer inserts could be easily disassembled, likewise the conveying elements could be easily taken off and
removed. There were fewer traces of wear in comparison to the previous,
conventional rotary lobe pump – although the system had already surpassed its maximum service life by 100%. The rubber inserts both in the
cover and the housing showed so little leaching that they were considered
to be practically as good as new and could continue to be used. The elastomer inlays vulcanised on the edges of the lobes were also hardly worn at
all. The lobes themselves showed only a consistent material removal with
grooves on the front end. There was no wear visible at all on the double
toothed belt which was used, nor on the belt pulleys of the synchronised
gear. In spite of stressful, non-continuous operation with over 60,000 load
changes, the belt tension had also only reduced by a negligible amount
since commissioning with respect to its condition on delivery.
At the time of this inspection only 60% of the maximum speed had been
used, although the previous operating time had already been doubled. On
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Efficient conveying
of liquids

GEA Tuchenhagen offers a
complete range of normalpriming and self-priming
centrifugal pumps, perfectly
tuned to the task at hand.
• Reduced energy
consumption
• Gentle product handling
• Hygienic design
• Capacity range of
1 m³/h up to 210 m³/h
• Optimal SIP/CIP
characteristics
Whatever your process,
GEA Tuchenhagen has a
clever solution for you.

GEA Mechanical Equipment
GEA Tuchenhagen GmbH
Am Industriepark 2–10
21514 Büchen, Germany
Phone +49 4155 49-0
sales.geatuchenhagen@gea.com
www.gea.com
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Fig. 7: For the high demands in the
chemical and food industry, the
innovative design principles were
transferred to an all-metal version
of the rotary lobe pump without any
elastomer in the pump chamber.

this basis, it can be assumed that overall the
pump will achieve about three times the service
life of the previous model in this area of application. There may well also be the potential for
optimisation with the materials used, so that
the service life can be extended even further. As
a result of the modified pump design, the costs
for spare parts, repairs and downtimes have already approximately halved for the customer
according to their own information.

Highly adaptable thanks to
different versions and accessories
The innovative rotary lobe system can convey
any kind of inhomogeneous, gaseous and abrasive media, lubricating and non-lubricating substances, as well as shear-sensitive ones – including those with high solid and fibre contents. Low
and high-viscosity materials can also be transported without any loss of performance. The
design allows an operating temperature of up to
100°C for the conveyed media and also enables
a reversal of the direction of rotation if necessary, without any modification work needing to
be carried out on the pump. Depending on the
size, the possible conveyance volume ranges
from 3 to 1,000 m³/h at speeds of 100 up to a
maximum of 800 rpm.
For particularly critical and aggressive media,
such as those conveyed in the chemical industry
for example, an all-metal version of the pump

has also been created which manages without
any elastomer in the pump chamber. The constructional approaches for the new design are
here implemented in similar form in stainless
steel or special steels, which means the conveying system is extremely resistant to chemical
changes, as well as being temperature-resistant. The bearing shafts for this series are made
of high-strength tempered steel and do not
come into contact with the medium.
In addition, the pump can be adapted to the
area of use in each case with various accessories. So, the temperature in the pump housing
can for instance be continuously monitored
with a dry running protector, in order to turn the
system off immediately when there is overheating due to the absence of medium, before any
damage occurs. For the use of double-acting
mechanical seals, there is a suitable pressurised
flushing system which lubricates and cools the
seal area between the mating of the sliding surfaces on the atmosphere and product sides, as
well as protecting it from contaminants. Furthermore, a frequency inverter can be incorporated for variable control of the rotation and
quantity conveyed.
Author:
Erwin Weber
Head of Product Line
TORNADO® Rotary Lobe Pump
NETZSCH Pumpen & Systeme GmbH,
Waldkraiburg
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44 SIHIdetect – efficient condition monitoring
44 Ordering LEWA ecosmart pumps easily online
45 GEA Tuchenhagen®-VARIFLOW centrifugal pumps
46 Schmalenberger: Centrifugal pumps for highly abrasive media
46 KNF Neuberger: Powerful vacuum pumps
48 Brinkmann Pumps: Compact designs of lifting pump
48 KSB: System analysis for maximum savings
49 WITTE CHEM MINI: Suitable for the most demanding tasks
50 HERMETIC-Pumpen: Supply of the
world’s largest canned motor pump
50 URACA: Efficient pumps for continuous use
51 FELUWA: FELUWA: World’s biggest MULTISAFE double
hose-diaphragm pumps in quintuplex configuration
52 ProMinent Dosiertechnik: High output
and outstanding efficiency
53 Wilo-Helix EXCEL: Perfect interplay between
motor technology and hydraulics
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Considering the life cycle cost of
pumps, it becomes obvious, that cost
for maintenance and repair – beside
energy cost – are offering the biggest
potential for savings.
Hence it should be aimed to reduce the
repair and maintenance cost and in addition avoid cost for production downtime by utilisation of efficient and intelligent condition monitoring systems.
Requirements to condition monitoring
systems:
• Detection of as much as possible
inadmissible operating conditions
• Online monitoring
• Universal fit
• No expertise in vibration analysis
necessary
• Most simple implementation in
process control systems
• Lowest investment cost resp.
reasonable relation considering cost
of pump
Being the most universal method, vibration monitoring has established itself, in particular because a huge number of inadmissible operating conditions can be detected, like for example
imbalance, misalignment, pipeline
forces, bearing wear, coupling wear,

cavitation, exceeding maximal flow
rate, mechanical rubbing, loose parts,
etc. The condition monitoring sensor
SIHIdetect fulfils all of the mentioned
requirements, it measures the vibration
velocity acc. to DIN/ISO 10816 and the
vibration acceleration up to 5.6 kHz.
With this simultaneous monitoring of
the individual wave bands it is possible
to appraise all of the inadmissible operating conditions listed afore.

Source: Sterling SIHI

SIHIdetect – efficient condition monitoring

into the process control system and
transmittal of alarm messages to the
operating personnel can react immediately. The pump just has to be stopped
for a short period of time and the
strainer needs to be cleaned. Safe and
reliable operation of the pump is restored. The lifetime of the pump is extended by a multiple and the efforts for
installation of SIHIdetect have been amortised in short time.

Process optimisation by
use of condition monitoring
In a production plant a centrifugal
magnetive drive pump is used, which is
frequently failing and causing high repair and maintenance cost, as well as
costs for plant downtime. At the suction side of the pump there is installed
a strainer. Sudden loading-up or gradually clogging of the suction line strainer
are causing cavitation inside the pump.
Operating the pump in cavitation on
the other hand is causing inadmissible
vibration loads and so can lead to insufficient lubrication of the sleeve bearings. A damage to the bearing bushes is
inevitable. By installation of SIHIdetect in
could be secured, that cavitation mode
is detected. Through implementation

Sterling SIHI GmbH
Lindenstr. 170
25524 Itzehoe
Germany
Phone +49 4821 771-01
Fax
+49 4821 771-274
E-Mail sales@sterlingsihi.de
Internet www.sterlingsihi.com

The diaphragm metering pump
at a smart price can now be ordered
via internet – at even more attractive
conditions. The LEWA Pump-Shop
(www.lewa-pumpshop.com) makes it
possible.
160 pre-defined models of the LEWA
ecosmart are available in the pump
shop. The suitable version is determined by the customer’s requirements,
which he enters in a selection window
and tags in the pressure-flow diagram.
This is not only convenient but also
money and time saving:

•

online buyers of ecosmart models
can save at least 20% off the regular
price, and
• the pumps are ready for dispatch
within 10 working days only
First orders have been processed successfully.
This doesn’t mean that one has to
abandon the proven LEWA quality, of
course: The LEWA ecosmart series meters, thanks to its variable eccentric
drive, reliably, reproducibly and precisely. Different stroke frequencies of the
drives allow adaptation to diverse fluids

Source: LEWA

Ordering LEWA ecosmart pumps easily online

LEWA ecosmart: The safe, economical and
hermetically tight metering pump
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LEWA ecosmart performance data:
• Flow rate up to 300 l/h
• Pressure up to 80 bar
• Temperature up to 120°C
The design is based on LEWA’s wellknown and solid technology – using for
example the PTFE sandwich diaphragm
with diaphragm monitoring, the patented diaphragm protection system
(DPS) and optimised check valves. LEWA
ecosmart complies with the rigid safety
standards of API 675 (American Petroleum Institute). The sandwich diaphragm
design with diaphragm monitoring ensures high availability. This technology
reliably reports any damaged diaphragm. Yet the pump remains leakfree, and operations can continue for a
certain time. An individually adjustable
pressure relief valve prevents potential
overload situations of the pump.
Typical fields of application include:
• Water treatment, e.g. in power
plants and refineries
• Metering of additives in industrial
water processing
• pH adjustment
• Dosing of solvents in the chemical
industry
• Feeding of corrosion inhibitors
• Dosing of colorants and flavors in
the food industry
• Additive metering in the plastics
industry
• Injection of chemicals in the oil &
gas industry
LEWA GmbH
Ulmer Str. 10
71229 Leonberg
Germany
Phone +49 7152 14-0
Fax
+49 7152 14-1303
E-Mail lewa@lewa.de
Internet www.lewa.com

GEA Tuchenhagen®-VARIFLOW
centrifugal pumps
GEA
Tuchenhagen®-VARIFLOW
centrifugal pumps are committed to
gentle product handling, economic efficiency and service-orientation.
Centrifugal pumps belong to the key
components of a process plant and play
a major role to secure a high product
quality and efficient production process. Sensibly rated high-efficiency motors, carefully designed impellers and
flow paths free from dead corners enable optimum utilisation of the conveying energy.
These features also lead to an excellent
cleaning performance. The cleaning requirements of time, water and resources are considerably reduced with a pos-

Source: GEA Tuchenhagen

and process requirements. The hermetically tight diaphragm pump also
convinces with its dimensions: No
other metering pump in this performance range is more compact.
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GEA Tuchenhagen®-VARIFLOW centrifugal
pumps in a process plant

itive impact on production planning
and cost accounting. Lower consumption of energy, water and chemicals
means reduced impact on environment
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DIAPHRAGM PUMP
TECHNOLOGY FROM THE EXPERTS
 KNF Neuberger offers
a wide range of pumps
and systems for gases,
vapors or fluids.

For demanding
applications in:

 For uncontaminated
transferring, dosing,
compressing and pumping down.



 Available in OEM
and portable versions.
 Customerspecific
solutions are possible,
please contact us.








Medical
equipment
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technology
Food technology
Process
engineering
Laboratory and
Research
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and climate. The centrifugal pump
range covers a capacity range up to
210 m3/h and flow heads up to 90 m w.c.
Our centrifugal pumps are EHEDG certified and meet 3A standards. The spiral
housing is made of cold-rolled stainless
steel. This material has an excellent
surface quality which is essential for
optimum cleaning in CIP/SIP processes.

GEA Tuchenhagen GmbH
Am Industriepark 2–10
21514 Büchen
Germany
Phone +49 4155 49-0
Fax
+49 4155 49-2423
E-Mail sales.geatuchenhagen@
geagroup.com
Internet www.tuchenhagen.de

Wall thicknesses of 6 to 8 mm provide
great strength for critical piping configurations and high inlet pressures.
A hygienic mechanical sealing is used
with an isolated spring outside the
product room. As an option flushed and
double-acting mechanical seals are
available.

Schmalenberger: Centrifugal pumps for highly abrasive media

Schmalenberger has dedicated itself for
many years to the development of corrosion and wear-resistant coatings for
standard materials which ensure safe
and efficient operation, and our objective is to develop coatings which offer a
high degree of anti-corrosive protection, while simultaneously being composed of basic materials which are easy
to process.
In discussions concerning life cycle
costs of machines and systems, one
easily forgets that high shutdown costs
are accrued as a result of premature
wear suffered by centrifugal pumps.

Schmalenberger provides its customers
with different options which ensure a
long service life and optimum life cycle
costs (LCC) in relation to the conveyance
of abrasive liquids. Familiar coating processes such as PVD and PECVD can only
meet requirements to a certain extent.

hardness of over 9000 HV. When utilised on the patented Type SZU suction
pump and energy-saving motors,
Schmalenberger can offer its customers
an enormous cost advantage over the
entire life cycle and a high degree of
process security.

Schmalenberger has chosen an approach which has being used successfully with highly corrosive media. This
process involves the application of socalled ultra-hard materials (e.g. tungsten carbide, aluminium oxide, silicon
carbide, CBN etc.) to the respective
standard pump component. This results
in annealing of surfaces with a Vickers

Schmalenberger GmbH + Co. KG
Im Schelmen 9–11
72072 Tübingen
Germany
Phone +49 7071 7008-0
Fax
+49 7071 7008-14
E-Mail info@schmalenberger.de
Internet www.schmalenberger.de

KNF Neuberger: Powerful vacuum pumps
KNF Neuberger has introduced a
new, fast-evacuating diaphragm vacuum pump. Their model N 916.50 KPE is
especially designed to meet the requirements of steam sterilization and
vacuum drying.
Rapid evacuation and good vacuum
combine with even further reduced
physical size. Two innovative, (patent
applied for) technologies make these
features possible: a new diaphragm
and a revolutionary interconnection
scheme for the two pump heads.

Source: KNF Neuberger

Source: Schmalenberger

Pump components are to a large
degree subject to thermal, mechanical
and corrosive stress.

Fast-evacuating diaphragm vacuum pump,
model N 916.50 KPE

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2013

2013_PuKo_Buch_englisch.indb 46

07.03.13 14:45

A Perfect Combination:
Cutting and Pumping of Aluminium Chips
Special valves ensure high compatibility with condensation and vapor. All
components which come into contact
with medium are corrosion-resistant.
The unit runs quiet with low vibration,
features high gas-tightness and provides uncontaminated flow. It can be
operated in any orientation. The flow
rate is 28 liters per minute at atmospheric pressure, and the maximum
vacuum 15 mbar absolute. An overpressure of 0.5 bar is permitted.
New solenoid diaphragm
metering pump FMM 80
Based in Sursee, central Switzerland,
KNF Flodos develops and manufactures
a wide range of high-tech products.
After the FMM 20 in 2008, KNF introduces now the FMM 80 whose dispense volume can adjusted between 30
and 80 μl. The FMM 80 can be driven
with single impulses to deliver discrete
micro-volumes, or a pulsed signal at a
frequency of up to 10 Hz to provide continuous flow. It is stable against varying
pressure and allows a dual function
valve and pump up to 1 bar back pressure.
Compact design, high repeatability,
long term stability quite running and a
life time of over 250 Mio cycles are the
main characteristics of this new pump.
As for all KNF pumps, a selection of materials is available for the wetted materials ensuring that it can be used for
most neutral and aggressive liquids/
gases. The new FMM 80 can cover a
wide range of applications including:
medical devices, medical diagnostics,
fuel cells, inkjet printing, water treatment, only to name a few.
KNF Neuberger GmbH
Alter Weg 3
79112 Freiburg
Germany
Phone +49 7664 5909-0
Fax
+49 7664 5909-99
E-Mail info@knf.de
Internet www.knf.de
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Our highly eﬃcient SFC and SBC cutter pump series cannot only eﬀectively
break up and cut chip bundles, but also eliminate the need for any additional costly chip breaking devices or shredders. Thanks to their space-saving
and compact design, the pumps can be used in a wide range of applications.
Beneﬁts:
• Optimized axial impeller for
cutting process
• Shock absorbing cartridge bushing
• Dry-run capability
• Up to 1.5 % chip to coolant ratios
by weight

Types of ﬂuids:
• Coolants

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

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

Excellence in Fluid Technology
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The answer to high counter pressure

The new sera piston diaphragm pumps of the series 5
The dosing of aggressive and toxic chemicals
under high pressure put the highest demands
on material and operational safety.
The new sera piston diaphragm pumps of
the series 5 offer the ideal solution.
n
n
n
n

precise adjustable eccentric gear units
high-quality multi-layer diaphragm
internal compensating valves
also available with ATEX approval

Safety and efficiency
for your process!

sera ProDos GmbH
sera-Str. 1
34376 Immenhausen
Germany
Tel.: +49 5673 999-02
Fax +49 5673 999-03
www.sera-web.com
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Brinkmann Pumps: Compact designs of lifting pump with an
immersion depth of up to 1.6 metres

The unusual feature that best characterises these units is their ability to
pump not only a fluid but also to pump
large or long chips from aluminium,
steel or bright metal in suspension
(chip to coolant ratio of up to 1.5 % by
weight). These powerful units also feature the compact design typical of
Brinkmann Pumps with an integrated
riser duct to facilitate installation for
the user. All types have a cartridge-shaft
bushing support that has proven its capabilities under the tough everyday
conditions of industrial applications.
The two and four-pin lifting pumps are

of 15 kilowatts) in this range can
achieve volumetric flow rates of up to
2400 litres per minute and immersion
depths of 460 to 1610 millimetres at
displacement heights of ten metres.
Further down the scale, the smaller
two-pin pumps round off the product
range. Mind you, they also deliver performance levels that do them great
credit. For example, at a displacement
height of 15 metres, the 7.5 kilowatt
unit still achieves a volumetric flow rate
of 800 litres a minute.

Source: Brinkmann Pumps

The vortex pumps in the SFT
range from Brinkmann Pumps, a company based in Werdohl, are used primarily in machine tools in which they
serve as lifting pumps before the filter,
conveying coolant emulsions as well as
cooling and cutting oils.

K. H. Brinkmann GmbH & Co. KG
Friedrichstr. 2
58791 Werdohl
Germany
Phone +49 2392 5006-0
Fax
+49 2392 5006-180
E-Mail kontakt@
brinkmannpumps.de
Internet www.brinkmannpumps.de

Vortex pumps in the SFT
range are used as lifting
pumps before the filter.

characterised by free sphere size passage of up to 50 millimetres. The flagship model, the SFT3554 (motor rating

KSB: System analysis for maximum savings

When it comes to maximising the economic potential of a plant, there is no
one solution that is appropriate for all
applications. Basically, five different
technical approaches are available that
can help lower a pump system’s energy
requirements.
The first approach to optimising a hydraulic system is to ensure that the
pump is selected correctly. Only by
doing so can a frequent mistake be

Source: KSB Aktiengesellschaft

With a consumption of 300 TWh/a,
pumps are among Europe’s primary
consumers of electrical energy. KSB has
defined a procedure model that enables users to achieve significant potential savings in just a few simple steps:
FluidFuture®.

The new generation of Etanorm
pumps, equipped with the
PumpDrive variable speed
system, the SuPremE-Motor
and the PumpMeter monitoring unit.

avoided – oversizing. This is where the
KSB EasySelect pump selection program helps.
The second aspect lies in using a pump
whose impeller diameter is matched

exactly to the operating point of the
plant. Impellers with oversized diameters (for commercial or production-related reasons) will increase energy consumption by up to 10 %. Therefore, all
users of KSB standardised water pumps
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and industrial pumps are supplied only
with impellers whose diameters are
tailored exactly to the operating point.

WITTE CHEM MINI: Suitable for the
most demanding tasks

The third way in which one can save
energy is based on the fact that, thanks
to modern control systems such as
KSB’s PumpDrive, the flow rate can now
be matched to the actual requirements.
Depending on the load profile, one can
save up to 60% of energy costs simply
by using frequency converters. For users
who are unsure whether the use of control systems in their plant would be
worthwhile, the Frankenthal-based
pump manufacturer offers its PumpMeter. This small monitoring unit
observes the operation of a pump over
a certain period of time and informs the
user whether it would be worth investing in an electronic control system.

WITTE PUMPS & TECHNOLOGY
GmbH is world leading supplier of precision gear pumps for the plastics,
chemical, cosmetic and food industries.

The fourth element in saving energy
elates to the electric motor. Here, magnet-less synchronous reluctance motors of efficiency class IE4 have proved
to be a particularly beneficial development. Compared with asynchronous
machines, they also have a considerably
higher level of efficiency in the partload range, the latter being found in
many practical applications.

The company was founded in 1984 in
Uetersen Germany near Hamburg. Our
business ranges from a standard product line to customised solutions for
challenging applications and demanding customer requirements.
The latest technical innovations are incorporated into our standard model
range, thus ensuring a very high level of
technology. In addition to providing services and spare parts for our own
pumps, WITTE also provides comprehensive service packages for gear

pumps produced by other manufacturers. WITTE PUMPS & TECHNOLOGY is
renowned for its innovative drive.
At Achema 2012, WITTE PUMPS &
TECHNOLOGY GmbH presented the
new CHEM MINI gear pump generation. The CHEM MINI gear pump is particularly suitable for precision metering
tasks of low to medium viscosity media.
The range covers low flow applications
in classic transfer and metering tasks
for all industries.
Decades of experience in design and an
optimum selection of materials, make
this type of pump suitable for even the
most demanding tasks.

LEISTRITZ PUMPEN GMBH

The Screw of Archimedes

Finally, it is essential to ensure that only
hydraulically optimised valves, sufficiently large pipe diameters and no
elbows with narrow angles are installed
in the system. Flow resistance that does
not exist does not have to be overcome
by the pump.

Tradition meets Innovation
Leistritz Screw Pumps and Systems
Leistritz Pumpen GmbH, with its headquarters in Nuremberg/
Germany, has been producing Screw Pumps since 1924.
With the widest range of Screw Pumps Leistritz serves
all kind of markets and applications.

Multiple Screwpumps

KSB Aktiengesellschaft
Johann-Klein-Str. 9
67227 Frankenthal
Germany
Phone +49 6233 86-0
E-Mail info@ksb.com
Internet www.ksb.com

Capacity: from 3,960 to 22,000 GPM (700 to 5,000 m3/h)
Differential Pressure: from 145 to 4,060 psi (10 to 280 bar)
Markets & Industries

Leistritz Pumpen GmbH
Markgrafenstrasse 29-39 | D-90459 Nuremberg
Phone: +49 (0)911/4306 - 0 | Fax: +49 (0)911/4306 - 490
E-Mail: pumps@leistritz.com | www.leistritz.com
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The CHEM MINI is outstanding in their
reliability and metering precision over a
wide range of pressure requirements.

HERMETIC-Pumpen: Supply of the
world’s largest canned motor pump
New motor series enables a power output up to 670 kW

The CHEM MINI handles fine metering
tasks with high precision. Currently the
smallest available pump has a specific
volume of 0,2 cm3/rev. Smaller pumps
are available upon request. Many different materials are available for housing,
gears and end plates.
The CHEM MINI can also be offered as a
heated version. The heating is done for
example by heating cartridges. The current series is offered in sizes from 9/5,5
(0.2 cm3 / U) to 14/28 (2.95 cm3/U) and
can be used by temperatures up to
300 °C.
WITTE PUMPS &
TECHNOLOGY GmbH
Esinger Steinweg 44a
25436 Uetersen
Germany
Phone +49 4122 9287-0
Fax
+49 4122 9287-49
E-Mail info@witte-pumps.de
Internet www.witte-pumps.de

Source: HERMETIC-Pumpen

Canned motor pumps are almost
maintenance free due to the lack of
wear parts.
The seal less hermetic design features
with secondary containment shell ensure optimal safety for pumping toxic
media. Therefore, this technology is increasingly being used in the chemical
and petrochemical industry. The latest
trend in the plant engineering for these
industries is focused more and more on
world scale plants. These mega-scale
fabrications allow efficient and costoptimised production under consideration of optimised plant operation in
order to avoid additional transportation. Based on these facts canned motor pumps are facing more and more
requirements in respect of the larger
pumping flow rates and consequently
larger drive power.

7,3 tons these vertical pumps in high
pressure design are pumping cryogenic
liquids at a total differential head up to
2300 m. This new motor generation
NO90 is available in explosion-proof
design and was certified by the PTB.
HERMETIC-Pumpen GmbH
Gewerbestr. 51
79194 Gundelfingen
Germany
Phone +49 761 5830-0
Fax
+49 761 5830-280
E-Mail dahlke.christian@
hermetic-pumpen.com
Internet www.hermetic-pumpen.
com

HERMETIC supplied the world’s largest
canned motor pumps with a power
output of 670 kW at the beginning of
February 2012. The vertical multistage
pumps in Tandem design are equipped
with the latest motor generation of the
HERMETIC series NO90. Provided with a
height of 4,3 m and a total weight of

URACA: Efficient pumps
for continuous use
Pumping aggressive or other problem fluids with high displacement and
under high pressure is the speciality of
URACA plunger pumps.
High pressure plunger pumps of the large pump series from URACA are designed and manufactured for a vast variety of applications with respect to power
and pumped medium, whereby the machines normally work in continuous

Source: URACA

Source: WITTE PUMPS & TECHNOLOGY

For particularly critical applications,
such as in the promotion of explosive,
toxic, flammable or in the atmosphere
crystallizing media, the CHEM MINI
could be supplied with a magnetic
drive.

operation. Maximum drive powers
range up to 2,600 kW. The flow volumes
may reach up to 11,000 l/min, the opera-
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ting pressure can be 3,000 bar and higher. Dampers on suction and pressure
side enable low pulsation and thus reliable and secure operation of the overall
system. A particular advantage thereby
is the high volumetric rate of efficiency
and the related economical operation of
the pumps. Pumping neutral and aggressive thin bodied and viscous as well
as abrasive media is no problem for
URACA pumps, whereby the temperature ranges may vary from extremely
cold (liquid gas) up to very high temperatures.
URACA pumps are therefore used in refineries, for spray tower charging, in detergent manufacturing or fertiliser production, as well as for the processing of
residue oils or in coal liquefaction. The
high pressure plunger pumps from Bad
Urach are also found in rolling mills for
de-scaling, bearing lubrication or for driving large hydraulic forging and extrusion presses. Pumping various liquid gases
under high pressure also plays a major
role. Examples are liquid ammonia or liquid CO2, as is used in high pressure extraction. From the vast variety of further
applications we would, at this point, like
to draw your attention to just a few types of use related with natural oil and
natural gas exploitation, be it as pressure testing pump for pipelines or as injection pump for salt water, methanol or
other media.

FELUWA: World’s biggest MULTISAFE
double hose-diaphragm pumps in
quintuplex configuration
FELUWA sets new standards in
the area of pumping technology by
means of the fabrication of unique
MULTISAFE pumps in quintuplex
arrangement.
The first set of three giant pumps has
been designed for the tailings disposal
in a Mexican copper mine. Each of these
pumps will master a flow rate of
750 m³/h at a pressure of 45 bar over a
pipeline length of 6 kilometres.
Long distance hydrotransportation of
aggressive or abrasive slurries is an exceptionally challenging task even for
positive displacement pumps. Unique

URACA Pumpenfabrik
GmbH & Co. KG
Sirchinger Str. 15
72574 Bad Urach
Germany
Phone +49 7125 133-0
Fax
+49 7125 133-202
E-Mail info@uraca.de
Internet www.uraca.de
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MULTISAFE double hose-diaphragms
pumps are provided with two hose-diaphragms, which are arranged one inside the other. They ensure linear flow
path and redundant, hermetical sealing
between wet and drive end. Furthermore, the patented pump design provides for highest safety, long-life cycle
and efficiency.
For high flow rates, quintuplex configuration of MULTISAFE pumps is recommendable. It allows for uniformities
comparable with that of centrifugal
pumps and accordingly reduced life cycle costs. Even without pulsation
dampeners, the residual pulsation is

Gear pumps for chemical, plastics, cosmetic,
pharmaceutical and food industries
BOOSTER

WITTE PUMPS & TECHNOLOGY manufactures
precision gear pumps for the plastics, chemical,
pharmaceutical, cosmetic and food industries for
almost 30 years.
Many years of experience and an optimal choice of
materials make our pump series BOOSTER, CHEM,
POLY and EXTRU so successful and reliable.

CHEM
For physical reasons the use of plunger
pumps is always connected with pulsation – irrespective of the make of the
pump. URACA supplies pulsation dampers based on the reflection principle –
so-called resonators – especially for installation into pressure lines.
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Our core business are not only tailor-made special
solutions for speciﬁc customer requirements, we also
offer a range of standard pumps.
WITTE also provides comprehensive service
packages for gear pumps from other makers.
Visit us at K fair
Hall 10, booth B55

EXTRU

Esinger Steinweg 44a D - 25436 Uetersen

POLY

Tel.: + 49 (0) 41 22/92 87-0
info@witte-pumps.de
Fax: + 49 (0) 41 22/92 87-49 www.witte-pumps.de
More information about our services
and products are available on our
website. Just scan qr code with
your mobile device and get more
informations.
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FELUWA MULTISAFE double hose-diaphragm pump
in quintuplex configuration

reduced to 5.1 % p to p (vs. 23 % of single-acting three cylinder pumps and
32.5 % of single-acting four cylinder
pumps).
With traditional pumps, inevitable variations of the dry solid content and

working pressure require permanent
adaptation of precompression of pulsation dampeners in order to reduce
residual pulsations to an acceptably
low level. Quintuplex pump design
ensures minimum residual pulsation so
that individual precompression or even

pulsation dampening equipment can
be negated.
The custom-tailored system technology of three assemblies includes 4,100
volts medium voltage drives with a unit
power of 1,300 kW and ensures reliable
operation at high efficiency. A stateof-the-art touch panel is supplemented
to the process measuring and control
technology for overall diagnostics of
the system and linkage to the field
control system.
FELUWA Pumpen GmbH
Beulertweg 10
54570 Mürlenbach
Germany
E-Mail info@feluwa.de
Internet www.feluwa.com

The recently developed process
pump Zentriplex set complete new
benchmarks: a process pump that produces high outputs and outstanding
efficiency with minimal floor space
requirements.
The revolutionary feature of this pump
is its completely new construction offering the following key benefits and
advantages: ultra-compact dimensions, low weight and energy efficiency.
ProMinent is breaking new ground by
deviating from the conventional construction of its pumps and designing
the drive in a completely new way. The
diaphragm dosing heads and hydraulic
ends are arranged in a star shape
around a drive mechanism, thereby
minimising stresses and loads. The
pump is capable of achieving higher
pressures and capacities with significantly less material and lower drive
outputs. The drive mechanism requires
considerably less oil due to the construction of the pump. multi-layer safety diaphragms ensure safe, leakage-free

Source: ProMinent Dosiertechnik

ProMinent Dosiertechnik:
High output and outstanding efficiency
metering and the Zentriplex also has
many versatile uses due to its modular
construction – gear motor, hydraulics/
drive mechanics and liquid end. The
liquid end and drive mechanism unit
are assembled on top of each other to
save space, ensuring that the Zentriplex
can be used in confined applications or
as a direct replacement for existing
pumps.
A further key benefit over traditional
designs only becomes apparent when it
comes to replacing the diaphragms,
with the new process pump scoring
thanks to its excellent availability due
to ultra-short down times. The diaphragms can be replaced very quickly
and easily without the need to dismantle the suction and discharge lines and
all other components, like bleed valve,
filling valve and pressure control valve,
are also very easy to access. In the oil
and gas industry it is ideal for metering
a range of chemicals at the drilling hole,
as well as on platforms for the metering
of inhibitors, methanol or additives and

Sinc
the

in refineries it is used to meter inhibitors, drag reducers, additives, catalysts
and dyes. Its resistance to aggressive,
corrosive and flammable media guarantees outstanding process safety.
ProMinent Dosiertechnik GmbH
Im Schuhmachergewann 5–11
69123 Heidelberg
Germany
Phone +49 6221 842-0
Fax
+49 6221 842-617
E-Mail info@prominent.de
Internet www.prominent.com

High pre
for indus
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The Wilo-Helix EXCEL is a particularly energy-efficient high-pressure
centrifugal pump, for example for water supply and pressure boosting.
The Wilo-Helix EXCEL series is driven by
EC motors with extremely low current
consumption. Thanks to this innovation
for the field of high-pressure centrifugal pumps, according to the manufacturer the new models reach motor efficiency levels that even outclass the
limits of the upcoming efficiency class
IE4 (acc. to IEC TS 60034-31 Ed.1) which
is set to be the best. As a result, all upcoming specifications in two EU ordinances under the ErP (Ecodesign) Directive have been significantly exceeded.
Since 16 June 2011, one ordinance has
regulated the energy efficiency of electric motors, while another ordinance
came into force on 1 January 2013 and
now defines minimum requirements
for the hydraulic efficiency of glanded
pumps themselves – i.e. without electric drive.
In contrast to an uncontrolled standard
pump – which are often found in use on
the market – Wilo-Helix EXCEL pumps,

equipped with high efficiency drives
(HED – High Efficiency Drive), can
achieve energy savings of up to 70 %
with certain applications. This results in
a rapid payback of the investment costs
compared to a standard pump. The
fields of application of the Wilo-Helix
EXCEL are water supply, pressure boosting, industrial circulation systems,
process water, cooling water circulation
systems, washing systems and irrigation systems.
Another advantage of the entire
Wilo-Helix series is that it is designed
for high robustness and durability. For
example, high-quality stainless steel
type 1.4307 or 1.4404 – a corrosion-resistant material – is used for producing
the impellers and steps. In addition, the
“X-Seal” cartridge system ensures ease
of maintenance and is characterised by
a sealing concept that can be used
across various models: A standard mechanical seal is used throughout the
entire series in the “X-Seal” cartridge
system.
In addition, Wilo offers new pressure
boosting systems with two to four ver-

Source: WILO SE

Wilo-Helix EXCEL: Perfect interplay
between motor technology and hydraulics

tical Wilo-Helix EXCEL pumps, which
are also characterised by a particularly
high energy efficiency as well as a
user-friendly control device of the latest
generation. An especially user-friendly
pressure boosting system management means only one minute is
required for commissioning. The
high-efficiency pressure boosting system Wilo-SiBoost-Smart Helix EXCEL
was given a “red dot award: product
design 2011” in July 2011 in the category “Industry and Crafts”.
WILO SE
Nortkirchenstr. 100
44263 Dortmund
Germany
Phone +49 231 4102-0
Fax
+49 231 4102-7575
E-Mail wilo@wilo.com
Internet www.wilo.de
Advertisement

Since the Pump is
the Heart

High pressure plunger pumps and high pressure water jet technology
for industry and cleaning. Trust in leading URACA quality.
120026 URA Image_4.indd 2
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URACA GmbH & Co. KG • Sirchinger Str. 15
72574 Bad Urach • Germany • www.uraca.com
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High Pressure Technology
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ABEL GmbH & Co. KG
www.abel.de

l

Alltech Dosieranlagen GmbH
www.alltech-dosieranlagen.de

l

l

l

l l

l l

l l l

l

l

l l l

l l

l l l

ALLWEILER AG
www.allweiler.de

l l l l

l l l

l l

l

l l l l l l

l l l

ANDRITZ Ritz GmbH
www.andritz.com

l

l l l l

Apollo Gößnitz GmbH
www.apollo-goessnitz.de

l

l l l l l l

l l

l l

l

Pharmaceutical industry
Sample taking
Sterile technology
Industry-/chemical industry processes

COMPANIES & RANGE OF APPLICATIONS

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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Beinlich Pumpen GmbH
www.beinlich-pumps.com

l

l l
l

l

l

l

l

l l

l

l

l

l

bielomatik Leuze GmbH + Co. KG
www.bielomatik.de
Joh. Heinr. Bornemann GmbH
www.bornemann.com

l l

Brinkmann Pumpen K.H. Brinkmann GmbH & Co. KG
www.brinkmannpumps.de

l l l

l l l l l l

l

l

l l

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

l
l l

l

l

l
l

DELIMON GmbH
www.bijurdelimon.com

l l

l

l l

l

l l l

l l

l l

l

l

l

l

l l

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

l l l l

l

l l l l

Dickow Pumpen KG
www.dickow.de

l l
l

l
l l l l

l l l l l l l

FELUWA Pumpen GmbH
www.feluwa.com

l l

l

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

l

l

l

FRISTAM Pumpen KG (GmbH & Co.)
www.fristam.de
Gather Industrie GmbH
www.gather-industrie.de

l l

l l l l
l

l

l l l

l l l l
l

l

l l l

l l

l

l

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

l l
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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

Dairy
Food industry
Nuclear power station technology
Odorisation
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GEA Tuchenhagen GmbH
www.tuchenhagen.de

l l

GEA Wiegand GmbH
www.gea-wiegand.de
GRUNDFOS GMBH
www.grundfos.de

l l

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

l

l

l l

l

l

l

l l

l

l l l l l

Pharmaceutical industry
Sample taking
Sterile technology
Industry-/chemical industry processes

COMPANIES & RANGE OF APPLICATIONS

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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A. Habermann GmbH & Co. KG
www.habermann-gmbh.de
Richard Halm GmbH & Co. KG
www.halm.info
Hammelmann Maschinenfabrik GmbH
www.hammelmann.com

l

l

l

l

l

l l

l

l

l

l

l l l

Hauhinco Maschinenfabrik G. Hausherr,
Jochums GmbH & Co. KG / www.hauhinco.de
Herborner Pumpenfabrik J.H. Hoffmann
GmbH & Co. KG / www.herborner-pumpen.de

l l

l

l l

l l

l

l

HERMETIC-Pumpen GmbH
www.hermetic-pumpen.com
HNP Mikrosysteme GmbH
www.hnp-mikrosysteme.de

l

HOMA Pumpenfabrik GmbH
www.homa-pumpen.de

l

Iwaki Europe GmbH
www.iwaki.de

l

Jung Pumpen GmbH
www.jung-pumpen.de

l l

KAMAT Pumpen GmbH & Co. KG
www.kamat.de

l l

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

l
l

l l

l

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

l

l

l
l

l

l l

Körting Hannover AG
www.koerting.de
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l l

l

l

l

l
l

l

l

l

l

l l l

l

l

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

l l l

l
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LEWA GmbH
www.lewa.de

l l l l l l l
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LEISTRITZ Pumpen GmbH
www.leistritz.com

Lincoln GmbH – Lincoln is an SKF Group Brand
www.lincolnindustrial.de
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KRACHT GmbH
www.kracht.eu
KSB Aktiengesellschaft
www.ksb.com
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Dairy
Food industry
Nuclear power station technology
Odorisation

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
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Applications
Pumps &
Systems

Pharmaceutical industry
Sample taking
Sterile technology
Industry-/chemical industry processes

COMPANIES & RANGE OF APPLICATIONS

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

l l

l l

l

l

l l l l l

l

MATO Maschinen- u. Metallwarenfabrik
Curt Matthaei GmbH & Co. KG / www.mato.de
Munsch Chemie-Pumpen GmbH
www.munsch.de

l

NETZSCH Mohnopumpen GmbH
www.netzsch-pumpen.de

l

l
l l

l l l

l

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

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

OSNA-Pumpen GmbH
www.osna.de

l l l l l

PCM Deutschland GmbH
www.pcm.eu

l l

PF Pumpen und Feuerlöschtechnik GmbH
www.johstadt.com

l

Ponndorf Gerätetechnik GmbH
www.ponndorf.de

l l

l

l l

l

l l l

l

l

l

l l

l

l

ProMinent Dosiertechnik GmbH
www.prominent.com

l l l l l l l l

l l l

Pumpenfabrik Wangen GmbH
www.wangen.com

l l

l l

Putzmeister Solid Pumps GmbH
www.pmsolid.com

l

l

l l l l l l

l l

l l l

l l

l

l l l l l l l
l

l

l l l l l

l

l

l

l
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l l

l l

l l

l l l l l

l l l l l l l l l l l

l l l

l l l l l l l l l l l

l l

l

l

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

l

l

l

l

l l

l

l l

l

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

l

Pumpenfabrik Ernst Scherzinger GmbH & Co. KG
www.scherzinger.de

l

Schmalenberger GmbH + Co. KG
www.schmalenberger.de

l

sera ProDos GmbH
www.sera-web.com

l

SERO PumpSystems GmbH
www.seroweb.de

l

l

l

l l

l
l l
l l

l

l

l

l

l

l

l

l l l l

l

l

l

l

l

l

l

l

l l
l l

l

l

l l l l l l l

l

l l

l

l l

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2013

2013_PuKo_Buch_englisch.indb 58

l l

07.03.13 14:47

l

l l

l l

l l

l

l

l
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

Dairy
Food industry
Nuclear power station technology
Odorisation
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Applications
Pumps &
Systems

Spandau Pumpen – Produktbereich der SKF Lubrication
Systems Germany AG / www.spandaupumpen.de

l

Speck Pumpen Verkaufsgesellschaft GmbH
www.speck-pumps.com

l l l

SPX Flow Technology Norderstedt GmbH
www.bran-luebbe.de

l

Sterling SIHI GmbH
www.sterlingSIHI.com

l l l l

l

l l
l

l

l

Pharmaceutical industry
Sample taking
Sterile technology
Industry-/chemical industry processes

COMPANIES & RANGE OF APPLICATIONS

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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l

l

l

l l l

l l

l

l l

l l l l l l
l l

l

l
l

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

l

Sulzer Pumps Wastewater Germany GmbH
www.absdeutschland.de / www.sulzerpumps.com

l l

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

l l

URACA Pumpenfabrik GmbH & Co. KG
www.uraca.de

l

l

l

l

l

l l

l l l l

l

l l l

l

l l l

l

l

l l l l

l

l

l

l

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

l

l

l l

l

l

l

l l l l l l l l l

Weller Pumpen GmbH
www.weller-pumpen.de

l

l

WERNERT-PUMPEN GMBH
www.wernert.de

l

l

l l l l l l l l l l l

l
l

l l

l
l

l

l
l

l
l

l

l l

l

l l

WITA – Wilhelm Taake GmbH Pumpen-,
Armaturen- und Regeltechnik / www.wita-taake.de
WITTE PUMPS & TECHNOLOGY GmbH
www.witte-pumps.de

l

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

l

l l

l

l

WOMA GmbH
www.woma.de

l l

Xylem Water Systems Deutschland GmbH
www.lowara.de, www.laing.de

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

l

l
l

l

l l l

l

l l
l l
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Wepuko Pahnke GmbH
www.wepuko.de

WILO SE
www.wilo.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
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Nuclear power station technology
Odorisation
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For the production of high-quality powders or compound mixtures, very pure and dry compressed air is required.

Photo: Fotolia / Thomas Leonhardy

Energy-efficient generation of clean compressed air
Harald Härter
Compressed air is an essential source of energy for industry, with a defined
cost-benefit ratio. The chemical and automobile industry use considerable
quantities of process and control air and compressed air is also used in the food
and drink industry as sterile air for ventilating storage tanks or fermenters as
well as for filling and packing. These sensitive areas of application are presented
below with examples – against the background of the technical development of
air compressors and their energy-efficient application options.
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COMPRESSORS, COMPRESSED AIR & VACUUM TECHNOLOGY

Compressed air generation accounts for seven
percent of the industrial electricity consumption in Germany. This estimate illustrates the
importance of compressed air as a highly flexible energy source. The cost of its generation
warrant the term “premium energy”: Only 6.9 %
of the electric energy used is converted into
compressed air or mechanical expansion work.
The biggest losses are compression and off-load
losses at 76.8 %. These proportions are lost as
waste heat from the compressed air station, as
are the motor losses (9.9 %).
It goes without saying that, in light of these figures, the energy-efficient use of compressed air
is of critical importance in terms of the industry’s efforts towards the sustainable use of
resources.

63

As there are often several compressors of this
size in use in medium-size operations, there is
considerable potential for savings. According to
a study by the Fraunhofer ISI, savings of up to
30 % can be made with compressed air technology using available technologies and economically viable payback periods. In order to achieve
these savings, several factors must be taken into
account and a number of measures need to be
implemented.

Start by determining the condition
of the system
In order to systemically optimise a compressed
air station in terms of energy, the first thing to
do is determine its condition using modern
measurement technology. A system for manu-

65–82% of the energy costs
The cost of investment does not even amount to
15 % of the life cycle costs of a compressed air
system. The largest percentage by far, between
65 and 82 %, is the cost of energy. This means
that the energy consumption of a compressor
station is the decisive factor in terms of costs. A
higher initial investment can result in a rapid return on investment.
This can also be demonstrated with figures: A
typical 75 kW compressor, which runs for 4,000
operating hours per year at 70 % capacity and
20 % no-load operation, results in energy costs
per year of € 18,400. This sum is based on an
electricity price of 8 ct/kWh.

The energy-efficient use of compressed air
is of critical importance for the industry.

facturer-independent analysis of compressors
with fixed speed or regulated speed is ideal.
Data logger systems with modern sensor technology detect and record important parameters
such as system pressure, temperature, pressure
dew point, and flow rate and enable precise
measurement and calculation of system performance for current and voltage. This information
can be transmitted from the data loggers to a
single, intelligent base station via Bluetooth
technology.

Solutions for increased energy efficiency:
How Blue Competence reduces energy consumption
Whether it involves individual machines such as pumps, compressors, turbines, furnaces,
mills and motors or entire plants, the most significant force in driving innovation to achieve
energy efficiency is by far the mechanical engineering industry.
Blue Competence, the VDMA’s (German Engineering Federation) sustainability initiative, presents innovative solutions
– including for the efficient application of compressed air.

www.bluecompetence.net
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InnovatIons & trends

Photo: ACU
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Fig. 1: Powder with a steep particle size distribution and sharp top size
limitation in the range of < 5 to 200 µm

Selecting a compressor:
A question of compressed air quality
When selecting a compressor, the required compressed air quality plays a decisive role. This is
particularly important for the chemical, pharmaceutical and food industry, as well as automotive plants where at least part of the compressed air flow must meet the highest quality
requirements. The air must be 100 % oil-free,
which poses the question of whether to generate oil-free air directly or by filtering. Guidance
can be found in the ISO standard 8573-1, which
divides the compressed air quality into classes
in terms of moisture, particles and residual oil
content.
The following practical examples illustrate the
advantages of different oil-free compressor
systems in different sectors.

Compression	
  Element	
  
Bronze	
  single	
  6	
  ﬂute	
  
main	
  rotor	
  
Carbon	
  ﬁbre	
  composite	
  11	
  
tooth	
  gate	
  rotors	
  (2)	
  
	
  	
  	
  	
  No	
  metal	
  to	
  metal	
  ma=ng	
  parts	
  
and	
  low	
  pulsa=on	
  levels	
  
equate	
  to	
  low	
  vibra=on	
  and	
  
noise	
  levels	
  	
  	
  

Figure: CompAir

Superior	
  Design	
  

Example 1: Innovative “oil-free” compressed air
technology for precise micronisation
A supplier of the chemical and food industry requires very pure and dry compressed air for the
production of high-quality powders, fine powders and compound mixtures (Fig. 1). These are
used as additives in food and in the chemical
industry and are also used as pigments.
Special air jet mills, called fluidised bed opposed
jet mill systems, are used for milling and
micronisation. The compressed air helps to accelerate the milling material to the extent that
the particles smash into each other at high
speed and are thereby broken down without using a milling tool. The advantage of this process
is that it is contamination-free. In addition, the
required particle size range can be set very accurately.
The air jet mills require compressed air of the
highest quality since, as a process medium, the
air comes into direct contact with the milling
material. Foreign particles are therefore as undesirable as moisture, which promotes agglomeration of the powder and negatively affects the
milling process.
The company therefore takes great care to generate clean and dry compressed air. The company originally used three oil-lubricated screw
compressors with complex centralised and decentralised treatment, including an activated
carbon adsorber for separating the oil vapour. As
an extension of the compressed air station was
required, management made a decision to fundamentally restructure it. The main aim was to
generate oil-free and dry compressed air in an
economical and flexible manner with a high level of production reliability. They opted for a technology which enables oil-free compressed air to
be generated using an innovative operating
principle: The ambient air is drawn into the
compressor unit and compressed by a bronze
alloy screw and a pair of carbon fibre-reinforced
gate rotors (Fig. 2). This material combination
means that oil is not required as a lubrication
medium. Instead, water, with its significantly
better cooling properties, is used for cooling,
this results in very low compression temperatures with a maximum of 60 oC. As a result, the
compressors operate with a very high level of
efficiency. In addition, the compressor block op-

Fig. 2: Compressor airends
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erates very quietly, i.e. with low vibration and
noise values. The 100 % oil-free compressed air
generated in this manner is not contaminated
with compressor, lubrication or gear oil at any
point during the process. The process also prevents silicone from contaminating the compressed air – an important quality argument for
very pure compressed air, for the food industry
and for coating technology, for example.

Whatever you
may desire - we
make it possible

Four compressors, which are controlled as required via a higher-level controller, were (Fig. 3)
installed in the compressed air station: Three
with a motor power of 75 kW and a smaller
37 kW machine. Andreas Scholz, Technical Manager: “This configuration enables us to generate
any volume of compressed air efficiently and we
still have enough scope to expand operation.” In
order to ensure that treatment is carried out as
efficiently as the generation, a refrigerant dryer
was connected upstream of the desiccant dryer,
which prepares compressed air with a dew point
of -40 oC. This type of “work division” reduces
costs as it means a second desiccant dryer is not
required.
The use of waste heat indicates the importance
the company places on energy efficiency and
careful use of resources. Andreas Scholz: “We
store the heat generated by the compressors in
an air chamber above the compressor room and
this air is then fed into the production space as
required, using sensors for control. This reduces
our heating costs in winter.”
The stainless steel compressor and line system
also fulfil the strict conditions which increasingly apply as standards for the production and
processing of particularly pure products, even
outside the pharmaceutical industry.

Welcome to the World of
Oerlikon Leybold Vacuum Solutions!
We are one of the leading providers of turn-key
system solutions worldwide.
Our enhanced services comprise:
n

Vacuum engineering of all kinds of vacuum systems

n

Customized system solutions tailor-made to customer
requirements

n

Enhanced application support

n

Customer consulting and training

n

Worldwide sales and service network

Trust in the experts for vacuum solutions.
Example 2: Traditional compressor technology
with exemplary energy efficiency
As a company that is certified according to
EMAS (“Eco audit”), a brewery with its production plant in Riem, Munich is committed to saving resources and continuously reducing its energy consumption. For this reason, management commissioned a study approximately two
and a half years ago to investigate the feasibility
of heat recovery from air compressors. The result: The utilisation of waste heat is particularly
effective when highly energy-efficient compres-

www.oerlikon.com/leyboldvacuum

Oerlikon
Leybold Vacuum GmbH
Bonner Strasse 498
D-50968 Köln
T +49 (0) 221-347-1206
F +49 (0) 221-347-31206
vacuum.solutions@oerlikon.com
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Fig. 3: Four compressors generate oil-free, high-quality
compressed air with a high-level of efficiency.

sors are used and the heat is used for heating
the process water to approximately 60 oC.
Based on this, a compressor with a high temperature level was therefore preferable. This finding
also called for oil-free piston compressors and
their often underestimated efficiency. Oil-free
piston compressors also offer additional advantages, such as crosshead technology: The pistons are cleanly guided in crossheads. In conjunction with new piston ring and valve materials, this creates the conditions required for a
long service life with low wear. The two-stage
operation also plays a role: During the first

Fig. 4 : The two-stage, double-acting piston compressor with 90 kW drive generates
as much compressed air at the brewery as a 110 kW screw compressor. The use of
waste heat for heating the process water considerably increases the efficiency of the
compressed air station and saves energy.

stage, a pressure of approximately 2.5 bar is created. Then the air flows through an intermediate cooler and is compressed to 7 bar during the
second compression stage. The compressors can
also operate at full and half-load: In the case of
half-load the pistons only compress upwards, at
full load they compress both upwards and
downwards. The system is characterised by a
high level of efficiency, even at half-load: In comparison to full load, the energy consumption in
this operating mode is 53 %. A narrow pressure
band can be achieved with this mode of operation.
The brewery opted to invest in an oil-free compressor with a drive power of 90 kW and a maximum volume flow of 17.8 m3/min in full load
mode at 6 bar (Fig. 4).
The waste heat from the piston compressor is
fed to a heat exchanger via a double pump station with three-step speed control. This heats
the process water to between 60 to 70 oC, so
that it only needs to be subsequently heated to
80 oC in order to be used for keg filling and filter
cleaning, for example. The use of waste heat
from the compressor is also particularly important as there is no hot water available in the
brewhouse.
With the new compressor station, the brewery
profits from a further beneficial side effect: An
expensive recooling system was previously required to dissipate the waste heat from the
compressor. Two 15 kW pumps, which were
needed to supply the cooling water alone, are no
longer required, this represents yet further energy savings.
Following installation of the new compressor, it
was possible to reduce the pressure band from
1.5 bar to 0.4 bar. This improvement also results
in energy savings. The required compressed air
is determined by the installed master controller,
whose control and display unit was installed in
the central control room of the brewery. In addition to the current operating status of the compressor and two small standby machines, past
consumption profiles can also be viewed. As the
brewery’s electricity supply price is stored in the
control system, management can view the exact energy costs relating to compressed air in
euros and cents.
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Example 3: Efficient compressed air
generation for bodywork
A new production area was set up in an automotive plant and equipped with the latest welding
robots for the production of car bodies. In line
with other areas of bodywork, the compressed
air for these systems does not come from the
plant’s 6 bar air network, but instead from a
12 bar network which permits the use of more
compact components and allows excellent control of the welding equipment. This enables
them to achieve reproducible, high-quality
welded joints.
The compressed air station was designed with
availability, cost efficiency, and, most important,
with energy consumption in mind. In addition,
oil and silicone-free compressed air generation
is standard for the plant. In light of this, management opted for a station with three oil-free
piston compressors (Fig. 5).
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Two compressors with a motor power of 110 kW
and a maximum output of 17 m3/min are complemented by a smaller machine with a 75 kW
motor power and a volume flow of 12.1 m3/min.
As the generation is oil-free, treatment is low
cost and energy-efficient: Two refrigerant dryers, which work in parallel at full load, and a
downstream particle filter, are sufficient.
The compressors can each run at full or halfload. A total of six different outputs are thereby
available, which cover all possible requirements
with minimum idling.
The station is located in a spacious compressor
room and impresses those who enter with the
low noise level. This is thanks to the effective
soundproofing hoods and several additional
measures which were put into place. The pipe
joints were decoupled using compensators. The
flow of the central line is tangential instead of
central. This “trick” means that the air supplied
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cy. Piston rings prevent reverse flow of the compressed air from the pressure side to the atmosphere in a similar way to a car engine. The piston
compressors thereby operate with a high level
of efficiency even at half the output: At half the
kW input power, almost exactly half the output
is produced. And during off-load times, which
occur very rarely (in the form of run-on times),
they only consume 8 to 9 % of the installed motor power. The microprocessor control also
makes a significant contribution to economical
operation of the compressor.
Fig. 5: Ideal and generously dimensioned: The new compressor station for
small series bodywork.

swirls steadily instead of pulsating, in time with
the piston, through the compressed air system.
This is also helped by the generously dimensioned line diameter.
The operating principle was not a factor in the
choice of compressor. The technical and economical reasons alone were the decisive factors
and, in this light, the piston compressor is the
ideal solution for the required pressure level. In
order to generate 12 bar, screw compressors,
which otherwise dominate in industry, would
involve several stages, and this would go hand in
hand with increased energy consumption, especially in the case of oil-free compressors. Piston
compressors are better suited for the generation
of pressures above the usual 6 to 8 bar because,
in contrast to screw compressors, they operate
without gap losses, which reduce their efficien-

Example 4: New “oil-free technology”
saves energy
A chemical company in Gernsheim, Germany
uses state-of-the-art compressed air technology. They manufacture effect pigments and liquid crystals. Those responsible for production
follow a strategy in line with the corporate philosophy: Innovative products are manufactured
using the state-of-the-art processes and the
company also focuses on innovative technology
for energy generation. First, an oil-free compressor was acquired after management were
impressed by its operating concept. Three of
these high-tech compressors are now in use in
Gernsheim (Fig. 6).
The compressors utilise a drive concept which
has proven successful, especially in the compression of ultrapure gases. A speed-regulated
high-speed electric motor drives a rotor shaft
which is linked to an impeller at each end. The
only moving part, the directly driven rotor shaft,
is managed with no contact using adaptive
magnetic bearings – without any gears, rolling
contact bearings, oil or wear.
The simple gear-free design ensures extremely
compact dimensions as well as a high level of
efficiency: The output from the compressors is
roughly twice that from a standard screw or turbo compressor of the same size. In addition,
there is no need for additional noise protection,
as the dB(A) value is just 69. This was also an important factor as it meant that noise pollution
could be considerably reduced for employees.

Fig. 6: The compressors feature an innovative drive concept.

The drawn-in air is compressed to operating
pressure in two stages and cooled by an aftercooler. The control and regulation system en-
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Together with the compressor, (max. delivery of
3,100 m3/h at 7 bar; 300 kW drive power) a
“heat of compression” desiccant dryer which
uses the compressor heat for full flow hot gas
regeneration was installed. This thermal link between the compressor and dryer is highly efficient because the heat required to regenerate
the adsorption agent is provided for no additional energy outlay. To make the greatest possible use of thermal potential, no aftercooler is
used and the compressed air is discharged into
the full flow using a hot gas outlet. The three
compressors prepare the company well for future requirements. The next project on the cards
is to link up the compressor controls, although
the central control station will maintain the option of manual intervention.
Exact calculations regarding energy savings can
only be made following a long period of operation. However, it is possible to make an estimation based on the available data. Wolfgang F.
Petri, who is responsible for the planning and
operation of the compressed air supply system
at the Gernsheim site: “We will save around
€ 60,000 a year in energy costs. This figure is
what we had predicted in advance. And the
“fine tuning” is not yet complete. This figure
alone shows that investing in innovative
compressed air generation technologies is well
worthwhile.
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sures that the system always provides exactly
the required amount of compressed air. In addition, with 2.5 % in no-load operation, the compressors require just a fraction of the energy
needed by a screw compressor or standard turbo compressor when idling. Regulating the
speed of the compressors avoids the losses associated with pressure control flaps. One beneficial side effect is the machine’s low starting current. This minimises the mains perturbations
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Gas storage in caverns is a typical application for reciprocating compressors. Using fixed clearance pockets,
mass flow of reciprocating compressors can be controlled continuously and very efficiently.

Photo: NEUMAN & ESSER

Compressor engineering:
innovative valve control enables high efficiency
Dr. Georg Flade and Dr. Klaus Hoff
The idea to implement stepless mass flow compressor control using fixed
clearance pockets is by no means new. However, the implementation of
controlling the clearance pocket with a fast-acting switchover valve is new.
Here, valve control has a control chamber where process gas pressure between
suction pressure and discharge pressure is maintained, controlling the valve
switching times. The innovative valve design enables fast operation, high
operating life and high efficiency.
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Fig. 1: The mass flow of reciprocating compressors can be controlled using different methods.

The mass flow of reciprocating compressors can
be controlled using different methods. Fig. 1
shows a means of classifying these methods.
These processes have already been used for several decades. However, the past years have seen
rapid developments: traditional compressor engineering has been combined with current technology derived from completely different applications. Examples of this general development
include electronic frequency converters for compressor drives and electronically controllable
suction valve unloading. Precisely this approach
was also followed for the development described
below: an old idea was picked up again and
developed using state-of-the-art technology.

Clearance Pocket

Mass flow control using clearance pockets:
common solutions
Mass flow control using clearance pockets is one
of the most energy effective means of adjusting
compressor performance. Solutions using fixed
clearance pockets are common in this context.
However, these standard solutions only enable a
stepwise mass flow control, whereby throttling
the mass flow depends on the compressor stage
pressure ratio. Fig. 2 shows a standard solution
using a pneumatically actuated plug valve.
Clearance pockets are also used for stepless
mass flow regulation. Fig. 3 shows a standard
solution using a manually operated piston for
setting the clearance pocket.

Plug-Valve

Actuator

Variable Piston

Cylinder
Cylinder

Fig. 2: Fixed clearance pocket with a plug valve

Fig. 3: Variable clearance pocket with a manually operated piston
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the cylinder and the clearance pocket. The valve
switching time must be adapted in order to adjust the mass flow for the compressor. In the
solution dating back to 1935, a coil spring with
variable spring force controls valve operation.
Fig. 4 shows this option schematically.

Valve Spring

Clearance Pocket

Clearance Pocket Valve

Fig. 4: Solution for stepless
mass flow control with
fixed pocket clearance
(see patent DE664566)

If this variable pocket solution is applied, it is
naturally possible to insert a mechanical drive
and to connect it to a process management system. However, such an automatable solution
would be highly complex and could only be implemented with exceptional efforts.

The patented mass flow control DE664566
starts all compression cycles with an opened
clearance pocket valve. The cylinder side is connected to the clearance pocket. At a certain cylinder pressure, the spring loaded valve closes
and the cylinder side operates without the clearance pocket. During the expansion phase, the
valve opens almost at its closing pressure.
You can also invert this method to adjust compressor mass flow. Thus, compression can start
with a closed valve which is opened during the
course of compression and closed again during
the expansion phase.

Setting the switching point
using pressure control
Old solutions for stepless mass flow control
using fixed clearance pockets
Solutions for stepless mass flow control using
fixed pockets have been known for many years.
One of them was already patented in Germany
(DE664566) as early as 1935. During the compression and expansion phases, a fast-working
valve opens and closes the connection between

p

Control
Pressure
Chamber

A completely new method uses pressure control
to set the valve switching point. Pressure control
enables the activation of the clearance pocket at
lower or higher pressure. The way this solution
functions is shown in Fig. 5.
In both cases, the switching pressure of the
clearance pocket valve is depending on the con-

p

Control
Pressure
Chamber

V

V

Clearance Pocket

Clearance Pocket
Cylinder

Cylinder

Fig. 5, case 1: Solution with activated clearance pocket
at lower pressure (pv diagram top left)

Fig. 5, case 2: Solution with activated clearance pocket
at higher pressure (pv diagram top left)
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trol chamber pressure or rather the control pressure. In the first case: the lower the control pressure, the higher the compressor mass flow. In
the second case: the higher the control pressure,
the higher the mass flow.
Fig. 6 shows the correlation between control
pressure and mass flow using a solution according to Fig. 5, case 2. The pressure ratio in this calculation example is 3, cylinder clearance is 20%
and the isentropic coefficient is 1.4. The clearance pocket size is selected so that mass flow
drops to around zero if switching pressure is
equivalent to the suction pressure. The control
pressure is the actuating variable for adjusting
compressor mass flow. Hence, control pressure
must be adjusted in order to change the operational point. If the operational point is to be
maintained, control pressure must be kept as a
specified level. Adjustment or maintenance of
control pressure is effortless with process gas as
control medium. The control chamber can be
connected to the cylinder’s suction side or con-

Cylinder Side Mass Flow (in Percent)
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Fig. 6: Mass flow as a function of control pressure

trol side using solenoid valves, depending on
whether control pressure is to be reduced, maintained or increased. The monitoring system’s
function is shown in Fig. 7.
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Fig. 7: Pressure monitoring system of the control chamber

Fig. 8: Design of the clearance pocket

•

Test compressor: valve design
Standard solutions are available for the pressure
monitoring system of the control chamber, including pneumatic or solenoid valves, the pressure sensor and the control circuit. Whereas the
clearance pocket valve is a novel development.
The requirements of this valve are basically
equivalent to those of normal compressor
valves:

•
•
•

Fast operation and short reaction time
High operating life
Low pressure loss for higher compressor
efficiency

Low additional fixed clearance for
high volumetric efficiency at maximum
compressor load

These requirements are contradictory in part
because short reaction times and high durability require low valve lifts and, on the other hand,
low pressure loss needs a large cross-sectional
valve area. The answer to all these requirements
is a valve design which is very similar to the familiar poppet valves. The valve design matches
with the diagram shown in Fig. 5, case 2, which
provides additional clearance pocket space at
higher pressure in the cylinder. Fig. 8 shows the
design of these valves.

Dimensions and calculation

Dicharge Pressure
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Suction Pressure
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Valve
Closing

Valve
Opening

Fig. 9: Cylinder pressure over the crank angle (at 100% load)
including pressure fluctuation; the valve switching points with
the highest impact velocities are marked.

360

The compressor design must be adapted to the
new conditions. As the pV diagrams change, rod
loads, load reversals for the crossheads, etc. must
be rechecked. The static and dynamic stress distribution must be recalculated using the Finite
Elements Method (FEM) and simulated.
In order to ensure the durability of the valve elements, their dynamics must be checked precisely. Here, low impact velocities are essential in
order to ensure a long service life. Therefore, the
permissible valve lift was determined by simulating valve dynamics.
Since there are different operating points, the
simulation of dynamics must be implemented
under the respective conditions. The simulation
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shows that, the higher the pressure fluctuation
in the cylinder, the higher the impact velocity of
the valve elements. Fig. 9 shows an exemplary
graph of the cylinder pressure over the crank angle at 100% load including pressure fluctuation.
The valve’s switching points which provide the
highest impact speed occur when opening and
closing the poppet valves. The valve elements
consist of compressor valve materials which
have been proven time and time again, in particular for manufacturing poppet valves. The
valve lift is designed in order to avoid exceeding
the permissible impact velocity range, irrespective of the operating status.

Appropriate additional solution
It has been demonstrated that a fast-switching
clearance pocket valve controlled by process gas
provides a suitable additional solution for compressor mass flow adjustment. The process gas
is used to control the valve’s switching points.
When manufacturing the new valve, attention
was paid to the use of standard components
proven in compressor construction, e.g. pneumatic valves or solenoid valves, common pressure sensors and control circuits. The new system does not need any auxiliary hydraulic
equipment, which is not allowed for some applications. It is also not necessary to measure the
crank position. Thus, the system even provides
the opportunity to retrofit it relatively easily for
existing compressors.
Authors:
Dr. Georg Flade
Dr. Klaus Hoff
Central Division of Technology
NEUMAN & ESSER, Übach-Palenberg
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& ESSER for stepless mass flow compressor control using
fixed clearance pockets with a fast-acting switchover
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States.
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Compressed air energy storage uses surplus electricity such as from wind turbines to generate compressed air that is then stored in caverns
or steel pipes. When energy demand rises again, compressed air flows into a turbine which drives a generator and produces electricity.

Using compressed air to store electricity
from renewable energy sources
Dr.-Ing. Ulrich Dämgen
If electricity requirements need to be covered with energy sources like
wind and sun that are not continuously available then the demand for
reservoirs for large quantities of electricity will increase. Many types of
reservoirs are being developed, whereby the question is posed how it is
possible to begin the development of really large reservoirs for the
megawatt sector without a lot of money or a lot of development risks.
The following article describes a low-risk development path that uses
standard air compressors. It offers an alternative to pumped storage
power plants for areas like North Germany that do not have mountains.
They are slightly less efficient but have a smaller minimum economic
size, greater storage potential and faster control capability.
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The increased proportion of renewable energy in
electricity provision in Germany increases the
need for energy storage[1,2,3]. There is also need for:

storage and compressed air storage have been
realised on a large scale to date.

•

Pump storage as a reserve

•
•

Short-time storage: for example in order to
offset fluctuations in wind strength in the
minute range, ideally by power that can be
connected within less than half a minute
Daily storage: to cover peak loads in the
diurnal variations of the electrical energy
requirement
Long-term storage: to offset weeks with
little wind and sunshine and therefore a low
supply of energy

If the electricity supply in Germany is cut for one
week by 50 percent this would create a storage
requirement of approximately 5,000,000 megawatt hours (5 terawatt hours). In order to be
able to offset day-long gaps in the energy supply
we must also consider the use of reserve power
stations in place of long-term storage.

The use of coal power stations as cold reserves
As new gas power stations are very expensive
for just a few hundred hours of operation per
year the continued use of old coal power stations is an alternative. Rather than closing them
they could be kept as a cold reserve in order to
cover longer periods of electricity supply shortages in a system with a high proportion of
renewal energy in the medium term at a reasonable price. However additional daily storage facilities would still need to be created in this case
because old coal power stations need longer to
heat up and are not good at reacting to fast load
changes.

Previous proposed solutions for
the storage of regenerative energy
Many storage processes are currently being considered, for example various rechargeable battery types, pump storage power stations, compressed air storage, hydrogen storage filled
using electrolysis, methane that is produced
chemically from this hydrogen (‘Power2gas’),
heat accumulators with circuits for the conversion of the heat[4] or storage with liquefied air[5].
They are all technically realisable but the costefficiency is still arguable – and only pumped

77

Pump storage is tried and tested and has a good
rate of efficiency of 80 percent (without transmission losses). However, the development potential for conventional systems in Germany is
limited to several locations in the low mountain
ranges and the Alps. In North Germany consideration is being given to the integration of Norwegian hydroelectric power plants from reservoirs and of pumped storage power plants, via
high-voltage cable across the North Sea. Experience to date has shown that this connection
would cost approximately € 1,000 for each kW
of line capacity. Norway has free storage capacity of approximately 30,000 megawatts and
20,000,000 megawatt hours (20 terawatt
hours). This could be used to store electricity for
neighbouring countries, whereby the total
requirements of all interested countries could
not be covered. There is political resistance in
Norway by means of action groups – partly
because the price of electricity in Norway could
move closer to that in central Europe as a result
and therefore rise.

Mining facilities as a storage resource
The idea to build pumped storage power plants
in old opencast lignite mines is not a new one.
The patent for this process DE19513817B4 will
expire in 2015 at the latest and does not therefore represent an obstacle. The greatest potential is in the opencast mine at Hambach, where
a capacity of approximately 700,000 megawatt
hours (0.7 terawatt hours) could be realised.
That is more than ten times all the current
pumped storage power plants in Germany.
However lignite mining will not be eliminated
until 2040. Until then it would only be possible
to carry out test operation in part of the mine.

Storing regenerative electricity in ‘ringwallspeicher’ circular pumped storage systems
Another possibility is a ‘ringwallspeicher’[1], a
pumped storage system that can be constructed on flat ground with an artificially construct-
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ed water basin. All components, i.e. dams, pump
turbines and pits have already been tested individually. The search for an available, completely
unpopulated area in Germany does not seem to
be an insurmountable obstacle. The former military training area at Wittstock, to the northwest of Berlin, which was abandoned in 2011,
could be suitable. It has an area of 142 square
kilometres and offers the possibility of building
a circular upper lake with a diameter of 7 kilometres in the southern section – surrounded by
a ring-shaped embankment. The possible capacity is 800,000 megawatt hours (0.8 terawatt
hours). The main obstacles seems to be that the
costs increase in proportion to the diameter but
the energy content is proportional to the square
of the diameter. Thus efficiency increases with
the size of the system and respectively can only
be achieved in large systems. A small prototype
system that is a tenth this size and built to
gauge risks would not be efficient.

her

-

firing (Huntorf in Lower Saxony[8, 9]). These systems were tried and tested but remained relatively unattractive because of the natural gas
consumption. It is thermodynamically necessary to feed heat into the expanded air from the
storage, for example in order to prevent the formation of ice. The heat supply can come from
combustion (in literature this is usually termed
‘diabatic’) or by storing the compression heat
and feeding it back into the air during expansion (‘adiabatic’). For an output of 1 kWh of electrical energy to be released a little more than
1 kWh of heat must be stored beside the compressed air. Approaches to this kind of system
with better storage efficiency, without gas firing
and with heat storage in its place have been calculated in theory and on a 50 megawatt scale
many times. Steps to realise them have
remained halting.

Compressed air storage without firing
When technology overcomes
its childhood diseases
It seems to be a general problem with technology: technical developments are driven forwards
more quickly if they can start small. If they are
only possible on a large scale then they progress
haltingly. One example for this is the unsuccessful pilot project for a 3 megawatt wind energy
system called ‘Growian’ at the beginning of the
1980s. It failed because of vibration problems
that could not be resolved on the grounds of
high costs. At that time the general wind turbine development lay under 100 kilowatts average output. After overcoming its childhood diseases the average output of wind turbines increased successfully step by step until today’s
output in the megawatt range. Similar developments have taken place in solar electricity. Photovoltaics were suitable for installation on roofs.
Many thousands of systems were constructed,
made practical and later, when they were more
widely used, the price also went down. In contrast the solar-thermal power plants that show
so much promise with regard to efficiency and
possible costs in the megawatt-range, were only
constructed as test systems. Quantities remained very low and development was slow.
The move to larger systems in compressed air
storage took place in the 1970s with natural gas

One important question must be answered:
how is it possible to start small with compressed
air storage without firing and thus begin by
tackling development problems on small systems with a low cost risk?

EQ
TH

There is great potential for underground compressed air storage in Germany. There are many
possible locations for pore storage and, particularly in North Germany, many for caverns in salt
domes[10]. In the caverns that have been realised
to date for natural gas storage we can expect
costs of approximately € 40 per cubic metre.
Given maximum pressure of 100 bar and pressure fluctuations of 35 bar between maximum
and minimum capacity we can calculate energy
of approximately 4 kilowatt hours per cubic
metre of storage volume with isothermic, lossfree expansion, resulting in specific costs of
approximately € 10 per kilowatt hour of storage
capacity.

CON
CON
VOL

In concepts for compressed air storage with heat
storage without firing like the current large-scale
project ‘Adele’ [11] the expected storage efficiency
of approximately 70 percent is substantially
greater than for energy storage using hydrogen.
It is not as high as in pumped storage in Germany
but is comparable with pumped storage in other
countries like Norway when we take the associated transmission losses into account.
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Know-how from compressed air technology
Turbo compressors for greater compressed air
demand in the pressure range of 7 to 15 bar
(abs) and in the output range from 400 to 1,500
kilowatts are a compressor type that has been
tested for decades. They comprise several radial
turbo compressor stages that are connected in
series and look similar to centrifugal pumps.
Cooling water and air heat exchangers are located between the stages for the intermediate
cooling of the air, which can reach a maximum
temperature of 120 degrees Celsius. The price
per kilowatt is low, start processes take less than
half a minute between start command and full
performance and stop processes are even faster.

New development approach for
compressed air storage
Developments in compressed air storage without firing usually aim for adiabatic or isothermal compression/expansion. For adiabatic com-

79

pression, as at ‘Adele’, the air reaches temperatures of over 500 degrees Celsius. Isothermic
compression places very high demands on heat
transmission. Both make implementation into a
machine system difficult.
A closer look at the thermodynamics reveals: for
good storage efficiency compression heat must
be fed to the expanding air at approximately the
same temperature and the same pressure as it
was extracted during compression.
This consideration was the starting point for a
study on a new approach based on existing
compressor technology: The addition and extraction of heat can be carried out with multi-stage turbo machinery by means of a counterflow heat exchanger transferring heat into water during compression after every stage and
then transferring heat from the water back into
the air during expansion. At the normal stage
pressure conditions of approximately 2:1 the
compression heat is thus stored using hot, pressureless water, which is substantially less ex-
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Fig. 1: So-called “Optimisation pipes” under construction: Once construction
is complete the optimisation pipes are covered by earth like short sections of
a gas pipeline.

However this kind of turbo machinery is not
well suited to working with high final pressures
(= pressure in the compressed air storage) with
considerable fluctuations. It therefore makes
sense to do the same as with turbo diesel engines: a turbo machine works more favourably
in a low pressure area and a piston engine takes
over in areas with higher pressures. The use of
this kind of piston machine as a compressor for
the further compression of compressed air has
been tried and tested over decades. In order to
also be suitable for expansion operations it
must be supplemented with a controllable valve
drive, similar to those in car engines. Adjustment of the valve drive helps with adaptation to
the changing pressure level in the storage. Heat
storage also takes place at the piston machine.

Compressed air storage in steel pipes
If underground compressed air storage cannot
be considered initially because of the high start
costs (20 million for 500,000 cubic metres in a

Figure: Boge Kompressoren

pensive than other heat storage. Experience
with hot water storage[12] suggests costs of
€ 200 per cubic metre of water. At a temperature
difference in the storage water between 95 degrees Celsius in a hot condition and 25 degrees
Celsius in a cold condition the resulting cost is
€ 2.50 per kilowatt hour of heat storage capacity. This kind of turbo compressor with centrifugal impellers could be operated as turbo compressors at times and, running in the opposite

direction, as turbines at other times just like
pump turbines in the newer pumped storage
power stations. This means that the same machinery is used for storage input and output and
this saves costs. The ability to start very quickly
remains because of the low differences in temperature.

Fig. 2: Circuit diagram
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salt cavern) then compressed air storage is also
possible in steel pipes. This kind of compressed
air energy storage system could be combined,
for example, with steel pipe storage like those
already constructed many times in the gas industry for the intermediate storage of natural
gas (Fig. 1). The storage volume can begin from
150 cubic metres (geometric) with one megawatt hour of storage capacity (difference between maximum and minimum pressure is
greater than that selected for the salt cavern)
and costs of approximately € 400/kWh. This creates the possibility of starting development
with a fairly small storage system of approximately 2 megawatts and a relatively small financial risk and to then expand in stages.
However this development is not entirely plain
sailing. Just as in large-scale projects there will
be teething problems in maintaining permanent operation and with heat storage that need
to be overcome; some components will probably need to be revised, judging by initial operating experience, and economic success can only
be expected on the second or third system. The
clear advantage is that the financial burden remains much lower than for large-scale projects.
Compared to ‘Adele’ only a fraction of the funding is required.
Fig. 2 shows the circuit for a small system that is
specially designed for short-time and daily storage tasks to start the development. In this case
lower costs are more important than highest
efficiency. The quantity of stored heat is also not
very great. A single stage piston machine is
planned for this reason, with an air output temperature of approximately 250 degrees Celsius
that corresponds, for example with a solid heat
accumulator[13] made of high-temperature concrete traversed by pipes. The pressure level pM
between the turbo machine and the piston machine stays the same during compression and
expansion, independently of the storage pressure across the entire storage or output process,
at approximately 15 bar. The turbo machine
takes over approximately two thirds of the total
output. The electric machine works as a motor
and as a generator on the electricity grid and
can also deliver a high short-circuit current. It is
connected to the turbo machine via a one-way
clutch mechanism. This makes it possible to allow the electric machine to run in a synchronised manner as a rotating mass on the grid and
to stabilise it. When starting as a turbine, the
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turbo system accelerates, the clutch engages
and a synchronisation of the electric machine is
not necessary. A self-contained start would also
be possible with the correct equipment.

Possible users of the system module are not only the large
electricity companies but also smaller public utility companies
or the operators of larger wind parks or photovoltaic parks.

The possible field of application
The first development objective is a system
module for the delivery of 2 megawatts of electricity. It is not designed for any particular location but rather for serial production. For example if 6 megawatts are required then 3 modules
are installed in parallel. The controllability of the
individual modules is low and modules are in-
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Fig. 3: On the left the use of a storage system module as an individual system;
on the right the use of several storage modules for greater output.

stead switched on and off. Operation is fully automatic and remote-controlled. The module is
assembled and tested in the factory. The module parts are transportable and the construction
takes into account the permitted dimensions for
road transport so the module can be transported and assembled anywhere where the parts of
a large wind turbine can also be delivered. The
work of the piston machine is distributed across
several medium-sized individual machines that
can be produced at a lower cost. A reserve piston
machine provides redundancy.
One advantage of this module concept is the
lower production price of the same module in
larger quantities. Costs are expected to be € 500
per kilowatt of electrical output from the third
produced system. This estimate is based on the
cost for the very similar air compressors plus a

safety margin. In the long term a substantial reduction in cost would be expected. Another advantage lies in the larger customer base. Investments of € 2 million upward will not only attract
the large electricity companies but also smaller
public utility companies or the operators of larger wind parks or photovoltaic parks as possible
users.

Estimated efficiency
Calculations were made on the income from
this kind of storage system when traded on the
electricity exchange under current conditions.
The conditions on the electricity exchange are
not well suited to a small storage system, e.g. to
delivery in MW and 4-hour blocks. When used
on a power grid with mostly shorter or flexible
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A comparison of storage processes
Compressed air storage
presented here
Efficiency
electricity —> electricity
Costs per kW
output
Costs per kWh
capacity
Possible locations

long-term 70 %
in the medium term
< € 500
< € 15
(underground)
with salt caverns in the
lowlands of North Germany

Conventional
pumped storage
in Germany
80 %

Storage using
hydrogen

approx. € 350

> € 1.000

depending on the
location, approx. € 100
in the mountains

< € 0,1

40 %

with salt caverns in the
lowlands of North Germany

Start time (0–100 %)

< 1 minute

new systems 1–2 mins.

Possible capacity in Germany

15 TWh
(Projected from [14])

approx. 0,1 TWh
> 500 TWh
(much more with opencast
mining or ringwall)

use the yield should be higher. The result of the
simulation calculation is as follows: yield within
8 years (as an amortisation period this corresponds to a lifespan of 15 years at 9 percent imputed rate of interest) is approximately € 1000
per kW electrical output of the storage system
(with 4 hours full output power as reach of the
storage). This yield is mainly from the provision
of reserve power. Taking only the conversion of
excess electricity into peak load electricity into
account the yield would only be approximately
one third as high. Correspondingly the system in
figure 3 is primarily designed for the delivery of
control power.
Insecurity caused by political decisions and the
influence of the macroeconomic developments
on the price of electricity are factors that cannot
be neglected and they do mean that this kind of

giusto.pdf

3-01-2013

15 mins. (gas and steam)

estimate cannot deliver completely reliable
values.

Characteristics of the planned storage process

•
•
•

•
•

Size of output and storage can be chosen
independently of one another
Output from approximately 2 MW, possible
up to several 100 MW
Output as short time control power (even
primary control power) through to longterm storage over weeks (given a large
storage capacity) is possible in the same
system.
Storage efficiency for first systems over 60
percent, long-term further development to
70 percent.
Rotating mass on the grid for grid stabilisation and self-contained start possible
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Possible further developments and variations
After successful use of a smaller compressed air
storage system without firing a possible longer
term development would be an enlargement to
systems in the two- to three-digit megawatt
range, which would be adapted to the relevant
location in piece production and would not be
transportable. Storage in the North Sea, connected to offshore wind parks, could also be developed. Suitable salt domes under the North
Sea are known. Subsurfaces that are well suited
for storage also exist in many other wind-rich
countries such as Denmark and the USA.
Variations or the use of partial components of
the system would also be possible through connection to a gas turbine power station that
would thus gain more load hours per annum.
Besides the storage activity this kind of storage/
gas turbine system can thus work as a normal
gas power station when the compressed air
storage is empty and this would then deliver a
contribution to the bridging of longer gaps in
the supply of renewable energy.
Industrial property rights for important parts of
the process described here have been registered.
No licence allocation is planned but this is also
not ruled out as a possibility.
Author:
Dr.-Ing. Ulrich Dämgen
Boge Development Centre
BOGE KOMPRESSOREN Otto Boge
GmbH & Co. KG, Bielefeld
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Compressed air meeting the most stringent quality requirements can be used for packaging and production machine control.

Dry-running compressors becoming ever more efficient
Dipl.-Ing. Erwin Ruppelt and Dipl.-Betriebsw. Daniela Koehler
Compressed air production using ‘dry-running’ compressors is the perfect
solution for specialised applications. While still requiring more energy than
oil-injection compressors, recent developments show that these compressors
are becoming ever more efficient and economical.
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5

4

2

air produced. Even if compressors referred to as
“oil-free” are used, it will likely still be necessary
to treat the compressed air in a subsequent
downstream stage.

3

1

1 LP (Low pressure)
2 HP (High pressure)
3 Oil pump
4 Main gear
5 Gear
Fig. 1: Dry-running compressors require two compression stages to produce higher
pressures of 8 to 10 bar.

Compressed air production using dry-running
compressors has nothing to do with ‘drier’ compressed air or higher, or even “oil-freer”, compressed air quality. The term “dry-running” relates only to the compression process occurring
inside the compressor airend. In contrast to oilor water-injection rotary screw compressors,
dry-running compressors do not contain coolant
in their compression chamber, meaning the air
is compressed without significant cooling. This
has advantages and disadvantages, but has no
real influence on the quality of the compressed

The basic principle is that whatever enters the
compressor, eventually comes out. This means
that the quality of the compressed air discharged from a dry-running compressor can
only be as good as that of the intake air, unless it
is treated subsequently to production. If the intake air has a relatively high amount of oil, water or solid particles, or is otherwise contaminated, the compressed air will also have the same
composition (but in a more concentrated form),
since there are no treatment processes inside
the compression chamber. For instance, the
food production and processing industry requires a subsequent drying process and filtration with an activated charcoal filter to comply
with Quality Classes 1;4;1 as per ISO 8573.
Once treated accordingly, the air can then be
used in packaging and production machine control, as well for conveyance of raw materials and
finished goods.
If a specific quality class of compressed air as per
ISO 8573 is desired, compression must always
be followed by air treatment. For instance, if
compressed air with a pressure dew point of
3 °C is needed (equivalent to Class 4), a refrigeration dryer will be required. For higher quality

Fig. 2: IE refers to the efficiency class of electrical motors.
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compressed air (Classes 1 to 3), however, a
refrigeration dryer is no longer sufficient and
adsorption technology will be needed to achieve
the desired results.
The same is true of the compressed air’s particulate and oil carry-over content. Compressed air
compliant with ISO quality class 1 for particulate and oil can only be reliably produced using
downstream particulate filtration or by using
activated charcoal adsorption systems.

Mind the heat
Since dry-running compressors use virtually no
cooling in the compression process, very high
temperatures can result in the airend or compression block. At an air compression ratio of
1:4, the temperature can easily increase up to
240°C during each compression stage. The air
can only be compressed to a maximum of 3.5
bar overpressure in each stage, so one compression stage alone is insufficient. The use of a second stage is therefore necessary to generate
pressures from 8 to 10 bar. (Fig. 1)
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also increases efficiency. In contrast to Teflon,
the previous type of coating used, the latest
coatings last much longer and do not deteriorate. After around 6,000 hours of operation, virtually all of the Teflon has worn off from Teflon-coated systems and specific power is degraded by six percent compared to performance
when new. The new, long-lasting, anti-abrasion
coatings exhibit no measurable wear, even after
years of service. They are also extremely durable
at high temperatures (up to 300°C) and resist
scratches (Fig. 3).
Their compression and protective performance
remains constant for many years, which also directly influences the compressor’s free air delivery. This means that even after many years the
compressors will not require any more energy to
produce their nominal free air delivery than at
the start of their service life. Operators benefit
accordingly from low lifecycle costs.

In dry-running compressors, this initially results
in higher energy consumption than for oil-injection rotary screw compressors; on average,
equivalent to approximately five to ten percent.
Nevertheless, in recent years, constant improvement of some machine components and technical innovation has helped to increase the energy
yield of dry-running compressors.

Advanced motors
Some modern compressors, for example, are
equipped with the new IE3 motors, which offer
significantly better energy balance than older
models. IE3 is currently the highest efficiency
class of electrical motors established in the international standard IEC 60034-30. From 2015,
this efficiency class will become mandatory for
motors with outputs from 7.5 to 375 kW. (Fig. 2)

Long service life due to new rotor coating
A recently developed special coating for the rotor stages contained in the compressor airend
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fer depending on whether a compressor is used
to cover base or peak loads. These control modes
are already integrated into the industrial-PC
based controllers and be individually selected
according to operator requirements. For example, Quadro Mode monitors running/idling
states and minimises idling time.

Fig. 3: A new wear-resistant coating now makes rotors more durable.

Controllers optimise compressed air flow
Often compressed air stations produce more air
than is actually used, largely because usage varies in the user’s production processes: some processes are faster, while others are slower. Requirements often fluctuate when changing over
from one product to another. When it comes to
energy efficiency, advanced controllers are excellent at optimising compressed air production.
Compressors these days feature integrated control and monitoring systems that offer up to
four different control modes. These modes work
to minimise idling and switching losses and dif-

On the other hand, Dynamic Mode monitors
motor temperature and allows for frequent
compressor switching, regardless of whether
the compressors are being used to meet base or
peak loads. It allows them to run at duty cycles
of over 90 percent, virtually eliminating the
idling time usually required to protect motors
from excessive switching. (Fig. 4)
Dry-running rotary screw compressors with variable speed control (implemented using a frequency converter) are now available for applications with varying compressed air requirements.
Energy savings exceeding 25 percent can be
achieved when these systems are operated in
conjunction with compressors using conventional controllers. However, all systems must be
as closely coordinated as possible in order to
avoid unnecessary idling periods among fixedspeed units, as well as “control gaps”.
Finally, in large compressed air stations, master
multi-machine controllers run management
functions to ensure that the entire dry-running
compressor station is optimally adapted to com-

Fig. 4: “Dynamic” mode
controls compressors by
monitoring motor temperature.
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Fig. 5: System splitting without control gap
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Fig. 6: System splitting using frequency converter, without control gap

pressed air consumption, thereby minimising
losses. The figures 5 and 6 illustrate two examples. A compressed air audit forms the basis for
determining whether the best solution, for example, is provided by one variable-speed peak
load unit or two smaller peak load compressors.

energy wastage, because the compressed air is
channelled through a narrow point in the nozzles in order to minimise pulsation. This pressure reduction generally had a negative impact
on the dry-running compressor’s specific power.
Pulsation damping is carried out using Helmholz resonators in some of today’s systems.
(Fig. 9)

Advanced bearing technology
Recent years have also seen significant advances in the area of bearing technology. Advanced
bearing technology and new inlet valve designs
have also helped enhance the operational reliability of dry-running compressors. For instance,
using hydraulics to control the inlet valve improves switching frequency and replaces a
high-maintenance membrane technology.
Moreover, advanced separable bearings provide
permanent axial thrust compensation to the rotors (Figures 7 and 8).

This reduces vibration by using a resonance cavity that only redirects the airflow and does not
reduce the flow cross-section. This method produces virtually no pressure loss, which results in
a significantly improved overall energy yield.

The use of separable bearings rather than a
pneumatic membrane system for axial thrust
compensation increases compressors safety and
efficiency as the new technology makes it impossible for the rotor to make contact with the
airend casing. This allows more energy-efficient
control and compressor co-ordination.

New pulse dampers reduce pressure loss
Pulse dampers have also benefited from recent
innovations and improvements. Previously
“Venturi” nozzles or other pulse dampers (including some with mineral fibres) were installed
in the compressors to reduce vibration. This was
always associated with pressure reduction and

Fig. 7 and 8: Rotors of a
dry-running compressor
and inlet valve
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New cooling materials
Innovative cooler materials developed only in
the last few years are also playing a key role in
improving the energy efficiency and specific
power of modern machines. The cooling systems in new dry-running compressors employ a
combination of aluminium and stainless steel.
First, heated to over 240 °C, the compressed air
is directed into the stainless steel cooler, which
reduces the temperature to around 120 °C; it
then enters the aluminium cooler, which discharges the compressed air at approximately 5
to 10 °C above the ambient temperature. This
special combination of materials produces minimal pressure loss and excellent return cooling
rates in the intercooler and aftercooler. (Fig. 10)

the walls, where it is removed by specialised
separators. This also ensures minimal pressure
loss.

Fig. 10: New material combinations in coolers allow
significantly enhanced energy-efficiency

Heat recovery provides added value

Dry-running rotary screw compressors with variable
speed control are now available for applications with
varying compressed air requirements.

In both cooling processes, the condensate must
still be removed from the compressed air. In the
past this was generally achieved using deflection. But now, special newly developed centrifugal separators with dramatically increased efficiency are increasingly being used in compressor technology. Instead of using diversion to
remove the separated condensate, they employ
a special method that relies on a cycloid effect
(see Fig. 11). Similar to a centrifuge, the centrifugal forces drive the condensate outwards to

Optimisations and improvements to the compressor alone are only half the story when it
comes to increasing the energy efficiency of
compressed air stations. Related factors and opportunities for reuse such as heat recovery also
play an important role (see Fig. 12).
Large quantities of excess heat are produced as
part of the air compression process. Although it
is possible to simply vent this heat, there are additional ways to exploit this existing energy
source. Modern technology makes it easy to recover most of the heat, which can then be used
for other purposes – reducing energy requirements and helping to keep compressed air costs
as low as possible.
The heat can be used for other, secondary purposes such as in the company’s heating or process cycles. Warm water is often required in
metal processing to rinse degreasing baths and
electroplating plants. Using the excess compressor heat to heat this water is an ideal secondary
use as it saves companies the energy costs they
would have otherwise incurred, helping to improve their overall energy balance.

Fig. 9: Pulsation damping with
a Helmholz resonator minimises
pressure loss

Thanks to recent innovations and options for
secondary use of excess heat, the energy efficiency of dry-running compressors has improved
considerably. The high initial energy requirements of this type of compressor are more than
compensated though effective use of recovered
heat. Depending on the compressors’ annual
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running time and the type of heating energy
used, between 60 and 90 percent of lifecycle
costs can be reliably recovered through reuse
strategies (compressors convert 100 percent of
input energy into heat).

Selecting the appropriate cooling
The above discussion illustrates how important
it is to consider other possible ways to exploit
the overall system before purchasing a compressor – and not to focus exclusively on primary
compressed air production. Depending on the
applications identified and how the secondary
energy usage is to be performed, there are two
cooling options for dry-running compressors: air
or water cooling. Each method has advantages
for certain applications.
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heated water over long distances, which means
the downstream process application does not
have to be located directly nearby.
Compressors intended for heat recovery are
equipped with a complete internal water-cooling circuit (separate from the heating circuit),
which ensures a reliable supply of compressed
air even when the excess heat is not being used.
Another advantage is that water-cooled plants
allow for year-round heat recovery, whilst aircooled ones do not.

Water-cooling: the tried and trusted method
The vast majority of dry-running compressors
used to be water-cooled because this was the
technologically easier way to manage the high
temperatures produced during the compression
process. Technological advances in recent years
now allow for energy-efficient air-cooling,
which has allowed increasing numbers of operators to convert from water- to air-cooling.
Water-cooled compressors require a secondary
cooling system using pumps, cooling towers,
water treatment systems, etc. This increases the
compressor’s failure risk because many more
components must be taken into account with
regards to dependability and costs.
On the other hand, water cooling allows for
more efficient use of recyclable heat than air
cooling. Large amounts heat of can be transferred to the water, which can be heated to
higher temperatures. In water-cooled compressors, the water temperature can range from
+70 °C to +90 °C and can be used anywhere hot
water is required, such as in the heating or process cycles mentioned above. The higher temperatures are most beneficial when used in processes such as electroplating plants and degreasing baths. It is also easy to transport the

Fig. 11: Centrifugal separators
function like centrifuges

Air-cooling: a new option
enabled by modern materials
Air-cooling of dry-running rotary screw compressors is possible only thanks to the development and combination of modern materials and
systems. The high temperatures make it impossible to directly cool the compressed air in an
aluminium cooler, as is usually the case in oiland water-injected units. The described combination of separate stainless steel and aluminium cooler units has made today’s selection of
air-cooled compressors possible. Their major
advantage is that operating costs for cooling are
around 60 percent lower than for water-cooled
compressed air systems, which is another reason they have been gaining in popularity since
around 2007.
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Of course, using air-cooled compressors does
not exclude heat recovery. The heated air in the
cooling circuit can be used directly as a heating
medium or for process heat. Since heated air
cannot be transported as far as hot water, this
option only makes sense when compressors are
located close to where the heat will actually be
used.

There is considerably more potential for increasing
the efficiency of dry-running compressors.

Special dryers
Even if heat recovery is not required, there is another option that can help optimise the energy
efficiency of dry-running compressors, and that
is to use the heat in a treatment stage downstream from the compressor in which the compressed air is dried to defined levels using “heat

of compression” (HOC) dryers. The drying agent
(desiccant) in these special dryers (Fig. 13) must
be regenerated, which is accomplished by using
the heat resulting from the second stage in the
compressed air production process. This makes
it unnecessary to supply the dryer with additional energy to regenerate the drying agent
and ultimately improves the system’s overall energy balance.
Using HOC dryers with dry-running compressors usually makes most sense when dewpoints
around minus 20 °C are required, as is often the
case in the pharmaceuticals and food industry.
As this sector works with products that are highly water-retentive, dry-running compressors are
often employed to convey materials such as
flour and basic constituents required to manufacture medication.
Dry-running compressors are now often used in
painting processes for the automotive sector
which require silicon-free air (oil-free air is not
the primary concern here). It is hoped that the
problem of silicon contamination in compressed
air, which is a major problem encountered in
paint processes, can be avoided by using
dry-running compressors. It should be noted,
however, that now most oil-injected compressors already use silicon-free oil, which lessens
this risk at least from the compressor perspective.

Further potential for improvement
There is also considerably more potential for increasing the efficiency of dry-running compressors than is represented by the recent developments described above. In the future, innovations and improvements will make dry-running
compressors even more economical, by further
reducing existing pressure losses, for example.
Integrated and multi-machine controllers also
offer significant optimisation potential and the
chance to better exploit synergies between the
individual control systems. In the past, compressor controllers featured only the choice between

Fig. 12: Heat recovery reduces costs and optimises the energy balance
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Fig. 13: HOC dryers are beneficial when low dew points of
minus 20 °C are required, for example.

full-load operation and idling, while today the
spectrum of options has grown considerably. In
addition to full-load/idling modes, there are
now variable-speed and intermittent modes
which ensure that the compressors operate at
optimum efficiency at all times.
Increased use of heat recovery with dry-running
compressors will also make companies’ overall
compressed air usage more effective and efficient. There are still significant optimisation opportunities, especially for large systems in the
process industry and in the pharmaceuticals
and food sector. These industries also often require large amounts of heat, which is currently
produced separately and not yet delivered by
heat recovery systems – so there really is significant room for improvement.

the full potential of modern technology must be
exploited to ensure these units are used as efficiently as possible within the system as a whole.
Authors:
Dipl.-Ing. (FH) Erwin Ruppelt
Executive Project Engineer
Dipl.-Betriebsw. Daniela Koehler
Press Officer
KAESER KOMPRESSOREN AG, Coburg

Dry-running compressors are ideal for certain
applications, such as process engineering and
the pharmaceuticals and food industries. To
achieve maximum energy efficiency, however,
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Dry compressing, variable speed, screw spindle vacuum pumps are used
for example for packaging medication and germ-free medical products.

Photo: ClipDealer

Direct drive, dry compressing, variable speed, screw
spindle vacuum pumps offer improved energy efficiency
Dr.-Ing. Klaus Rofall and Dipl.-Ing. Stefan Beierlein
Dry compressing, screw spindle vacuum pumps have been employed for
over 20 years in chemical and pharmaceutical process engineering, in
semiconductor production as well as in other industrial processes. The
reasons for this are lower operating costs and shorter production downtimes in comparison to other pump solutions. If dry-running spindle
screw vacuum pumps are also equipped with direct drives and integrated
frequency converters for speed control, there is an additional increase in
total efficiency when creating rough and fine vacuum, thus meeting the
demand for energy efficient vacuum solutions. In combination with a high
operational reliability, these pumps also ensure minimum down time.
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Design and function of
screw spindle vacuum pumps
In a spindle screw vacuum pump, a type of twinscrew, rotary positive displacement machine,
the intermeshing screw-shaped rotors turn parallel to each other within a close-fitting housing. The screw clearances of the screw rotors
together with the surrounding housing walls
create the individual compression chamber volumes. When the rotors turn, there are cyclic
changes of the compression chamber volumes.
The gas is transported from the inlet side axially
to the pressure side, compressed, and finally
forced out the outlet side.
If screw pumps are operated as vacuum pumps
with a rotor profile constructed for use as a compressor, then only an end pressure of 100200 mbar ABS can be normally achieved for
thermal reasons. Due to the numerous thread
pitches of the screw rotors of a screw spindle
vacuum pump, multi-stage compression is created so that higher vacuums (< 0.1 mbar ABS)
are achieved, depending on the design of the
rotor geometries. These are normally greater
than for other (single-stage) displacement vacuum pumps, such as oil-lubricated rotary vane or
rotary piston vacuum pumps.
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contact-free operating seals minimise the wear
of all components. Long service intervals lead to
a minimum down time and thus reduce the
maintenance costs for the operator.
The equipping of an air-cooled screw spindle
vacuum pump with rotors that are internally
cooled by a coolant causes predominantly constant clearances in the compression chamber
across the entire available operation range of
the pump. The end pressure is reached quickly
(i.e. without warm-up phase) even with frequent load changes. This makes stable intake
pressures possible, which are not delayed until
thermal equilibrium is achieved. This delay is
due to the significantly different temperatures
of the housing and the rotor when the pump is
started or after operating point changes.
The operation at ultimate pressure or with
closed intake connection creates a high thermal
load for vacuum pumps because of the absence
of cooling by the pumped gas flow. Nevertheless, spindle screw vacuum pumps can be operated continuously at ultimate pressure. When
the gap heights in the pump’s compression
chamber are adjusted to the component’s

At the same time, rotors with adjustable pitch,
which now are the state of the art, cause internal compression. This lowers the necessary compression work and thus the power required. The
internal compression can be designed so that
the power consumption is relatively uniform
across the entire vacuum pressure range that
the pump provides. This ensures that the installed motor power is exploited effectively.
Since it is dry-running, there is no need for the
sealing function of oil and therefore the compression chamber remains free of oil. Comparably tight component tolerances (i.e. small clearances), ensure high suction capacities even at
minor intake pressures and low end pressures.
In addition, they ensure high efficiency during
compression.
Oil-lubricated bearings of a screw spindle vacuum pump permit long maintenance intervals
(20,000 operating hours until the recommended
bearing replacement) and thus minimum down
time. Along with contact-free turning rotors, the

Fig. 1: Dry compressing, screw spindle vacuum
pump with direct drive and integrated frequency
converter
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Fig. 2: Characteristic map range of a dry compressing,
screw spindle vacuum pump

expansion, a cold pump can be started even
with a connected intake connection and brought
to maximum speed.
Even at higher speeds, the noise emission of a
screw spindle vacuum pump is no higher than
that of pump types that are run at lower speed
ranges. With appropriate pump design, the use
of a sound enclosure can lower the noise level to
less than 70 dB(A) with connected intake and
exhaust lines.

Integrated frequency converter and interfaces
The frequency converter uses speed control to
adjust the suction capacity of a screw spindle
vacuum pump, as needed by the consumer. This
eliminates the energy inefficient use of throttle
and bypass devices. The operating point required by the application can be reached by the
speed control with higher efficiency. This reduces the energy costs for the operator.
A frequency converter integrated on the sound
enclosure of the vacuum pump is accessible to
the operating personnel directly at the pump.
All electrical connections to be made by the customer can be housed in a control cabinet installed next to the frequency converter. Beyond
the vacuum connection and possibly the exhaust connection, no further installation work is
necessary. Installation and start-up require

therefore only minimal work and time effort.
Due to the frequency converter, the pump can
be utilised for the voltage range 400/480 V,
50/60 Hz in one hardware version.
A wide speed regulation range allows for a wide
characteristic operating range. This is shown as
an example for a screw spindle vacuum pump in
Fig. 2. The pump reaches the ultimate pressure
≤ 0.1 mbar ABS quickly, both after starting, as
well as after a change of the operating point,
(i.e. without a long warm-up phase).
Screw spindle vacuum pumps with tight operating clearances in the compression chamber feature high suction capacity at low intake pressures even at reduced speeds, see Fig. 3.
Compared to an oil-lubricated single-stage rotary vane pump, for example, the screw spindle
vacuum pump achieves a significantly greater
suction capacity in the range of low intake pressures. Figure 4 compares the volumetric flows
for example by the intake pressure for two
pumps with the same nominal suction capacity.
By means of an electronic speed control, various
operation modes are possible:
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Speed-controlled mode with setpoint specification by
a) potentiometer of the frequency converter or
b) analog input (0-10 V or 4-20 mA)
Vacuum controlled operation with a vacuum sensor using
a) the actual value via analog input (0-10 V or 4-20 mA) and
b) setpoint specification via potentiometer at the FC or analog input
(0-10 V or 4-20 mA)

In addition to providing control of the speed and vacuum, an integrated
frequency converter allows for pump monitoring and fault analysis. It can
for example evaluate a temperature sensor and switch off the pump in
case a permissible maximum value is exceeded to prevent potential device damages. This makes it possible to check indirectly whether there is
sufficient lubrication or cooling. An insufficient oil level or excessive soiling of the pump is recognised in time by this.
The possibility for simple integration in a single master machine controller (e.g. centralised system) and self-monitoring conform to the concept of
an “automation” of the air supply. This also includes the vacuum controlled operation by connecting a vacuum sensor and the easy
parameterization of the frequency converter.

Becker introduces the new
VADS 250 vacuum pump with
spindle profile.

Practical examples of user applications
In practical application, the vacuum pump can be employed as a single
device to supply one or several consumers. Additionally the pump can be
utilised in combination with typically similar vacuum pumps in the design
of a centralised system with single master control. The following examples show typical applications and operation modes and also demonstrate
important customer benefits.

Cyclical packaging processes,
centralised systems in packaging
The objective of many packaging processes is the exclusion of air to protect the product against spoiling, corrosion, decay or contamination. The
simplest approach for this is the most complete evacuation of the packaging as possible. As an example, many cyclically-employed oil-lubricated
rotary vane vacuum pumps are in use. Based on the described performance characteristics, a screw spindle vacuum pump can evacuate faster
to a deeper vacuum at the same nominal volumetric flow.
Thanks to their dry compression, screw spindle vacuum pumps are the
ideal alternative to oil-lubricated rotary vane vacuum pumps in vacuum
pump arrays (boosters). In combination with an upstream (also dry-compressing) roots blower, the already advantageous suction capacity of the
screw spindle vacuum pump can be improved even more. Oil particles
originally carried by the discharge air no longer exist because of this combination. Numerous practical applications can be found in the packaging
of medications and germ-free medical products or in food packaging in
particular. When employing several screw spindle vacuum pumps in the

Discover another innovative
Becker product, providing
following advantages:
- Operates under rough and fine
vacuum level
- Large suction flow even at high
vacuum level
- Continous operation down to
1x 10-2 mbar
- VARIAIR Technology
- Integrated frequency inverter
- Air cooled
- Quick, simple installation and
commissioning
- High efficiency
- Wear free, dry compression
- Low operating cost

For further details visit
www.becker-international.com
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framework of a centralized vacuum supply, they
can be regulated as well as be switched on and
off by a single master controller as needed by
the process.

overhaul every couple of months. With increasing number of pumps in operation, this means
committing technical personnel, but also the
increased risk of a sudden production outage.
Most users therefore buy several (mobile) spare
pumps that can be substituted if necessary.

Vacuum thermoforming
Thermoforming processes are supported by vacuum in many cases. This ensures fault-free
shaping, surface quality and contour of the plastic during the forming. Usually each vacuum
thermoforming machine is supplied with its

Fig. 3: Suction capacity of a screw spindle vacuum pump
at various speeds

A screw spindle vacuum pump with flow rate
250 m³/h can substitute up to five or six oil-lubricated rotary vane vacuum pumps of the model size 100 m³/h, typical for this application, in
which the individual device centrally supplies
the vacuum thermoforming machines. In the

Fig. 4: Comparison of suction capacity curves of a screw spindle pump
and an oil-lubricated rotary vane pump

own inexpensive vacuum pump that has to generate the needed volumetric flow on the one
hand and the necessary vacuum pressure on the
other. In most cases, these are oil-lubricated rotary vane vacuum pumps, which are a low-cost
investment for an individual application.

vacuum controlled operation mode, the necessary vacuum can be set in the central (ring) supply line so that it does not drop below a value
that is critical for machine operation even when
several forms (consumers) are open at the same
time.

Manufacturers of vacuum thermoforming products usually operate production lines of different types and sizes. The operating conditions
normally encountered when integrating the
vacuum pump into other machinery can be demanding. Heat radiation, cyclical operation,
compressional waves from the vacuum pump,
and, in particular, the forming of vapours caused
by the heating of plastics. These vapors can condense in the oil and/or contaminate the work
chamber of the pump. In many cases, an oil-lubricated rotary vane vacuum pump needs to undergo a time-consuming and expensive general

The integrated speed control keeps the vacuum
in the system constant, on the one hand; optimises power consumption, as low as < 4 kW, on
the other; and also provides noticeably longer
service intervals (up to one year). Heavy-duty
casters allow for a quick installation and startup in addition to the general air cooling of the
screw spindle vacuum pump. The vacuum pump
keeps the central supply system permanently
under vacuum and adjusts itself to the demand
automatically. Dry compression allows for only
minimal vapour condensation, so that the compressor has to be cleaned only very seldom. Service lives of more than two years are the norm.
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Degassing
The special suction capacity curve and the high
water vapour resilience of a screw spindle vacuum pump offer an optimal basis for industrial
degassing processes for foodstuffs (e.g. baked
goods) as well as for technical products (e.g.
plastics). Effective degassing provides homogeneous and therefore high-quality products during and at the end of a mixing process, even beyond the vaporisation stages of the product. If
vaporisation should be avoided for operational
reasons having to do with the process, an operating point can be individually preselected and
the process started above the specific vapour
pressure curve by means of the vacuum controlled operation. Changes in the process pressures to be maintained can be carried out at any
time. If the vacuum pump is not needed, it can
be either regulated down to minimum speed
during the secondary time or switched off by a
remote signal.

The screw spindle vacuum pump pays off
The screw spindle vacuum pump not only replaces individual vacuum pumps in production
facilities where the existing vacuum pump(s) of
the initial supplier have kept the investment
costs low, but can supply several consumers simultaneously in the framework of a central system solution. In view of a total cost of operation

99

(TCO), a directly driven, air-cooled, speed-regulated screw spindle vacuum pump can prove to
be an advantageous solution in comparison to
other vacuum pump types.
The advantage of the dry-compressing screw
spindle vacuum pumps, namely a high suction
capacity at high vacuums compared to other
displacement vacuum pumps, is extended to
operations adjusted to the actual demand, in
combination with an integrated frequency converter with electronic speed control. This significantly reduces the energy costs in comparison
to vacuum pumps that are not speed-regulated.
Long maintenance intervals provide the user
with minimum downtime and lower service
costs. Air-cooled vacuum pumps simplify the
installation and the start-up as compared to
water-cooled types. Reaching low ultimate pressure quickly, in combination with a high operational reliability and the possibility for
integrating the vacuum pump in the machine
controller with comparably little effort, offer additional advantages when compared to conventionally employed screw vacuum pumps.
Authors:
Dr.-Ing. Klaus Rofall
Development / New Technologies
Dipl.-Ing. Stefan Beierlein
International Sales
Gebr. Becker GmbH, Wuppertal
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ALMiG Full-liner in oilfree –
Assured 100% “absolute” oilfree compressed air
according to DIN ISO 8573, class 0
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Oerlikon Leybold Vacuum added the PHOENIX L500i
helium leak detector to the product portfolio
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BORSIG ZM Compression extends its test field capacities
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NEUMAN & ESSER: BLUESTROKE® – variable stroke
controls volume flow effectively

The VDMA E-Market offers customers in the compressor industry
an intelligent platform for cross-vendor product research.

www.vdma-e-market.com
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ComVac – leading trade fair for compressed air and
vacuum technology sets the pace
From 8 to 12 April 2013, industry
professionals from around the globe
will gather in Germany to visit the 11
industrial trade fairs being staged under the umbrella of HANNOVER MESSE.
One of these is ComVac, the world’s
No. 1 showcase for compressed air and
vacuum technology.
ComVac is part of the HANNOVERMESSE lineup in odd-numbered years
and provides a complete overview of
the worldwide state-of-the-art in compressed air and vacuum technology. All
international market leaders – without
exception – have booked exhibition
space at the fair. According to Oliver
Frese, Deutsche Messe’s Senior Vice
President in charge of HANNOVER
MESSE, the strong exhibitor response is
the result of the organiser’s uncompromising commitment to continually
realigning the fair with market developments.
The exhibits at this year’s ComVac show
will center around the energy-efficient
generation, treatment and distribution
of compressed air as well as the latest
applications for compressed air and
vacuum technology in plant and machinery. The fair will also cover topical
themes, such as the simulation of compressed air requirements; leak detection; and compressed air system audits,
assessments and financing options.
The exhibits in Hall 26 will also cover
the latest servicing and maintenance
strategies.
“If you want to get a complete overview
of the world’s most innovative and
efficient compressed air and vacuum
technologies and solutions, you absolutely can’t afford to miss the ComVac
show at HANNOVER MESSE 2013,”
stressed Frese. “ComVac will showcase
products that deliver on everything
users expect of tomorrow’s innovative,
highly efficient compressed air and
vacuum technology.”

Modern compressed air and vacuum
systems are used in almost every area
of industry today. This is reflected in the
enormous synergy potential between
the exhibits at the ComVac show and
the other specialist trade fairs at
HANNOVER MESSE, especially the
SurfaceTechnology, Industrial Automation and Energy fairs. Energy efficiency,
for instance, has been high on the
agenda at all of these shows in recent
years. The exhibitors at ComVac 2013
will present the latest high-efficiency
compressed air generation, treatment
and distribution systems and applications for individual machines and entire
manufacturing plants.
“ComVac’s trade visitors come from just
about every area of manufacturing,”

explained Frese. “We are seeing
particularly strong interest from the
mechanical and plant engineering,
automotive, electrical engineering and
electronics, information technology,
semi-conductor and processing industries. At the last ComVac fair, in 2011,
173 exhibitors brought over 45,000 visitors up to speed on the latest trends
and technologies in this highly innovative industry. And at 97 percent, industry professionals made up the vast
majority of visitors. The positive feedback and the level of exhibitor registrations we have received to date suggest
that this year’s show will outperform
the 2011 event by a significant margin,
both in terms of the number of exhibitors and total leased space.“

Innovative technology since more than 110 years

Piston-type compressors
for air and gas
from 8 – 400 bar
Application:
• Industry
• Biogas-Feeding
• Helium-Recovery
• Breathing Air
• Diesel start
• Natural gas
filling stations
• Pressure tanks up to 360 bar
• Special applications
• Installation and service

J.A. Becker & Söhne GmbH & Co. KG · Machine Factory
P. O. Box 1151 · D-74148 Neckarsulm
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Source: BEKO TECHNOLOGIES

BEKO TECHNOLOGIES: the end of the loss of control

Only what can measure, you can
manage. This relates specifically to oilfree, high quality compressed air, an
energy indispensable for a multitude of
demanding industrial processes.
METPOINT OCV monitors online the residual oil vapour content within the
compressed-air flow online down to a
thousandth milligrams per cubic meter.
Even extreme limit values of 0.001 mg/
m³ residual oil content can be continuously monitored online during running
operation. This system has been certified by TÜV Nord in accordance with
the requirements of ISO 8573-1, classes
1–4, making it the first online system
for the detection of the oil vapour

content in compressed air worldwide
that can boast a certificate from an
independent accredited institution.
As METPOINT OCV is able to continuously monitor the residual oil content
of the compressed air, complicated
samplings and time-consuming laboratory evaluations are no longer required.
METPOINT OCV is far more efficient.
A partial volume flow taken from the
flowing compressed air is supplied to a
separate sensor unit, in which the
hydrocarbon vapour content is measured by means of a PID (photoionisation detector). Dimensioning of this
sampling and the measuring section
correspond – as mentioned above – to
the stipulations of ISO 8573.
The PID measurement is evaluated, the
results are indicated on a touch-screen
display and simultaneously stored in
the internal memory. With a capacity of

two gigabytes, the memory is able to
record the detected values up to ten
years. The acquired data can be used for
both the documentation of the compressed-air quality and the identification of contamination sources. In the
event that the recorded oil-vapour values in the monitored compressed air
exceed the tolerance limits, the system
will automatically trigger an alarm in
time to prevent problems, such as the
contamination of products or damage
to production machines. Future-proof is
its network-ability for effective integration into an existing IT infrastructure.
BEKO TECHNOLOGIES GmbH
Im Taubental 7
41468 Neuss
Germany
Phone +49 2131 988-0
Fax
+49 2131 988-900
E-Mail beko@beko.de
Internet www.beko.de

The Cozzani system for energy saving
FluxtoFlowTM, an electromechanical actuator system for the stepless
capacity control in reciprocating compressors has been completely developed by Dott. Ing. Mario Cozzani s.r.l. in
order to meet growing need of energy
saving, stability of the process and reduction of emissions.
Industrial applications such as refineries, chemical plants, gas transport and
storage require a reliable, quick, precise
and, above all, flexible stepless capacity
control system so as to suit all end-user
needs. The FluxtoFlowTM system is
based on the reverse flow principle that
consists in making a given quantity of

gas flow back into the suction plenum
by keeping the suction valve open
beyond the bottom dead centre, compressing only the required gas quantity
in order to obtain energy saving.
The system uses an innovative control
system able to control the suction
valves for each compression cycle,
whose force is obtained by means of
the creation of a magnetic field. The
main feature of the actuator provides
the name “Flux to Flow” to the system:
the magnetic Flux controls the compressor Flow. Therefore, thanks to electrical power only, the system generates,
for each of the windings inside the

Source: Dott. Ing. Mario Cozzani

FluxtoFlow™: electromechanical actuator system for stepless capacity control

actuator, a magnetic field which is adequately intense to attract the movable
metallic components and to operate
the necessary force to keep the valve
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shutter open during the compression
cycle for the amount of time defined by
the electronics.
The main components of the system
are the Electromechanical actuators
installed on the suction valve covers,
the electric control panel provided with
the electric actuator control boards and
the sensors for the measurements
required by the system.
The control signal for the capacity control can be directly adjusted from the
Control Room or by a closed-loop con-

troller that analysing the pressures of
the compressor is able to maintain the
operating parameters required by the
plant. The FluxtoFlowTM is able to independently control each compression
stage, it can be used up to the maximum compressor speed of 1,200 rpm
and the maximum force applied by the
actuator is 6,000 N. The system can be
installed in a simple way on both new
and existing machines, it has the feature to control the compressor flow
rate, depending on the case, from 100
to 10% of the nominal capacity of the
compressor and it is suitable for instal-
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lation in potentially explosive atmosphere in accordance with the directive
ATEX 94/9/EC: II 2G EEx c IIB T4.
Dott. Ing. Mario Cozzani Srl
Viale XXV Aprile,7
19021 Arcola
Italy
Phone +39 0187 95581
Fax
+39 0187 955853
E-Mail info@cozzani.com
Internet www.cozzani.com

Source : ALMiG Kompressoren

ALMiG Full-liner in oilfree
Assured 100% “absolute” oilfree compressed air according to DIN ISO 8573, class 0
ALMiG Kompressoren in Köngen
(Germany) supplies for the production
of absolute 100 % oilfree compressed
air, oilfree compressing piston, screw
and turbo compressors with a volume
flow from 0.15 up to 350 m³/min.
The piston compressors of the A-O
series produce absolute oilfree compressed air according to DIN ISO 8573,
classification 0, from 0.15 up to 1.76
m³/min (operating pressure 10 bar).
This model range is available in several
variations, such as compressor unit on
main frame, as a single or double
machine etc.
For producing absolute oilfree compressed air according to DIN ISO 8573,
class 0, ALMiG offers the water injected
LENTO-screw compressor with 15 speed
controlled and 7 machines with
constant speed (volumetric flow 0.86
up to 19.5 respectively 2.86 up to
5.59 m³/min, operating pressures from
5 up to 13 bar). The speed controlled
LENTO-machines minimise the idling
time, reduce the energy costs radically
and run with a soft start what eliminates expensive peaks of demand.

The dry running, speed controlled screw
compressors of the DUPLEXX-series
supply absolute oilfree compressed air
according to DIN ISO 8573, classification 0, with a power range from 7.0 up
to 35.0 m³/min (rated motor output 75
up to 250 kW, operating pressure 4.5 up
to 10.5 bar).
For the first time the two dry running
air ends are not activated by a large
driving motor and an extensive main
gear and two output gearboxes system
anymore, but direct driven with two
speed controlled motors. This new
ALMiG-technology approves the highest possible efficiency of ~99.9 %.
The three stage, water cooled DYNAMIC
turbo compressors produce absolute
oilfree compressed air (Class 0 according to DIN ISO 8573) within a power
range of 20 up to 350 m³/min (driving
power 200 up to 2.000 kW, operating
pressure up to 10 bar). These compactly
designed machines assure by very low
energy, maintenance and service costs,
installation without foundation and
very low place requirements. The
DYNAMIC-facilities adapt to load varia-

bilities and allow a constant operating
pressure even in case of alternating air
consumption.
100 % oilfree compressed air, produced
with oilfree compressors of ALMiG,
afford compressed air in the highest
quality and realise the assumption of
continuity and quality of your production processes.
ALMiG Kompressoren GmbH
Adolf-Ehmann-Str. 2
73257 Köngen
Germany
Phone +49 7024 9614-240
Fax
+49 7024 9614-209
E-Mail sales@almig.de
Internet www.almig.de
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PRODUCTS & APPLICATIONS

The new PHOENIX L500i helium
leak detector opens up new dimensions of productivity and reliability in
testing all kinds of components and
represents an innovative and up-todate solution for leak detection.

Source : Oerlikon Leybold Vacuum

Oerlikon Leybold Vacuum added the PHOENIX L500i helium
leak detector to the product portfolio

Apart from an attractive visual appearance, it excels through numerous “inner values”. High-speed leak detection,
reproducibility, reliable operation and
an absolutely new experience using
iPad controls are only a few of the special advantages of the PHOENIX L500i.
The PHOENIX L500i is a mobile unit on
lockable castors, allowing movements
to different locations at any time. It improves the accuracy and reliability of
your testing operations – during series
testing of a large number of products
as well as for single tests – thereby
ensuring immediate cost savings.
Fast run-up time and adjustable sleep
and wake-up times facilitate the readiness for measurements adapted to
your specific requirements/working
times. The speed of the system is without precedence for a mobile leak detector. For example, the system is capable
of attaining a leak rate sensitivity of
< 3 x 10-9 mbar l/s in less than 10 seconds for a 15 l unit under test, and after
20 seconds sensitivity will be 5 x
10-10 mbar l/s with a response time of
less than one second.
A helium pumping speed of up to 50 l/s
is attained at the inlet. The lowest detectable leak rate is below 5 x
10-12 mbar l/s. The exclusive industrial
design of the PHOENIX L500i and numerous special features allow simple,
trouble-free operation with a long uptime at a low cost of ownership. The
unit is monitored and controlled via WiFi and an iPad (included in the delivery).
After having completed a simple system set-up, the desired operating mode

operation is possible within a range of
up to 50 meters for maximum flexibility. The economic start/stop buttons in
combination with the red and green
LED strips allow for very simple operation with a visual passed/failed evaluation.
Typical fields of application can be
found in the area of components quality assurance in many industrial areas
but also in research and development.

can be selected. Measurement data acquisition and transfer of the data are
effected via USB interface or the data
may be sent directly to your printer by
way of a test log. An optional barcode
scanner perfects the test documentation.

Oerlikon Leybold Vacuum GmbH
Bonner Str. 498
50968 Köln
Germany
Phone +49 221 347-0
Fax
+49 221 347-1250
E-Mail info.vacuum@oerlikon.com
Internet www.oerlikon.com/
leyboldvacuum

Operation is highly intuitive through
the TFT touch panel of the iPad. It is
either installed directly at the leak detector or dropped into the economically
designed L 500i iPad retainer. Wireless

BORSIG ZM Compression
extends its test field capacities
BORSIG ZM Compression GmbH
has expanded its test field capacities
comprehensively and now has 8 test
stands for reciprocating and centrifugal
compressors for process gases.
Two transformer stations with 1 and
5 MW are available to operate the compressors during the test runs either
with clients’ or test field motors. Both
stations have a frequency converter.
There can be operated electric motors
with operating voltages between 400 V
and 11 kV.

At BORSIG ZM test field electric motors
up to 4 MW input power are available.
Two supply/ exhaust air systems with
an airflow rate up to 90,000 or
40,000 m³/h respectively exist for the
test of centrifugal compressors with
ambient air as test gas. Two cooling systems with 200 kW and 5 MW cooling
capacity coupled with several heat exchanger blocks are available for the
cooling of the equipment during the
test runs. Furthermore, the extended
test field now also has a nitrogen unit
for supplying the centrifugal compres-
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Source : BORSIG ZM Compression

At the beginning of February 2013 the
mechanical test run of a 6-crank,
3-stage reciprocating compressor with
4.3 MW drive power took place at
BORSIG ZM, which is intended for the
use in a refinery in the GCC region. In
addition, the test run of a 4-stage centrifugal compressor with 4.7 MW motor
output for a power plant in Russia was
carried out successfully.

6-crank reciprocating compressor on test stand (43,000 Nm³/h, 4.3 MW))

sors with clean gas and the supply of
nitrogen as test gas.
The test field equipment is completed
by a gas analysis unit to determine the
exact test gas composition during the

105

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

thermodynamic tests (according to
ASME PTC 10), a monitoring system
each for reciprocating and centrifugal
compressors and various measurement
devices both for stationary and mobile
use.

BLUESTROKE® from NEUMAN &
ESSER controls the compressors’ volume flow continuously with an excellent energetic efficiency and that both
for full load and part load operation.
As opposed to screw compressors or
turbo compressors which are designed
for a specific operating point, a reciprocating compressor can provide different
volume flows, depending on the requirements. That makes it invaluable,
in particular for applications for which
the transport volume must be more
closely controlled. However, for controlling the volume flow still the simplest solution, a bypass, is common.
Here, the compressor runs at full load
and the excess gas which is not required
is recycled.
But it is more efficient to change the
energy supply in accordance with the
transport volume needed: Low energy
consumption where volume flow is low,
higher energy needs where the transport volume increases. In order to meet

this demand, compressor and valve
manufacturers have been looking for
appropriate solutions for quite a while.
Now, NEUMAN & ESSER (NEA) has developed an efficient innovation which
enables output-adapted and virtually
loss-free control of the volume flow.
The new technically demanding
BLUESTROKE® solution controls the
NEA compressors’ volume flow via variable stroke setting. With it, the compressor’s electrical power also decreases by around half at 50 % of the volume
flow. A six-bar linkage of the crank drive
replaces the common slider crank here.
The connecting rod of this solution consists of two parts, connected via a joint.
An additionally attached rocker corrects
the crosshead’s automatic run. The
rocker is connected to the connecting
rod halves and a guide assembled in the
crankcase. The stroke is influenced by
the position of the rocker during its displacement and therefore the volume
flow is controlled continuously and
steplessly. A reciprocating compressor

Source : NEUMAN & ESSER

NEUMAN & ESSER: BLUESTROKE® – variable stroke
controls volume flow effectively

with variable stroke setting always only
draws in as much gas as is needed for
each cycle. Disadvantages such as additional pressure loss at the valve, stronger mechanical vibrational excitation or
unnecessary energy loss do not arise
when using BLUESTROKE®.
NEUMAN & ESSER GmbH & Co. KG
Werkstr.
52531 Übach-Palenberg
Germany
Phone +49 2451 481-0
Fax
+49 2451 481-100
E-Mail info@neuman-esser.de
Internet www.neuman-esser.de
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Aerzener Maschinenfabrik GmbH
www.aerzener.de

l

AGRE Kompressoren
www.agre.de

l l l l l l

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

l l

l

l

l

l

l l l l l l

l

Gebr. Becker GmbH
www.becker-international.com

l l l l l l

J. A. Becker & Söhne Maschinenfabrik GmbH & Co. KG
www.jab-becker.de
BEKO TECHNOLOGIES GmbH
www.beko-technologies.de

l

Mechanical engineering

l

l l l l

l l l

l

l

l l l

l

l l

l

l l l

l

l
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Pneumatic

l l

Garages

l

Workshops

l l l
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l

l l l l l

l l l l

l l l

l

l

l

l l

l

l l l

l
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l

l

l

l

l

l

l l

l

l

l

l l l l l l

l l l l l l

l

l l l l

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

Handicrafts

Gas stations (natural gas, LPG)

l

Biogas

l

Refineries

l

Oil fields

l

l

Apex Tool Group GmbH & Co. OHG
www.apexpowertools.eu
Atlas Copco Energas GmbH, Gas and Process Division
www.atlascopco-gap.com

Handicrafts/Workshops

Petrochemical industry

Natural gas industry

Control air

l l l l l l

Switchgear

ABN Apparatebau Nittenau GmbH
www.abn-drucklufttechnik.de

Oil/Gas

Cleaning (Purging)

Laboratory

Packaging (except Food)

Breweries

Hygiene

Applications
Process &
Compressed Air
Technology

Food industry

COMPANIES & RANGE OF APPLICATIONS

Medical technology
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l l l l l l

BORSIG ZM Compression GmbH
www.borsig.de/zm

l l l l l l
l l l l l

CompAir Drucklufttechnik – Zweigniederlassung der Gardner
Denver Deutschland GmbH / www.compair.com

l l l l l l

l l l l l l

Dott. Ing. Mario Cozzani S.r.l.
www.cozzani.com

l l l l

l l l l l l

l l l

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

l l l l l l

Drumag GmbH Fluidtechnik
www.specken-drumag.com

l l l l l l

l l l l l

FRIATEC Aktiengesellschaft – Division Rheinhütte Pumpen
www.rheinhuette.de

l

l

Gardner Denver Deutschland GmbH
www.gd-elmorietschle.de

l l l l

l

l l l

l l l

l

l

l

HATLAPA Uetersener Maschinenfabrik GmbH & Co. KG
www.hatlapa.de

l

HAUG Kompressoren AG
www.haug.ch

l l l

Josef Mehrer GmbH & Co KG, Maschinenfabrik
www.mehrer.de

l l l l

KAESER Kompressoren GmbH
www.kaeser.com

l l l l l l

l l

l
l

l

l

l

l

l
l l l

l
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Aerating
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Sand blasting plants

l
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l
l
l
l
l
l

l
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l
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Road vehicle
Navigation

l
l
l

l

l
l
l

l
l
l

l
l

l
l
l

l
l
l
l

l
l
l
l

l

l

l

l

l

l

l

l

l
l

l

l

l
l
l
l
l
l

l
l
l
l
l
l

l

l

l
l

l

l

l

l

l

l

l

l

l

l
l
l

l
l
l

l
l
l
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l
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l

l

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

Sewage plants

l
Sewage plants

Pneumatic dispatch blowers

Bulk handling

Silos

Filling systems

Storage and transport

Textile industry

Woodworking and processing

Construction

Construction/Woodworking/Textile

Fertilizer production

Chemical industry

Chemical industry

Instrument air

Control air

Switchgear

Mechanical engineering

Pneumatic

Garages

Compressors, Compressed Air & VACuum TeChnology
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Koellmann Gear & Airtec, a division of Thielenhaus
Technologies GmbH / www.koellmann-gear.com
Körting Hannover AG
www.koerting.de

l

l

Control air

Switchgear

Mechanical engineering

Pneumatic

Garages

Handicrafts

Workshops

Gas stations (natural gas, LPG)

Handicrafts/Workshops

Biogas

Refineries

Petrochemical industry

l

l l l
l

MAN Diesel & Turbo SE
www.manturbo.com

l l
l l

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

Oil fields

Natural gas industry

Oil/Gas

Cleaning (Purging)

Laboratory

Packaging (except Food)

Breweries

Hygiene

Applications
Process &
Compressed Air
Technology

Food industry

COMPANIES & RANGE OF APPLICATIONS

Medical technology
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l l
l

l l

l

Nash – Zweigniederlassung der Gardner Denver Deutschland
GmbH / www.GDNash.com

l l

l

l

l

l

l

l

l

l

l l l l l

Neuenhauser Kompressorenbau GmbH
www.nk-air.com

l l

l l l l

l

l l l l l l

l

NEUMAN & ESSER GROUP
www.neuman-esser.com

l

Hans Oetiker Metallwaren- und Apparatefabrik GmbH
www.oetiker.com

l l l l l l

l

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

l l l l l l

l l l l l l

Piab Vakuum GmbH
www.piab.com

l l l l l l

l

Sera ComPress GmbH
www.sera-web.com

l

l l l

l

l l l

l

l l

l

l

l
l l l l

l

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

l l l l l l

l

l l l l

l l l

l

l l

l

WIKA Alexander Wiegand SE & Co. KG
www.wika.de

l l l l l l

l l l l l l

l l l

l

l l

l
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Heat recovery

Drives

Drying

Other fields of applications

Starting of engines and power units

Navigation

Road vehicle

Railway vehicle

Vehicles and Navigation

Sand blasting plants

Paint plants

Paint plants/Sand blasting plants

Oil field blowers

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

Mechanical engineering

Pneumatic

Garages

Compressors, Compressed Air & VACuum TeChnology
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ABN Apparatebau Nittenau GmbH
www.abn-drucklufttechnik.de

l

Aerzener Maschinenfabrik GmbH
www.aerzener.de

l l l l l

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

l

Gebr. Becker GmbH
www.becker-international.com

l

Electron Tubes

TV Tubes

Laser Technology

Vacuum Heat Treatment2

l l l l l l l l l

l l l l l l l l l l l

l l l l l

Vacuum Metallurgy1

Freeze drying

Ceramics

Paper

Beverage

Textile

Food

Plastics

Pharmaceutical

Petrochemical

Chemical

Process Vacuum

Medical

l

CVS engineering GmbH
www.cvs-eng.de
Drumag GmbH Fluidtechnik
www.specken-drumag.com

Air sampling

Conveying

Pick and Place

Printing and Paper Handling

Central Vacuum

Packaging (except Food)

Rough Vacuum

Applications
Vacuum Technology

Industrial Vacuum

COMPANIES & RANGE OF APPLICATIONS

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

l

l l l

l

l
l

l

l l

l

FRIATEC Aktiengesellschaft – Division Rheinhütte Pumpen
www.rheinhuette.de

l

Gardner Denver Deutschland GmbH
www.gd-elmorietschle.de

l

Gardner Denver Schopfheim GmbH
www.gd-elmorietschle.de

l l l l l l l

l

l
l

GEA Wiegand GmbH
www.gea-wiegand.de

l

l l l l l l l l l l l

l l

l l l l l l l l

l

l l l

HATLAPA Uetersener Maschinenfabrik GmbH & Co. KG
www.hatlapa.de
HAUG Kompressoren AG
www.haug.ch
HERMETIC-Pumpen GmbH
www.hermetic-pumpen.com
KAESER Kompressoren GmbH
www.kaeser.com

l l l l
l l l l

l l l l l l

Körting Hannover AG
www.koerting.de

l l l l l l l l l l l

l

l l l l l l l l l l l

l

l l l l

l l

l l l

l l l l

l l

l l l

MTA Deutschland GmbH
www.mta.de

l

Nash – Zweigniederlassung der Gardner Denver Deutschland
GmbH / www.GDNash.com

l l l l l

Oerlikon Leybold Vacuum GmbH
www.oerlikon.com/leyboldvacuum

l l

l

l

l

Pfeiffer Vacuum GmbH
www.pfeiffer-vacuum.de

l l l l l

l

l l l

Piab Vakuum GmbH
www.piab.com

l l l l l

l

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

l

l

l l l l
l l

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

l
Space Simulation

Scientific Research Laboratories

Government Labs

Universities

R&D

Sample preparation5

MRI and NMR

X-Ray Analysis

Electron Beam systems

Focused Ion Beam systems

Metrology/Inspection/Defect Review systems4

Gas Analysis

Surface Analysis

Leak Detectors

Electron Microscopes

Mass Spectrometers

Instrumentation Manufacturers

Crystal growth (re-melt, …)

Thermal Solar (Solar Water heaters, …)

Photovoltaic Solar3

Solar

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

Surface Coating (wear protection, decorative, …)

Thin Film Heads

Magnetic Data Storage (HDD)

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

Glass/Web/Optical

Thin-Film Deposition (non-Semiconductor)

Crystal pulling

MEMS

TFT-LCD Displays

Compound Semiconductor

Silicon Semiconductor

Semiconductor Process Vacuum

Electrical (Encapsulation, ...)

Automotive (Dehydration, Charging and Test)

Refrigeration and Air Conditioning

Industrial leak detection

Lamps and Bulbs

TV Tubes

Electron Tubes

Laser Technology

Vacuum Heat Treatment2

Vacuum Metallurgy1

Industrial Vacuum
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SBS Metalltechnik GmbH
www.sbs-metalltechnik.de
Sterling SIHI GmbH
www.sterlingSIHI.com

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

l l l

l
l

l l l l l l l l l l l

l l

l l l

l l

l l l

l

l l

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

Pumps and Compressors for the World Market with Compressed Air and Vacuum Technology 2013

2013_PuKo_Buch_englisch.indb 112

07.03.13 14:57

Electron Tubes

l l

TV Tubes

Laser Technology

Vacuum Heat Treatment2

l

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

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

Industrial Vacuum

COMPANIES & RANGE OF APPLICATIONS

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

Vacuum Heat Treatment2

Vacuum Metallurgy1

Industrial Vacuum

Compressors, Compressed Air & VACuum TeChnology
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Brand name & Trade fair register

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

Solution preparation and dosing plants for dry, liquid
and gaseous products, dosing systems for powder
and granulate, metering pumps, dosing stations and
accessories, vacuum dosing systems and chlorine
evaporators, agitators and mixers, standard and
purpose-built thermoplastic process and storage
tanks, control and regulating systems.

IFAT, München,
5–9/5 2014

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

•
•
•
•
•

For exhibition-participation
please visit our homepage
www.becker-international.com

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

EasyFairs Maintenance Beurs, Brussels,
Belgium, 20–21/3 2013
Hannover Industrial Fair, COMVAC 2013,
Hanover, 8–12/4 2013, Hall 26, C 33
TIV Hardenburg, Hardenburg,
Netherlands, 3–5/9 2013
Drinktec, Munich, 16–20/9 2013
For up-to-date exhibition activities see
www.beko-technologies.com

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

Production Line:
• Twin-Screw Pumps and Systems
• Hygienic Twin-Screw Pumps
• Multiphase Pumps
• Progressive Cavity Pumps

Please visit our homepage
www.bornemann.com
for our current exhibition overview.

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. to API 618 in horizontal and vertical design
up to 17,000 kW and 1,000 bar
• Integrally geared centrifugal compressors for process
gases acc. to API 617 up to 12,000 kW and 80 bar
• Reciprocating compressors for CNG filling stations
up to 250 kW • Compressor valves
• Monitoring systems
• Service and Spare parts

Donaldson Filtration
Deutschland GmbH
Büssingstr. 1
42781 Haan
Phone +49 2129 569-0
Fax
+49 2129 569-100
CAP-de@donaldson.com
www.donaldson.com

Donaldson is a leading worldwide provider
of products in the following areas:
• Compressed Air Filtration
• Filters for Sterile Air, Steam and Liquids
• Refrigerant Drying, Adsorption Drying
• Condensate Drains, Condensate Purification Systems
• Process Air and Gas Processing
• On-Compressor Filtration

Solids, Antwerp, Belgium,
27–28/3 2013, Hall 3, Stand C1014
Hannover Messe, Hanover,
8–12/4 2013, Hall 26, Stand C54
Powtech, Nuremberg,
23–25/4 2013, Hall 5, Stand 5-209
Please visit our website
www.donaldson.com
for our current exhibition overview

EDUR-Pumpenfabrik
Eduard Redlien GmbH & Co. KG
Hamburger Chaussee 148–152
24113 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 solids, multiphase
pumps for liquid-gas-mixtures, dispersion pumps,
liquid-ring vacuum pumps.

Hannover Messe, Hanover,
Pumpe DE Pumpenplatz,
8–12/4 2013, Hall H14, Stand L09
IFAT IE Expo,
Presented by IFAT CHINA + EPTEE
+ CWS, Shanghai, China
13–15/5 2013, Hall N3, Stand 3110
WEFTEC, Chicago, USA, 5–9/10 2013
parts2clean, Stuttgart, 22–24/10 2013

Rotary vane compressors and vacuum pumps
Screw compressors and vacuum pumps
Side channel blowers and vacuum pumps
Radial blowers and vacuum pumps
(Centralized) Systems

MIOGE, Moscow, Russia, 25–28/6 2013
Turbomachinery Symposium, Houston,
USA, 1–3/10 2013
DIOGE, Doha, Qatar, 7–10/10 2013
BASRA OIL & GAS 2013, Basra, Iraq,
5–8/12 2013
For other fairs please refer to
www.borsig.de/zm
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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
• Pumping stations with solid diverters
• Pumping stations for building services

Power Plant World Asia, Singapore,
15–18/4 2013
World Clean Coal Week India Focus,
New Delhi, India, 18–19/4 2013
ACHEMASIA, Beijing, China, 13–16/5 2013
PASTE, Belo Horizonte, Brazil,
17–19/6 2013
AIMEX, Sydney, Australia, 20–23/8 2013
ICSOBA, Krasnoyarsk, Russia, 4–6/9 2013

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

MEOS, Manama, Bahrain, 11–13/3 2013
KHIMIA 2013, Moscow, Russia,
28–31/10 2013
Sulphur Conference, Miami, USA,
4–7/11 2013

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 2013 visit
www.hermetic-pumpen.com

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 101349
44713 Bochum
Phone +49 234 4595-0
Fax
+49 234 4595-7000
info@klaus-union.de
www.klaus-union.de

Magnetic drive and shaft seal pumps for chemistry
and petrochemistry as well as for the pharmaceutical
and bio industry.
Centrifugal pumps, side channel pumps, multi-stage
pumps, submerged pumps, vertical and propeller
pumps, screw pumps.
DIN-EN- and API-685 series and pumps beyond
standard and pumps acc. to QHD/EHEDG regulations.

CIPPE 2013, Beijing, China,
19–21/3 2013
AchemAsia, Beijing, China,
13–16/5 2013
MIOGE, Moscow, Russia,
25–28/6 2013

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

We at KRACHT, a medium-sized, family-run business,
are a globally active company with 280 employees
working at the Werdohl-based head office in Germany
and another 85 members of staff in China, USA
and Hungary. As a manufacturer of transfer pumps,
hydraulic motors, high pressure gear pumps, valves,
pump units, flow meters and electronics, we attach
great importance to quality and to satisfy all our
customers’ requirements.

Hannover Messe 2013,
MDA Motion, Drive & Automation,
Hanover, 8–12/4 2013
Automotive Testing Expo 2013,
Stuttgart, 4–6/6 2013
PU China 2013, Nanjing, China,
10–12/9 2013
China Wind Power 2013, Beijing,
China, 16–18/10 2013

MANN+HUMMEL GMBH
Industrial Filtration
Brunckstr. 15
67346 Speyer
Phone +49 6232 53-80
Fax
+49 6232 53-8899
if.info@mann-hummel.com
www.mann-hummel.com

About MANN+HUMMEL
MANN+HUMMEL is a leading global expert for
filtration solutions and development partner to the
international automotive and mechanical engineering
industries. MANN+HUMMEL offers air cleaners, oil
filters and air/oil separators for compressed air systems
for original equipment and the aftermarket.

Our current trade fair dates are listed
on our website at
www.mann-hummel.com
under the heading “News”.

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, screw pumps,
macerators/grinders, dosing systems and equipment
for custom-built and challenging solutions.

Hannover Messe, Hanover,
8–12/4 2013, Hall 6, Stand A27
Otomotiv 2013, Istanbul, Turkey,
11–14/4 2013
Wasser Berlin 2013, Berlin,
23–26/4 2013
WodKan 2013, Bydgoszczy, Poland,
7–9/5 2013
Productronica, Munich, 12–15/11 2013

The right solution. For any fluid.

Worldwide participations in trade fairs, for
current trade fairs please visit our homepage: www.rheinhuette.de – Exhibitions.

More exhibitions in 2013 please visit:
www.klaus-union.de
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Industrial Technology
Mining ∙ Energy ∙ Environment ∙ Oil & Gas

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 compressors and systems of different
construction sizes and designs 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 1,000 bar discharge pressure, are the key
parameters of our range of supply. Service centres
at ten locations worldwide will ensure the high
availability of the units.

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

•
•
•
•
•
•
•
•
•

Parker Hannifin Manufacturing
Germany GmbH & Co. KG
Hiross Zander Division
Im Teelbruch 118
45219 Essen
Phone +49 2054 934-0
Fax
+49 2054 934-164
www.parker.com/hzd

The Division’s offering consists of a wide range of
products, including Tandem Technology dryers,
adsorption dryers, refrigeration dryers, filters for
compressed air and gas, condensate management
products and aftercoolers. The portfolio is rounded
by chillers for precision water cooling.

Hanover Industrial Exhibition,
Hanover, 8–12/4 2013,
Hall 26, Stand B74

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

Pfeiffer Vacuum is one of the world’s leading manufacturers of
components and complete systems for generating, measuring
and analyzing vacuum. Ever since the turbomolecular pump
was invented by Pfeiffer Vacuum, the company has been
synonymous with innovative solutions and high-technology
products that are used in analytical applications, research
and development, environmental technology, chemistry,
semiconductor production, coating technology as well as in the
automotive industry and any number of further sectors.

ComVac Germany, 8–12/4 2013
Vacuum Tech Expo Russia, 16–18/4 2013
SNEC China, 16–18/5 2013
Semicon West USA, 9–11/7 2013
Semicon Taiwan, 4–6/9 2013
International Vacuum Congress France,
9–13/9 2013
EU PVSEC 2013, 1–3/10 2013
Vacuum Expo UK, 16–17/10 2013

Putzmeister Solid Pumps GmbH
Max-Eyth-Str. 10
72631 Aichtal
Phone +49 7127 599-500
Fax
+49 7127 599-988
psp@pmw.de
www.pmsolid.de

Complete solutions for transporting and storing sludge
and high-density materials. Applications: • recycling
process of biological or hazardous waste • sewage
treatment plants • co-incineration • dredging of water
sludge • mining and tunnel construction • mineral
oil industry. Services: • planning of conveyance jobs
• consultancy in process-based transportation • delivery of pumps, silos and pipelines with accessories
• assembly, set up and the complete maintenance.

Bauma, Munich, 04/2013
Mining World, Moscow, Russia, 05/2013
Ugol Rossii & Mining, Russia, 06/2013
Exponor, Antofagasta, Chile, 06/2013
ONS, Stavanger, Norway, 08/2013
Aimex, Sydney, Australia, 08/2013
OE Offshore, Aberdeen, UK, 09/2013
China Mining, Shanghai, China, 09/2013
China Coal & Mining, Beijing, 10/2013

Ruhrpumpen GmbH
Stockumer Str. 28
58453 Witten
Phone +49 2302 661-03
Fax
+49 2302 661-303
info@ruhrpumpen.de
www.ruhrpumpen.com

Centrifugal Pumps for oilfields, terminals and
pipelines, refineries and petrochemical plants,
on- and offshore technologies, communal and industrial water and waste water schemes, floating and dry
docks; Centrifugal Pumps with Magnetic drive acc.
to API 685 and DIN EN ISO 2858/15783, Combitube,
Hydraulic Decoking Systems; Services: SYNERGETIC
RETROFIT®, Optimisation of your existing centrifugal
pump installations, all pump types.

BASRA OIL & GAS 2013, Basra, Iraq,
5–8/12 2013

SKF Lubrication Systems
Germany AG, Zentralschmierung
Motzener Str. 35/37
12277 Berlin
Phone +49 30 72002-0
Fax
+49 30 72002-111
lubrication-germany@skf.com
www.skf.com/lubrication

• Centralised lubrication systems for machinery,
all types of vehicles on- or off-road, construction
and agricultural machinery
• Wheel flange lubrication systems for rail vehicles

Bauma, Munich,
15–21/4 2013
EMO, Hanover,
16–21/9 2013
Agritechnica, Hanover,
12–16/11 2013

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

25th Anniversary NEAC,
Übach-Palenberg, Germany, 4/6 2013
ONS, Stavanger, Norway, 26–28/8 2013
Oil & Gas Thailand, Bangkok,
Thailand, 17–19/9 2013
GMRC, Albuquerque, USA, 6–9/10 2013
Argentina Oil & Gas, Buenos Aires,
Argentina, 7–10/10 2013

JEC, Paris, France, 12–14/3 2013
COMVAC, Hanover, 8–12/4 2013
China International Vacuum Show,
Beijing, China, 15–17/5 2013
OPTO Show, Taipei, Taiwan,
18–20/5 2013
Vacuum Show, Tokyo, Japan,
31/8–2/9 2013

HANNOVER MESSE,
Industrial Automation,
8–12/4 2013, Hall 14, L09,
Pumpe DE PUMPENplatz

More exhibitions see
www.parker-messen.de
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Spandau Pumpen
Product division of SKF
Lubrication Systems Germany AG
Motzener Str. 35/37
12277 Berlin
Phone +49 30 72002-0
Fax
+49 30 72002-261
kontakt@spandaupumpen.de
www.spandaupumpen.com

• Sealless immersion pumps for industrial
applications
• Centrifugal and screw pumps for low-,
medium- and high-pressure applications
• Centrifugal pumps of high-tech plastic or
metal
• Explosion-protected centrifugal pumps

EMO, Hanover,
16–21/9 2013

Gebr. Steimel GmbH & Co.
Maschinenfabrik
Johann-Steimel-Platz 1
53773 Hennef
Phone +49 2242 8809-0
Fax
+49 2242 8809-160
info@steimel.com
www.steimel.com

•
•
•
•
•
•
•

Current fair dates at:
www.steimel.com

Pumpenfabrik Wangen GmbH
Simoniusstr. 17
88239 Wangen im Allgäu
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.

Biogas e.V., Leipzig, 01/2013
BioEnergy Italy, Cremona, Italy,
02/2013
Drinktec, Munich, 09/2013
Agritechnica, Hanover, 11/2013

Wepuko Pahnke GmbH
Max-Planck-Str. 10
72555 Metzingen
Phone +49 7123 1805-0
Fax
+49 7123 41231
wepuko@wepuko.de
www.wepuko.de

Horizontal triplex plunger pumps up to 1,500 bar,
radial piston pumps up to 1,200 bar, process pump
units, valves, pumps and aggregates for onshore
and offshore technology, water hydraulic systems,
descaling plants, hydraulic forging presses, press
drives and press controls.

Please visit
www.wepuko.de
for trade fair dates.

Xylem Water Systems
Deutschland GmbH
Biebigheimer Str. 12
63762 Großostheim
Phone +49 6026 943-0
Fax
+49 6026 943-210
info.lowarade@xyleminc.com
www.lowara.de, www.laing.de

•
•
•
•

ISH, Frankfurt, 12–16/3 2013,
Hall 9.1, Stand B 71
Hannover Messe, Hanover,
8–12/4 2013, Pumpenplatz
Bauma, Munich, 15–21/4 2013,
Hall A6, No 427/528
ISH-Nachlese, Dresden,
31/5–1/6 2013
SHKG, Leipzig, 16–18/10 2013

•
•
•
•

Gear pumps
Rotary-lobe pumps
Centrifugal pumps
Hygienic pumps
Magnetic coupling pumps
ATEX pumps
Special pumps

pumps and pump systems
booster sets and variable speed control systems
single and multistage centrifugal pumps
borehole pumps, submersible pumps,
sewage and drainage pumps
heating and inline pumps
domestic hot water pumps, condensate pumps
energy saving systems (HYDROVAR)
for industry, municipalities, resident. & commercial
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Vacuum Solutions
from a single Source

with Compressed Air and Vacuum Technology

This is the VDMA specialised magazine for engineers
and the technical management. Please order
your copy free of charge simply by sending an
e-mail to martina.scherbel@vdma.org or register
online via

Pfeiffer Vacuum stands for innovative and custom vacuum solutions
worldwide, technological perfection, competent advice and reliable
service. We are the only supplier of vacuum technology that provides
a complete product portfolio:
n
n
n
n
n

http://subscription.vdma-verlag.com
The magazine is published once a year in April.

Pumps for vacuum generation up to 10-13 mbar
Vacuum measurement and analysis equipment
Leak detectors and leak testing systems
System technology and contamination management solutions
Chambers and components

Are you looking for a perfect vacuum solution? Please contact us:
Pfeiffer Vacuum · Headquarters/Germany
T +49 6441 802-0 · F +49 6441 802-1202
info@pfeiffer-vacuum.de

www.vdma-verlag.com

www.pfeiffer-vacuum.com
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