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Cold rolling – Environmental protection

Off-gas cleaning by regenerative condensation 
proves suitability for long-time operation in a 
cold rolling mill

For four years, Vacuumschmelze 
GmbH & Co. KG (VAC), 

Germany, has been using a 
regenerative condensation 

process for cleaning the off-
gas at a 20-roll cold rolling 

mill. Considered worldwide as 
an environmental pioneering 

step in 2007, today, the 
investment has proved to 

be very profitable. And not 
only that: after four years of 

operation, the cold rolling 
stand and the off-gas cleaning 

system have also demonstrated 
constantly high availability 

and contributed to sustainable 
energy efficiency. 

Introduction

Vacuumschmelze Hanau is one of the 
world’s leading and most innovative 
producers of magnetic materials and 
products. 4,800 employees generate a 
yearly turnover of 350 million euros in 
more than 50 countries throughout the 
world. The manufacturing sequence al-
ways begins with a vacuum melting pro-
cess, independently of whether the ma-
terial is subsequently to be hot or cold 
rolled, converted into powder or cast 
to rapidly solidified ribbons. The al-
loy range covers soft magnetic materi-
als, magnetic, semi-hard materials and 
alloys with special physical properties 
(figure 1). These materials are the basis 
of the wide product range of Vacuum-
schmelze Hanau.

The majority of the melted alloys are, 
for example, subsequently rolled into 
strips of between 1.8 and 0.025 mm 
thick and up to 420 mm wide in an An-
dritz Sundwig 20-high cold rolling mill. 
A Schuh Anlagentechnik made regener-
ative condensation system employed in 
this process cleans the exhaust air dur-
ing the rolling process and reduces the 
emissions of rolling oil vapour to a min-

imum. The collected rolling oil can then 
be processed and reused in the rolling or 
other processes.

Plant supplier Schuh Anlagentech-
nik has established itself as a competent 
partner in the solution of complex prob-
lems in the areas of ventilation, separa-
tion and filter technology quickly after 
its founding in 2001 and the subsequent 
acquisition of the engineering person-
nel and know-how from the tradition-
al air handling technology company H. 
Spelleken, Wuppertal. The core com-
petence spectrum of Schuh Anlagen-
technik comprises basic and detail en-
gineering, manufacturing, installation 
and commissioning as well as servicing 
of air handling processes. The company 
operates in a wide range of industries, 
e.g. in the manufacture and processing 
of aluminium, foil, cardboard, paper, 
food industries and, mostly, in the iron 
and steel industries. Their tailor-made 
solutions range from vacuum gener-
ating systems to conveyor systems for 
trims, suction plants for emulsion and 
oil mist, rupture, cutting and dust re-
moval units to waste heat recovery sys-
tems. Since the foundation of Schuh 
Anlagentechnik in 2001, the company 
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Figure 1. Coils of magnetic materials
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has successfully installed and commis-
sioned over 450 air handling facilities 
worldwide.

Sophisticated off-gas 
cleaning technology 

Under consideration of aspects such 
as quality and operational safety, ef-
ficiency and long term effectiveness, 
Vacuumschmelze Hanau specified 
stringent requirements for the 20-high 
cold rolling plant. These requirements 
also applied to the air handling system. 
Based on these specifications, Schuh 
Anlagentechnik developed a complete-
ly new exhaust air system. Here, the 
rolling oil vapours are optimally collect-
ed from the housing of the rolling mill 
unit via swirl tubes (figure 2), so that 
the suction air rate is reduced by up to 
60% compared with the more usual en-
closure-type solution (hood).

In a first step, the rolling oil vapour 
is conducted into the condenser, which 
functions as a regenerative heat ex-
changer using cold air as cooling medi-
um. Here, the exhaust air is cooled down 
to the point where most of the oil va-
pour converts to the liquid droplet state. 
These droplets then coalesce in stage 1 
of the mist separator into larger drops, 
a large proportion of which is then sep-
arated out in the following drop sepa-
rator. The cleaned air can then be ex-
hausted directly to atmosphere via the 
exhaust air stack (figure 3). The fresh 
outside air used for cooling in the con-
denser is warmed by the out-flowing ex-

haust air from the rolling process. This 
warm air is used for heating purposes, 
thus creating substantial heating ener-
gy savings.

The basic idea of the process was to 
develop an effective alternative to the 
more usual, but complicated and cost 
intensive gas scrubbing systems. Con-
sidering the annual average ambient 

temperature of 11°C in Hanau, it was 
also important to develop a process 
which could exploit this natural re-
source. Based on these requirements, 
a system was developed in which the 
exhaust air from the rolling unit was 
cooled before entering the separator, 
thus causing most of the oil vapour 
to condense before separation. The re-
gained condensate can then be sepa-
rated in the separator to a very high 
percentage by a combination of indi-
vidual processes of inertia, barrier effect 
and diffusion. The regained rolling oil 
is then fed into a processing unit. With 
this system, a considerably higher per-
centage of the oil can be reused in com-
parison to other systems.

Contribution to the 
environment

Considering the ever increasing re-
quirements on quality and environ-
mental compatibility of industrial pro-
cesses, operation of the air handling 
system at Vacuumschmelze Hanau has 
numerous environmental advantages. 

Firstly, the rolling unit is completely 
encased as shown in figure 4, so that 
both exhaust air and noise emissions 
are eliminated. The special design of 
the housing, i.e. removable roof and 
safety gate, ensures maximum accessi-
bility to the unit. At the same time, the 
use of swirl tubes reduces the necessary 
air rate up to some 40% compared with 
suction device via hoods, without loss 
of evacuation efficiency. 

Secondly, the regenerative conden-
sation process enables the recovery of 
a large portion of the evacuated rolling 
oil vapour. The compact system offers a 
high level of security and reliability in 
continuous operation and fulfils all as-
pects of the strict requirements of the Figure 2. Swirl tubes

Figure 3. External side of the air filtration plant

Figure 4. The rolling plant is completely enclosed
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clean air specifications (TA Luft). Spe-
cifically, not only carbon emissions ac-
cording to the specified standards are 
fulfilled. In addition, the requirements 
for cold lubricating media according 
to Class 1, Para. 5.2.5 of the clean air 
speci fications for organic media mass 
are also fulfilled. Figure 5 illustrates the 
CO2 emission reductions achieved by 
the technology. In addition to the heat 

energy savings these also include reduc-
tions due to lower drive power and lower 
hydrocarbon emissions.

New dimensions in energy 
efficiency and cost reduction

The installed heat exchanger warms 
up the incoming cool air using the heat 

of the warm exhaust air leaving the unit. 
Hereby a substantial portion of the en-
ergy which would otherwise be required 
to heat the facility can be saved. Eco-
nomic savings calculations according 
to VDI 2071, as well as the actual meas-
ured results, show that in one year the 
heat exchanger can regain in excess of 
1,160 MWh of heat energy. In addition 
to this, the reduced process air quanti-

ty achieved by the use of the swirl tube 
technology results in a further 825 
MWh of heat energy.

Although the heat exchanger causes 
an additional pressure loss, overall sav-
ings of approximately 576 MWh of elec-
trical energy are achieved thanks to the 
reduction in the process air flow. In to-
tal, the heat energy savings are in ex-
cess of 1,985 MWh with an additional 

saving of 576 MWh of electrical ener-
gy. The production of the energy saved 
would result in the generation of some 
700 t of CO2. 

Figure 6 illustrates the savings in en-
ergy and oil over the course of one year. 
In addition to the expected savings in 
heat energy during winter the expo-
nential character of the steam pressure 
curve leads to a significant decrease in 
rolling oil use at exhaust gas tempera-
tures above 30°C. The exhaust air cool-
ing results in a significant cost reduc-
tion. The additional initial investment 
for this system compared to conven-
tional extraction systems amortises in 
less than one year.

Regenerative condensation replaces 
complex gas washing systems and saves 
operational costs, because:
-  The required evacuation air rate is 

lower.
- The size of the condenser is smaller.
-  The additional annual heat energy re-

quirement is minimal.
Compared with alternative gas clean-

ing processes, the Schuh Anlagentech-
nik system is characterized by a more 
compact and, therefore, space saving 
design, while, at the same time, of-
fering higher efficiency despite lower 
power requirements. The investment 
costs amount to less than one third of 
the costs for the gas filtration. Figure 7 
illustrates cost reductions due to energy 
savings and recuperation of rolling oil. 
The specific values for heat and elec-
tricity are representative and not specif-
ic values.

Availability balance

The integrative system of regenerative 
condensation employs the principles of 
swirl tube technology in order to collect 
and clean the maximum volume of ex-
haust air. With this design from Schuh 
Anlagentechnik it is possible to reduce 
the number of individual components 
in the system and also make use of ener-
gy saving technology. Most of the com-
ponents employed, e.g. the heat ex-
changer, require practically no service. 

Following initial detail observation 
of the new exhaust air filter system by 
the operator it was decided to disman-
tle the heat exchanger after a two year 
period of operation in order to check 
for damage or blockage. All compo-
nents were found to be in perfect con-
dition and were able to be reinstalled. 

Figure 5. Carbon dioxide balance of the cold rolling mill with swirl tubes and 

regeneration condenser (Courtesy: Schuh Anlagentechnik)

Figure 6. Savings in heat, power and rolling oil over a one-year period 

(Courtesy: Schuh Anlagentechnik)
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Based on this result, the service interval 
for the heat exchanger elements was ex-
tended. The filter element is supervised 
by a pressure differential indicator. Dur-
ing four years of operation, it has nev-
er been necessary to replace or clean the 
filter outside usual maintenance cycles. 
This demonstrates that, apart from the 

daily visual check and the on-line pres-
sure differential supervision, the oper-
ator activities can be restricted to the 
specified service and intervals for filter 
cleaning and replace.

Conclusion

The regenerative condensation sys-
tem is suitable not only for new instal-
lations but also for revamping and mod-
ernization of existing rolling plants. 
These compact units are simple to in-
stall and, for example, where space is 
at a premium, can be mounted on the 
roof of the building. The capital invest-
ment for such a plant amortises in the 
shortest period of time by the recovery 
of most of the valuable rolling oil, recu-
peration and use of heat energy with-
in the process as well as an operational 

mode which in itself is environmental-
ly compatible.

With the installation of the regenera-
tive condensation system, a reliable and 
almost service-free system was put into 
operation. Heinrich Bauer, production 
manager at Vacuumschmelze Hanau, 
stated: “As far as operation and service 

aspects are concerned, it can be said that 
after four years of operation no major 
unforeseen costs or replacements have 
been necessary. In addition to higher ef-
ficiency thanks to the swirl tube tech-
nology and the recuperation of rolling 
oil from the exhaust air, heat recupera-
tion and preheating of the fresh air sup-
ply is a further major contribution to a 
substantially better energy balance. If 
there will be any such requirements in 
our company in future, we’ll certainly 
choose the regenerative condensation 
technology again.”

The regenerative condensation system 
installed in Hanau is suitable for all cool-
ing processes using cooling media that 
condense within the range of normal at-
mospheric temperatures. The process pa-
rameters are always set up individually 
and, with the modular design, future ex-
tensions are possible at any time. M

Figure 7. Annual cost reduction compared with conventional evacuation units with 

enclosures (Courtesy: Schuh Anlagentechnik)
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EBOR Edelstahl GmbH 

Die EBOR Edelstahl GmbH wurde 1982 gegründet und hat sich mit dem Ziel der Qualitätsführerschaft als mittelständisches 

Unternehmen einen hervorragenden Ruf in der Be- und Verarbeitung von rostfreien Flachstahlprodukten erworben. Mit dem 

Schwerpunkt der Oberfl ächenbearbeitung, sowohl im Standardbereich geschliffener und gebürsteter Ausführung als auch im 

Bereich kundenspezifi scher Sonderanwendungen, nimmt die EBOR Edelstahl GmbH als Teil der ThyssenKrupp Nirosta GmbH 

eine Führungsposition ein.

Schuh Anlagentechnik GmbH

Gegründet im Jahr 2002 hat sich die Schuh Anlagentechnik GmbH mit den Schwerpunkten Ventilatoren-, Abscheide- und Filter-

technik als Problemlöser für komplexe Prozesse in einem wachsenden Nischensegment etabliert. Von Beratung und Planung, 

über Engineering und Fertigung bis zu Installation und Service lufttechnischer Anlagen für unterschiedlichste Industriebereiche 

reichen die Kompetenzen des Unternehmens. Mit der Integration des Ingenieurteams einer traditionsreichen Lufttechnikfi rma 

verfügt Schuh Anlagentechnik über umfassende Markt- und Produktkenntnisse für die Bereiche Papier, Pappe, Folien, Aluminium, 

Chemie, Nahrungs- und Genussmittel aber vor allem auch Eisen und Stahl.

Das Angebot an maßgeschneiderten lufttechnischen Anlagen umfasst z. B. Entrauchungs- und Absauganlagen für Emulsion- 

und Ölnebel, Zerreiß-, Schneid- und Randstreifen-Förderanlagen, Vakuum-Nasssysteme bis zu Entstaubungsanlagen an 

Bearbeitungsmaschinen. Seit dem Gründungsjahr der Schuh Anlagentechnik 2002 wurden weltweit mehr als 250 Entsorgungs-

anlagen erfolgreich in Betrieb genommen.

Autoren: 

Dipl.-Ing. Thomas Anstots, Geschäftsführer | EBOR Edelstahl GmbH, Sachsenheim

Dipl.-Ing. Volker Siekaup, Geschäftsführer | Schuh Anlagentechnik GmbH, Castrop-Rauxel

Zur Projektierung, Herstellung und Installation von lufttechnischen Anlagen zählen neben Entrauchungs- und Absauganlagen für 

Emulsion- und Ölnebel, Zerreißanlagen, Randstreifen-Förderanlagen, Entstaubungs- und Vakuum-Nasssystemen insbesondere 

Entstaubungsanlagen an Bearbeitungsmaschinen. Immer bessere Oberfl ächeneigenschaften in Kombination mit höheren Um-

weltaufl agen führen zu wachsenden Anforderungen an die Filtertechnik. Ein Beispiel der kontinuierlichen Entwicklungstätigkeit 

im Rahmen der Entstaubungsanlagen ist die Zusammenarbeit der Unternehmen Schuh Anlagentechnik und EBOR Edelstahl 

GmbH im Werk Sachsenheim.

Die Angaben dieser Druckschrift erfolgen nach bestem Wissen und Gewissen und entsprechen dem derzeitigen Stand der technischen Entwicklung. Änderungen bleiben 

vorbehalten. Gewährleistungen erfolgen nur aufgrund von Einzelverträgen durch Schuh Anlagentechnik GmbH. Stand: 11/2009

sauber | sicher | flexibel

Bearbeitung der Coils bei der EBOR Edelstahl GmbH im Werk Sachsenheim
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