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where dirt particles are deposited most often.  On 
the one hand, such ingredients as minerals and 
other biological burdens of the cooling water serve 
as food for bacteria in the biofilm.  On the other 
hand, such biofilms plus the adhering dirt parti-
cles become an insulating layer which prevents the 
exchange of heat and reduces the performance 
capacity of the plant elements.  Another problem 
results from the formation of zones under the bio-
films.  These zones provide ideal prerequisites for 
anaerobic corrosion (for example, in the cooling 
channels of tools).

Reduced Performance and  
increased Biological Problems
Operators of cooling systems with cooling towers 
know the problem.  The cooling tower works like a 
vacuum cleaner and air washer.  The intake air in-
cludes dust, pollen, and other air pollutants which 
then enter the cooling water.  In conjunction with 
large amounts of atmospheric oxygen as well as 
water temperatures ranging between 25 °C and 50 
°C, this creates a cooling water quality whose dirt 
and biological substances damage downstream 
machines and plant elements and/or severely limit 
their performance capacity!  More precisely, bio-
films are formed on the walls of cooling channels, 
heat exchangers, fittings, and pipes.  It is here 
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View of the tank of a cooling water supply system which uses a cooling tower for recooling.  The water exhibits a high turbidity due to dispersing 
solid particles as well as severe biological pollution.
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The Right Solution for  
Cooling Systems with Cooling Towers
With our ONI-AquaClean-CT technology, a system 
technology is available to operators of cooling sys-
tems with cooling towers which substantially im-
proves the water quality in no time.  Practical appli-
cations aptly demonstrate that the biological burden 
of the water levels off at below 100 KbE within two 
to three weeks so that the turbidity of the water, 
which results from dirt particles and harmful biologi-
cal substances, can be eliminated almost complete-
ly!  Cooling system operators are very enthusiastic 
about the fact that they are able to see the bottom 
of the tank again for the first time ever after a long 
time.  Subsequently, the general conditions for the 
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View of the tank of a cooling water supply system which uses a cooling tower for recooling.  After using an ONI-AquaClean-CT system 
for three weeks, the water is virtually crystal clear and the hygiene test exhibits a value of less than 100 KbE.

downstream plant elements, components, and the 
network change considerably.  Harmful biological 
substances in the cooling water are targeted sys-
tematically and biofilms are gradually deprived of 
the environment they need to survive.  Dirt particles 
and dead biomass are removed from the water.  Bi-
ofilms with dirt particles adhering to the surfaces of 
plant elements are removed continuously.
The functionality and performance of components, 
which are more or less limited by dirt particles and 
harmful biological substances, are improved signif-
icantly.
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System Separation for  
Cooling Systems with Cooling Towers
Cooling systems with cooling towers are often 
equipped with a so-called system separation be-
tween the cooling tower cycle and the machine and/
or plant cycle.  This helps prevent dirt particles and 
harmful biological substances, which originate from 
the operation of cooling towers, from directly affect-
ing machines and plants.  Plate heat exchangers in 
a screwed design are most often used to separate 
the system cycles.  The temperature difference within 
the machine’s cooling circuit actually drops between 
2 kelvins to 3 kelvins even if the heat exchanger is 
new or has been cleaned thoroughly; however, this 
reduction is acceptable in light of the fact that ma-
chines and plants are generally protected.  Experi-
ence shows that the temperature difference of the 
heat exchanger deteriorates considerably over the 
operating time despite the addition of chemicals and 

fresh water.  This deterioration of the operating con-
ditions becomes particularly apparent only during 
peak times and/or with rising outside temperatures 
because it is actually then when the cooling water 
flow temperature for the network exceeds its limits.  
In practice, the continuous growth of biofilms with 
adhering dirt results in temperature differences which 
range between 5 kelvins and 7 kelvins.  Again and 
again, practical examples show that the cooling wa-
ter temperature which is then fed into the supply net-
work, with the design data set at an outside tempera-
ture of 32 °C and at a relative humidity of 40 %, is no 
longer sufficient to adequately supply these plants.  
If the outside temperature and the relative humidity 
were to increase even further, then the cooling capac-
ity literally collapses which leads to a massive decline 
in supplying the production machinery and plants.
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Examples of films on the inner walls of pipes and on the surfaces of heat exchangers which consist of lime, corrosion products, dirt, and harmful 
biological substances. WAT-Fotos: Zaps, AKK
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Front view of the ONI-AquaClean-CT system with filter and ozonization *) KbE stands for units that form colonies
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ONI-AquaClean significantly  
improves the Water Quality
Hygiene problems, which are caused by cooling 
water polluted with bacteria, viruses, algae, and 
fungi, are usually controlled by adding chemicals.  
Apart from their problematic handling, considerab-
le costs are incurred and sustainable success is ra-
rely achieved.  That is why operators of such plants 
are obligated pursuant to the 42nd Ordinance on 
the Implementation of the German Federal Emissi-
on Control Act (BIMSchV) to ensure hygienic safety 
by launching suitable measures and to guarantee a 
sustainable, safe operation by regularly monitoring 
the hygiene.  In addition to hygienic safety issues, 
there is also the problem of contamination by so-
lid particles, ranging from quickly settling coarse 
grains to dispersing ultrafine grains.
Visible Success within a Very Short Time
After the ONI-AquaClean-CT has been integrated 
into the cooling system with a cooling tower and 
put into operation, noticeable improvements of the 
water quality become apparent within only a few 
days.  Practical applications aptly demonstrate 

that the water quality has improved substantially 
already after an operating period of two to three 
weeks.  Virtually no clouding solid particles can be 
detected.  The biological pollutants in the system’s 
cooling water were reduced from 100,000 KbE/ml*) 
to approx. 100 KbE/ml, which translates into a re-
duction of 99.9 %!  The peak value to be aspired 
for cooling water amounts to no more than 10,000 
KbE/ml.  A value of less than 100 KbE/ml meets the 
requirements for drinking water.
Another positive effect is the oxidation of dissolved 
metals through ozonization.  The resultant oxidati-
on products are removed almost entirely from the 
water with the help of the active filter material in 
the filter station.  This effect significantly decreases 
the cooling water’s corrosiveness and, thus, corre-
spondingly reduces the use of corrosion inhibitors.

Our ONI-AquaClean-CT system technology sol-
ves a lot of problems in cooling systems with 
cooling towers just in one step!
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Rear view of the ONI-AquaClean-CT system with filter and piping

Systemic Water Treatment for  
Sustainable Success
ONI-AquaClean-CT technology has a systemic 
structure.  Measurement sections – for conductiv-
ity, pH value, redox voltage, and volume flow – in 
conjunction with a high-performance computer de-
liver all the information that is needed for a gradual 
treatment of the cooling water.  The actual water 
treatment is then implemented via a filter unit with 

The ONI-AquaClean-CT system is fully installed 
with pipes and equipped with all control units nec-
essary for its operation.  The constructional design 
of the ONI-AquaClean-CT system excels with a 
clear structure, functionality, and easy access to all 
components.  Factors which are of utmost impor-

active filter material as well as downstream, intrin-
sically safe ozonization.  A pump unit supplies the 
ONI-AquaClean-CT system, independent of the 
cooling water network, with a defined quantity of 
water, and an integrated pumping unit ensures the 
discharge of the requisite amounts of backwash 
water.

tance with regard to maintenance and service.  The 
entire system technology including the control unit 
is compactly encased in a mobile housing which 
is equipped with doors on the sidewalls to permit 
optimum access to the system components.
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ONI-AquaClean-CTThe best way to achieve top water quality 
for cooling systems with cooling towers:
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Intrinsically Safe Ozonization 
replaces Expensive Biocides
The foundation for achieving top water quality is to keep the concen-
tration of solid particles and biological burden in its most diverse types 
as low as possible.  The reasons for this are the various action mecha-
nisms of these constituents such as corrosion in the form of pitting or 
obstructions of the heat transfer due to biofi lms which are enriched by 
solid particles.
The use of an intrinsically safe ozonization system permits the syste-
matic, targeted reduction of harmful biological substances in the coo-
ling water circuit.  Due to the interaction with a fi lter unit that includes 
an active fi lter material, a highly effi cient system is created which con-
sistently combats biological burdens and which removes dirt from the 
cooling water.  Practical experience shows that after the ONI-Aqua-
Clean-CT system has been in operation for a period of three to four 
weeks, even in extensive network structures, bacterial pollutants can 
be reduced by up to 99.9 %.  All other biological burdens are removed 
to virtually the same extent.
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Biological Sub-
stances are Mas-
sively Curtailed
Prior to using the ONI-Aqua-
Clean-CT system, the specifi c 
environment of the plant and the 
water quality are recorded and 
analyzed by our experts in order 
to ascertain the individual start-
ing conditions and, at the same 
time, to determine the requisite 
operating strategy.

Photo of an intrinsically safe ozone generator

View of the ozone reactor which is integrated 
into the ONI-AquaClean-CT device and 
provides additional hygienic safety.

Germination test result:  Water sample taken from a cooling water 
circuit prior to commissioning with approx. 100,000 KbE/ml ...

... and three weeks after the installation and operation of the ONI-
AquaClean-CT system with approx. 100 KbE/ml.

Germination test result:  Water sample taken from a cooling water 

... and three weeks after the installation and operation of the ONI-

... before

... after
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Well Organized and 
Everything under 
Control

ONI-AquaClean 
creates this 
space

The constructional design of the ONI-Aqua-
Clean-CT system excels with a clear structure, 
functionality, and easy access to all components.  
Factors which are of utmost importance with regard 
to maintenance and service.  In addition, a complex 
and highly effi cient water treatment system needs 
to be well organized and controlled.  That is why the 
ONI-AquaClean-CT is equipped with a high-perfor-
mance computer and a system software developed 
by us which ensure optimum interaction of the sys-
tem components.  This guarantees that a consid-
erable improvement of the cooling water quality is 
achieved within a short time and that the results are 
continuously monitored, saved, and secured.

Premium Water Quality 
Creates Room for Core 
Competences

Experience shows that using the ONI-Aqua-
Clean-CT system in cooling towers whose cool-
ing circuits exhibit a problematic water quality 
solves a whole number of problems at the same 
time.

First and foremost, these problems include cost 
burdens caused by pollutants or biological burdens 
in the cooling water.  Here, the spectrum ranges 
from production downtimes and the resultant 
cleaning of tools, heat exchangers, in some cas-
es even of the entire cooling water system to the 
replacement of plants and facilities which were de-
stroyed by corrosion.  

In many of these cases, ONI-AquaClean-CT tech-
nology is the ideal system solution because the ap-
plication of this technology signifi cantly improves 
the cooling water quality and, subsequently, also 
the operating conditions in cooling water networks.  
This eliminates a lot of problems and creates the 
prerequisites so that the company can focus on its 
core competences.  

In the case of plant systems which are unfavourable 
in terms of fl ow engineering, it may be necessary in 
individual cases that a controlled dosage of biocidal 
products is necessary. The addition is based on the 
improvement of the quality of the cooling water over 
the operating time of the ONI-AquaClean system.

Our experts would be pleased to assist and 
advise you.
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ONI-Wärmetrafo GmbH

Niederhabbach 17 · D-51789 Lindlar-Frielingsdorf

Telefon: +49 2266 4748-0 · Telefax: +49 2266 3927

Internet: www.oni.de · E-Mail: info@oni.de Wir nutzen Energie sinnvoll

The companies of the ONI-group. ONI Energy Saving Technology (Kunshan) 
Co., Ltd., P.R. China

ONI Temperiertechnik Rhytemper GmbH
Großröhrsdorf, Germany

ONI-Wärmetrafo GmbH
Lindlar, Germany
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