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Is Everything Green Already? That Might Be Bad News ! 
New Cooling Tower Directive VDI 2047, Sheet 2 Shoul d Offer a Remedy – 
JUMO Provides the Appropriate Measurement Technolog y 
 

The new Technical Directive VDI 2047, Sheet 2 has a pplied to 
manufacturers and operators of evaporation cooling towers since 
January 2015. It ensures the hygienic operation of wet cooling towers. 
Both existing and new plants are affected. 

It is well-known that aerosols also spread waterborne bacteria. In evaporation 
cooling towers installed in raised areas such as roofs, humid clouds of exhaust 
air are produced, which contain cooling water droplets that act as aerosols.  

These enter the lungs when breathed in and can cause serious illnesses. 
People have been aware of this since the 1970s when many former soldiers 
who gathered at a veterans' meeting in the USA later became ill with 
pneumonia and died. The disease was given the name "Legionnaire's 
disease".  

In 2010 and 2013, outbreaks occurred in Germany with around 200 cases of 
infection resulting in eight deaths. By examining the DNA profile of the 
bacterium, industrial evaporating cooling towers were specifically identified as 
disseminators of air-borne bacteria. A group of experts was set up after the 
outbreak in 2010. Its goal was to put in place uniform and standardized 
monitoring for the large number of cooling towers installed in Germany. The 
outbreak in 2013 intensified activities, which culminated in the current 
Technical Directive VDI 2047, Sheet 2.  

Furthermore, a legislative initiative was started and it is to be expected that a 
corresponding reporting obligation will be enforced by 2016 at the latest. 
Operators must then comply with various requirements regarding 
maintenance, care, and operation of these plants. The regulations will also 
apply retroactively to existing plants – these ultimately endanger the life and 
health of personnel and citizens living in surrounding areas.  

The hygienic condition of many cooling towers using water is very alarming. If 
a biofilm has already formed or even green algae is noticeable then a high risk 
of bacterial colonization exists. The lowest level, the formation of 
pseudomonas, is only the beginning. Once Legionella enters the circulation 
system via the backfeed water or other means, the optimum environmental 
conditions will encourage bacteria to rapidly multiply. During cooling operation, 
these can then be spread through the exhaust air vapor far into the 
environment. Breathing in this exhaust air leads to unexplained disease 
outbreaks. The acutest form is pneumonia (Legionnaire's disease). If the 
cause is not recognized and the wrong antibiotics are prescribed, valuable 
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time can be wasted, potentially leaving vulnerable people in a life-threatening 
condition. 

Previously, when installing the technical equipment for a cooling tower, the 
main focus was usually on simple maintenance, care, and as much automated 
operation as possible. In the future, the manufacturer and the operator of an 
existing plant must place a much greater focus on water hygiene. The new 
VDI Directive sets out clear regulations here. Even if they are not a "law", the 
technical VDI Directives are "accepted engineering practices", and can be 
used in front of a court of law in the event of an accident or contamination. 
This liability risk and of course the personal responsibility of the operator are 
currently causing some concern in industrial fields.  

Existing plants must be registered and independently evaluated based on a 
risk assessment. Technical equipment and measurement technology must be 
replaced if necessary and converted to state-of-the-art technology. In 
accordance with the Directive, regular laboratory testing of microbes should be 
supported through continuous online measurements. Measured values and 
use of biocides must be recorded. Remote surveillance, such as via a web 
server, is highly feasible today. 

The existing simple desalination equipment, which mostly used to be only 
time-controlled, must be replaced with modern measurement technology. The 
minimum standard is a conductivity measurement for determining thickening. 
Through the evaporation of cooling water, insoluble substances in water and 
pollutants such as salt deposits remain. Alongside pollutants and the resulting 
possibility of algae growth, the cooling effect of the water declines due to 
thickening. Corrosion can damage plant parts. 

The pH value should also be measured. Strict pH value limits must be 
maintained for the correct operation of the cooling tower and the optimum 
effectiveness of many biocides. The general hygienic condition of the coolant 
medium can be monitored via a redox measurement. Depending on the plant 
type and chemical composition of the water, further measurements such as 
flow quantity, turbidity, or direct measurement of a disinfectant can be useful.  
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Image 1: AQUIS touch S + P enable new and existing plants to be 
technically upgraded to comply with the VDI Directi ve 

 

JUMO not only supplies suitable measurement and control devices to equip 
new cooling towers, but also for retrofitting and converting existing plants. For 
example, the JUMO AQUIS touch is perfectly designed to suit the 
recommendations of Directive VDI 2047, Sheet 2. Apart from the customary 
desalination of the cooling tower through conductivity measurement, the 
device also enables controlled dosing of biocides to ensure a hygienic cooling 
tower. The desalination lock during or prior to the biocide dosing, the 
observance of the contact times of the biocide, and the limit value monitoring 
of all important parameters are just some of the options. In addition, the device 
also offers – as required – the possibility of data recording in a tamper-proof 
data format, including, of course, the date and time stamp. This allows the 
operator to prove the correct functioning of their cooling tower even 
retrospectively over weeks and months. 

If the device is also connected to the company's intranet or connected to a 
telephone line using a modem, data can be called up or checked in the normal 
browser of any PC. Warning and alarm reports by SMS text message or email 
are also possible via such a connection. 24/7 monitoring of the cooling tower 
is therefore possible.  
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Image 2: Detailed image of a "cooling tower" 

 

Other possibilities include the measurement and control of the pH value, 
monitoring the hygiene standard of the cooling water with a redox 
measurement, or the direct measurement of common disinfection agents such 
as chlorine, chlorine dioxide, or ozone. 

 

 

Image 3: Particularly convenient: the JUMO CTI-500 already has part of 
the process control for a cooling tower "on board" for the inductive 
conductivity measurement.  

 

Adjustments can be easily made to existing plants thanks to the freely 
programmable AQUIS touch device series and the modular design.  
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Alongside evaporation cooling towers, other plant types are also affected by 
the new regulations. Systems which release aerosols and therefore potentially 
spread Legionella include:air washers, humidification systems, wet separators, 
fountains, car wash facilities, showers, rainwater and service water plants, 
whirlpools, and sprinklers. VDI 4250, which now exists in a new version, 
clearly rules: "Conditions which prevent the spread of Legionella must be met". 
VDI 4250 deals with the environmental and medical assessment of bio-aerosol 
emissions; that is, microbial air pollution and its effect on people.  

 

Summary: 

Everything that needed to be said was said. Manufacturers and operators are 
obliged to take all necessary steps. The VDI offers courses on this topic with 
support from partner companies. Modern measurement technology can make 
these processes safer. However, we should also not save in the wrong places. 
No one in the German cities of Ulm or Warstein wanted what happened either, 
but deaths and injuries still took place. The question of liability has become 
clearer by the new VDI Directive. In addition, the likelihood that such accidents 
will be prevented is much higher.   
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