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Reliable Shelf Life Through Hygienic Measurement 
Technology for Dairies 
 
Hygienic measurement technology ensures greater safety for production and 
reliable shelf life specifications for the user in the manufacturing of drinking 
milk and other dairy products. Milk is a natural product, but it spoils easily. To 
make it last and to kill off bacteria, various heat treatment processes have 
been developed over time. In this case, highly efficient hygienic measurement 
technology should be used, as it is the only way to guarantee that the milk is 
not re-contaminated during and after treatment. 

Heating processes play the most important role during the treatment of the 
milk. A deciding factor for the length of the shelf life is the temperature or the 
changes in temperature during heat treatment. Accordingly, temperature 
measurement here is challenging as life-threatening germs need be killed off 
and a minimum shelf life length needs to be reached. High-grade hygienic 
measurement and control technology, as supplied by JUMO, is indispensable. 

In addition to temperature, pressure and conductivity are also frequently 
recorded measurands during milk processing. These must be monitored and 
regulated for many processes to ensure uniform product quality. Several of 
these measuring instruments are presented below.  

The milk industry is divided into flash-pasteurized (KZE), highly pasteurized 
(ESL- Extended Shelf Life), and ultra heat treated (UHT) milk. For 
manufacturing pasteurized and highly pasteurized milk, the milk is heated in a 
plate or tube heat exchanger over a fixed period of time. Both processes are 
distinguished by the changes in temperature and time, which are controlled via 
the flow or the flow speed.  

Heat exchangers are divided into several zones for the treatment of raw milk. 
Zone 1 includes the heating up zone in which fresh milk runs in reverse flow to 
milk that has already been heated so that energy is saved. Zone 2 is the 
heating zone. The milk is brought to the required temperature here in reverse 
flow to hot water. Lastly, zone 3 is the heat retention zone. The temperature in 
this zone is now maintained and measured in a specific period and to a 
defined value.  
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Figure 1: Hygienic measurement technology for a heat exchanger 

 

General requirements for measuring points 

In the food industry, measuring devices with particular requirements are used. 
One such requirement focuses on the materials from which these measuring 
devices are made. The materials must be non-hazardous to health if the parts 
made from them come into direct contact with food. In addition, special 
regulations and standards exist. Examples are the EU framework regulation 
for consumer products ("Regulation [EC]  No. 1935/2004 on materials and 
articles intended to come into contact with food" or "Regulation EC 
 No. 2023/2006 on good manufacturing practice for materials and articles 
intended to come into contact with food"), the EHEDG standards, the 3A, and 
the FDA.  

For instance, JUMO generally uses 316L stainless steel with a surface 
roughness of ≤ 0.8 µ for sensors used in the beverage industry. If plastic is 
required for sensors (e.g. for the inductive performance measurement cells), 
the FDA-compliant PEEK is useful. If seals are required, the FDA-compliant 
material is also used in this case. 

Specific regulations also apply for the connection of sensors with the 
production plant – known as the process connection. These regulations focus 
particularly on its cleaning capability: if the process connection is difficult to 
clean, remaining pollutants can contaminate the next batch. An important 
aspect of good cleaning is not only to choose the correct connection, but its 
correct insertion. For this purpose regulations and standards also exist which 
were developed by the EHEDG and other organizations. 

JUMO offers an EHEDG-certified adapter system for different sensors that 
meets the requirements of the beverage industry. The modular system can be 
used for a variety of measuring devices and offers a wide range of process 
connection adapters, such as VARIVENT®, clamps, aseptic fittings, welding 
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sockets, and orbital welding sleeves. As a result, the measuring device can be 
mounted and dismounted as often as required. Thanks to simple installation, 
cleaning, and repair processes, the plant downtime and the consequential 
relevant costs are minimized. 

 

 

Figure 2: PEKA adapter system 1) Aseptic fitting in accordance with DIN 
11864-1A, 2) Clamp in accordance with 32676, 3) VARIVENT® 4) Welding 
socket 5) Orbital welding socket 

 

Temperature sensors 

In the beverage industry, RTD temperature probes equipped with Pt100 
measuring sensors have become established. The advantages of the devices 
lie in their high durability and the good reproducibility of the electrical features. 
For the electronic system, high-grade stainless steel heads are used with 
protection type IP67. Different devices are available for various application 
areas. The JUMO Dtrans T100 is ideal for measuring points that are difficult to 
reach and that offer little room for the measuring device. It is available with all 
current process connections and can be used with or without transducers.  

For instance, if the user measures the temperature in a milk cooling tank and 
wishes to display it directly on site while simultaneously wanting to activate 
cooling during temperature excess, then the JUMO DELOS T is the ideal 
device. It is a temperature switch with a display and analog output. The 
illuminated temperature display can be rotated as required, so that the DELOS 
T can also be installed above the head. In the event of an alarm, the 
illuminated temperature display will switch from amber to red. 
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Figure 3: JUMO Dtrans T100 and JUMO DELOS T  

 

Pressure sensors 

For pressure measuring devices, sensors and transducers always form a unit. 
Piezoresistive sensors are usually used as pressure sensors. They are 
therefore highly ideal for typical measuring ranges in the food industry (0 
to 100 mbar – 0 to 25 bar). Standard devices are intended for use with 
medium temperatures between -30 and +120 °C.  

For CIP (Cleaning in Place) plants and sterilization plants, hygienic process 
connections are available for medium temperatures of up to 200 °C. The 
accuracy of pressure transmitters is essentially specified through their 
deviation from the characteristic line and the medium temperature. For the 
electrical connection, different solutions are available depending on the 
required protection type. A cable socket in accordance with DIN EN 17 5301 is 
sufficient for compliance with the IP65 protection type. In order to fulfill the 
IP67 protection type, a connection with a fixed connecting cable or an M12 
round plug is used. 

 

   

Figure 4: JUMO dTRANS p31, JUMO dTRANS p20, and JUMO DELOS SI 
pressure transmitters  
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Conductivity sensors 

In the beverage industry the inductive conductivity measurement plays an 
important role – particularly so in the cleaning of production plants. Nowadays, 
since Cleaning in Place is almost exclusively used, this measuring method is 
indispensable. In CIP plants, on the one hand, the conductivity is used to set 
the concentration of the lye or acid used to clean the plant while on the other 
hand the phase separation between the lye, acid, and water is controlled via 
conductivity during and after cleaning. 

The JUMO tecLine Ci conductivity sensor with an integrated, rapidly reacting 
temperature probe is ideal for this measurement and for conductivity 
measurement in production plants. It records the conductivity as well as the 
process temperature. The overall construction of the sensor conforms to 
EHEDG standards. The joint and gap-free design as well as the high quality of 
the finish meet the highest standards for aseptic processes. The body material 
is made out of FDA-compliant PEEK (polyether ether ketone) in a quality that 
is approved for food use. Some versions can be supplied with an EHEDG 
certificate. 

The sensor is primarily designed for use in installations of the food and 
beverage industry. As the sensor measures inductively, it is practically 
maintenance-free compared to the conductive measurement method. 
Deposits and grease/oil films on the surface of the sensor have no effect on 
measuring accuracy. 

 

 

Figure 5: JUMO tecLine Ci conductivity sensor 

 

Summary 

Whether for pasteurizing, high-pasteurizing, or ultra-high heating processes, 
the temperature is the decisive measurand. With optimally constructed 
measurement technology, the cleaning processes of the plants and the 
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reliability of the product quality can be improved. A decisive factor is the 
choice of temperature probes and the correct process connection. The 
application specialists at JUMO possess the relevant expertise to optimize the 
process. 
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