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Hygienic, Efficient, and Dry 

Measurement technology for powdered milk plants  

 

Powdered milk is becoming increasingly popular acro ss 
the world. The last few years have seen powdered mi lk 
plants constructed in many dairies, and this contin ues 
today. Measurement technology plays a decisive role  here 
in making the process safer and more efficient.  

For months now, parents in many supermarkets have been 
looking for powdered milk for their babies, but to no avail. The 
principle reason for this is the huge demand from China: 
manufacturers of baby food have noticed a massive increase in 
the past few months. Since the milk contamination scandal in 
2008, when at least six infants died and approximately 300,000 
fell ill, many parents in China no longer trust domestic 
manufacturers and are looking in earnest to obtain products 
from abroad. In 2013, trust in these manufacturers was shattered yet again by 
another milk powder scandal.  

Powdered milk is milk from which all water has been evaporated. A distinction 
is made between whole milk, skim milk, and whey powder. The areas in which 
powdered milk can be used are many and varied. For example, it is used for 
manufacturing cheese and yoghurt, but also for sweet and baked goods, and 
above all chocolate and baby food.  

Procedures for manufacturing powdered milk include spray drying and roller 
drying, whereby spray drying is the more frequently used process. Using a 
nozzle, milk is placed in a hot air stream at approximately 200 bar in the spray 
tower (temperatures vary up to 200 °C according to the apparatus), which 
dries the milk to a fine powder in a fraction of a second. The energy required 
to evaporate the water from the milk is then transferred from the hot air stream 
to the milk. By mixing milk with hot air, a drying process is created, whereby 
the low relative humidity of the air evaporates or vaporizes the volatile phase 
of the milk spray. The product is cooled by evaporative cooling in this process. 
The water produced has a temperature of approximately 80 °C and is 
conveyed to the heat recovery system. For example, milk on the way to the 
spray tower is preheated to between 20 °C and 60 °C. The spray device is 
located on the upper part of the spray tower. The end dried product is 
generally separated from the air stream by a cyclone filter and can then be 
extracted. The spray drier is strictly speaking a short-time drier, where drying 
takes place in seconds and with no damage to the product. If the particles 
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reach the wall at the end of the drying chamber, they must dry and not stick 
together. A drying chamber should therefore always be designed so that it is 
large enough to avoid frequent problems with deposit build-up during 
operation.  

 

Figure 1: Example of a spray tower equipped with JUMO measuring devices 

 

Measurement technology 

Many measurement and control devices come into use in a spray tower and 
also in the upstream processes, thus enabling a fully automatic process and 
consistent product quality. In factories, these products are generally divided 
into dry and wet areas. The measurement technology used must also fulfil 
other requirements for each of these areas.  

 

In the wet area – flawless hygiene 

The requirements for temperature, conductivity, pH value, and pressure 
sensors in the wet area prior to milk drying correspond to the current hygiene 
requirements of the food industry. Any employed sensors that come into direct 
contact with the medium must comply with specific hygiene requirements. This 
applies, for instance, to the material used – typically stainless steel 316L 
(1.4435) with a surface roughness of ≤ 0.8 µm. If seals are used, standardized 
material which complies with the FDA (Food and Drug Administration) is used. 
Furthermore, the material must be resistant to various cleaning agents, such 
as caustic soda and nitric acid. The filling oil used for the pressure transmitter 
must also be suitable for use in foods and must comply with the FDA.  
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Safe and clean 

Clearly defined requirements also apply for the connection of the sensor with 
the production plant – the so-called process connection – and above all with 
respect to how easily it can be cleaned: if the process connection cannot be 
cleaned easily, any residual deposits could contaminate the subsequent 
batch. Proper cleaning requires not only the selection of the right connection, 
but also the correct installation of the connection. There are also regulations 
and standards relating to this, for example those developed by the EHEDG 
(European Hygienic Engineering & Design Group). The PEKA process 
connection adapter system from JUMO (Figure 2) is a particularly user-friendly 
solution, for instance. It is also available for the temperature, pressure, and 
conductivity measurands. PEKA is a German abbreviation and stands for 
'Praxisgerechtes EHEDG-Konformes Adaptersystem' (practical EHEDG-
compliant adapter system). Product-contact parts of the EHEDG-certified 
adapter system are made from stainless steel 316L (1.4435) with FDA-
compliant seals and a standard surface roughness of Ra = 0.8 µm. Thanks to 
cavity-free mounting and the hygienic design, the system is easy to clean and 
specially adapted to meet the requirements of the food and pharmaceutical 
industries. The range of different process connections (welding socket, orbital 
welding socket, clamp, aseptic according to DIN 11864-1 and Varivent) makes 
the system extremely versatile and ideally suited for virtually any application. 
The benefits are clear to see: measuring devices can be easily replaced, the 
devices can be unscrewed and re-screwed several times with no loss of 
quality, and the mounting location is sealed using plugs developed in-house. 

 

In the dry area – stable and safe 

The dry area, that is, in and around the spray tower and up to and including 
the packaging of the products, is a powder Ex-zone. The requirements for 
measurement sensors are quite different here. All devices installed in this area 
must be inspected and approved in accordance with EU Directive 94/9/EC. 
For starchy and sugary powders, such as powdered milk, explosion protection 
measures are currently essential, as these powders only require a few 
millijoules in order to ignite. During powdered milk production, therefore, the 
measurands of temperature, pressure, and humidity must be measured and 
controlled as precisely as possible.  

The temperature is measured in the air supply line, the milk supply line, the 
spray tower, and the exhaust air. The process is also controlled using the 
exhaust air. This means that the exhaust air must be dried and heated 
according to the temperature and humidity content, before it can be 
reintroduced to the process.  
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Ideally, the temperature measurement will be provided at this point by the 
JUMO Wtrans T-Ex. This is a wireless measuring system with ATEX approval. 
The device can be operated directly in a potentially explosive area. The 
corresponding receiver is installed outside of the actual Ex-zone. The wireless 
technology allows the user to transmit temperature values from the Ex-area to 
other areas. 

 

 

The various pressure measurement tasks to deal with in and around the spray 
tower can be safely and precisely measured with the JUMO dTRANS p20 
series. In the JUMO dTRANS p20 series, both pressure transmitters and 
differential pressure transmitters for Ex d and Ex ia areas are available. The 
convenient external control knob enables quick adjustment from the outside, 
without the need to open the device. Parts exposed to the medium are made 
of stainless steel (alternatively with NiMo alloy, or with a Monel, titanium, or 
PTFE coating when used with a pressure separator) and thus offer optimum 
resistance. The measuring instrument has a high degree of precision with 
deviation from the characteristic line of 0.05 %, and offers excellent long-term 
stability of < 0.1 % per year. The version with explosion protection "Ex d 
(flameproof enclosure)" allows installation of the connection for zone 20 and 
the entire pressure transmitter in zone 21.  



 

 

 

Reliable product quality thanks to appropriate meas urement technology

The innovative sensors from JUMO offer an ideal solution for making the 
process of milk drying more efficient and reliable. Cost
with protective barriers and supply isolators can be dispensed with by using 
the wireless JUMO Wtrans T Ex RTD temperature probe. JUMO products thus 
play an important role in enabling powdered milk to be manufactured at a 
consistent level of quality, even in large quantities. This provides assurance to 
both the manufacturer and the end user with regards to a highly sensitive 
product. 

 

Captions 

Fig. 1: The process of spray drying with JUMO measurement technology

Fig. 2: For captions, see image

Fig. 3: JUMO dTRANS p20 process pressure transmitters and differential 
pressure transmitters provide high process reliability
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