
Energetic Optimization in Milk Powder Production 

Process can be resumed in 
the schema by taking air, dry-
ing it to Mixing Ratio 3-4 
(grams / kg, heating it to 200-
230 °c - (much less expensive 
to heat dry air as opposed to 
humid air). 
The milk is passed over an 
evaporator to extract some of 
the water and leaves a viscous 
liquid which is pulverized into 
the drying tower by a spray 
nozzle. 
Upon contact with the hot air 
220 °C the milk “vapor” is con-
verted to solid particles of 
powder and falls to the bottom 
of the tower where its re heat-
ed and collected. 
The hot dry air has now be-
come loaded with humidity 
and is expulsed via the Cy-
clone which extracts the air 
while collecting the milk parti-
cles that have stayed in sus-
pension. 

Process 

The expulsed air has a tem-
perature of about 80-85 °C 
and has a Mixing ratio of 35 to 
60 grams depending on how 
the system is run. As on the 
input air and, the dried air, we 
also measure here the grams 
of water expulsed (mixing ra-
tio). 
It is recommended to fit 
the system with sleeve 
filters and to place the 
sensor behind the filter 
to avoid clogging of the 
probe head with milk 
particles. 
 
At this point of measure-
ment we use HygroClip 
HC2-ICxx probes with 
HF8/HF5. More and 
more being equipped in 
this zone with ATEX 
material. 
 

The measurement on the input 

air and the dried air can also 

be done with the HC2-ICxx 

probes but sometimes the air 

is so dry coming out of the 

dryer that it may be better to 

use the HC2-LDP probe. 
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Facts & figures: 

Today in most companies energy 

consumption has become a key cost 

and is monitored more and more. In 

this application we will examine how 

Professor Pierre Shuck - INRA-

University of Rennes researched and 

developed a software for drying 

systems in general. We will look how 

this software in conjunction with 

Rotronic material has improved 

energy consumption in Milk powder 

production. 

Milk production and consumption is 
increasing by 3-4 % per year and 
especially in the Asian markets as a 
direct food or as additives for the 
food industry. In Europe until De-
cember 2014 milk production was 
controlled by Brussels by individual 
quotas per country which in turn 
applied these quotas to individual 
producers. This system has been 
applied for over 20 years and has 
thus avoided having to put milk 
surplus into intervention. 

The quotas have now been aban-

doned and the major Producers 

(Germany 30 Million tons, France – 

25 Mil tones, Holland and New 

Zeeland ) are now increasing the 

production. This increase will in 

variably cause the price of milk to 

drop - from 3100 E per ton of Milk 

powder in 2014 to 1770 E in 2015. 

Production costs are increasing so it 

has become vital to lower one of the 

major costs in the production. 

Milk on average according to 

breed and food type has a 

water content of about 87 % 

and shelf life depends on the 

type of pasteurization meth-

ods. Liquid milk is bulky and 

the best way to store it is in 

powder form. 1 liter of Milk 

gives 100 grams of milk pow-

der. It takes 7’056 KWh to 

produce 1 kg of powder. 

The first step is to know the 

AW of your milk sample and 

its desiccation time or how 

“sticky” the milk sample is. 

See Fig 1 and 2 - Desiccation 

Cell, using zeolite to dry and 

the desiccation curve traced 

on HW4 using the AW sensors 

and HygroLab HG2-S. The 

time it takes to desiccate the 

sample is vital to know as it 

will be a clear indication of 

how much time and energy will 

be needed in the real drying 

tower. 

FIG.1                    FIG.2 

 

1 LITER OF MILK GIVES 
100 GRAMS OF MILK 

POWDER 

 

REDUCTION IN ENERGY 
CONSUMPTION CAN BE 

AS HIGH AS 5-25% 
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If you over dry you get very 

dry milk powder but your 

energy consumption is high-

er and thus added cost. You 

have to optimize the system 

following all the measure-

ments. 

Today most companies are 

using the software and our 

instruments to monitor the 

process but today one or 2 

companies are hoping to use 

the direct measurements on 

the input output air to pilot 

directly through PLC’S the 

entire drying process, by 

varying on the parameters 

notably the number of grams 

of expulsed air. 

As well as humidity , temper-
ature, grams of Water vapor,  
there are quite a few other 
parameters added such as   
air, volume, milk volume, 
temperature, AW values, 
pressure and others. 
The data is fed into the soft-
ware and it can calculate 
how your system is drying - 
efficiently or not. If you under 
dry as you want to save en-
ergy sometimes the milk 
powder is too wet and it 
sticks and clogs the drying 
tower (see image). 
 

So these measurements,    
grams of expulsed air and  
the input grams from the  
dried heated air become   
more critical and have to  
have the right balance other-
wise clogging, or energy  
waste. 
 

Sample page from Schluck soft-

ware: 

Tips 

Probes should be withdrawn during the cleaning cycles of the towers 
Place the expulsed air probe behind the filters - if no filters are used then the probe will have to be protected with a deflector 
but will be much less efficient. 
Change filters ( SP-S15 ) regularly as they can get clogged with heated powder. 
Calibrate the probes at least once a year. 
Check with customer, his decision …  which  zones are classified ATEX. 
Desiccation curves are done in the standard mode, not AW quick. 
You can apply this to most drying processes (yeast, eggs, etc.). 
Certain companies which have installed this system have been able to reduce energy consumption between 5-25 % … 

HygroLab C1, plus HW4 software: 

4 Desiccation cells and HC2-AW 

sensors 



Probes:  

HC2-IC102 

-100...200 °C, 

0…100 %rh, 

±0.8 %rH, ±0.1 °C 

 

HC2-IC402-A 

-100...200 °C, 

0…100 %rh, 

Ø15/25 mm, 

±0.8 %rh, ±0.1 K°C 

 

HC2-SM-EX 

ATEX II 1/2 G Ex ia IIC 

T5...T4 Ga/Gb 

ATEX II 1/2 D Ex ia IIIC T80°

C...T110°C Da/Db IP66  

Transmitters:  

HF5 series  

For interchangeable 
probes,  
All psychrometric calcula-
tions available… 
ATEX II 1/2 G Ex ia IIC T5...T4 
Ga/Gb 
ATEX II 1/2 D Ex ia IIIC T80°
C...T110°C Da/Db IP66  

 

HF8 series 

For two interchangeable 
probes,  
With data recording func-
tion, 10,000 point, 
Same function with 
HF5... 
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Customer benefits: 

Rotronic products: 

What solution can Rotronic offer? 

Software:  

HW4 software 

Viewing of measured 

values/monitoring,  

Room layout, 

Archiving of data,  

Instrument configuration,  

Analysis and calculation 

tool,  

Psychrometric parame-

ters,  

Statistical functions, 

Alarms... 

on the roof of drying cham-

ber and resist chemical pol-

lution. With a flexible HF5 

transmitter, the outputs can 

be set to the customers re-

quirements. 

With both digital and a range 

of analogue outputs availa-

ble as well as several probe 

mounting options, products 

can be selected for all appli-

cations. 

Measurement data can be 

viewed on HF5 with display 

or remotely via HW4. 

Rotronic provides a range of 

instruments for environmen-

tal monitoring and control. 

Rotronic HC2-IC industrial 

temperature and humidity 

probes, are successfully 

working in this tough applica-

tion, the probes are installed 

net RJ-45, Rotronic can pro-

vide the solution for each 

installation. Customer can 

monitor on-site or by remote. 

Long term stability: 

With long term sensor stabil-

ity of under 1 %rh per year 

(depending on the environ-

ment), Rotronic offers the 

possibility to “plug & play”: 

install the device and leave 

it. We would recommend 

regular spot checks between 

multi-point calibrations. 

Accuracy: 

Choosing Rotronic products 

gives you the best accuracy 

on the market. 

Precise temperature and 

humidity measurement ena-

bles the ventilation units to 

work at their maximum per-

formance. 

Communication: 

With all the different com-

munication methods, from 

RS-485, Wireless to Ether-

Calibration:  

All of the Rotronic products 

are digital so the whole 

calibration procedure can 

be performed via a PC, or 

directly from the device 

using Rotronic humidity 

standards. 

Rotronic offers portable 

calibration solutions in the 

form of our HygroGen2 

generator for end users. In 

addition we can provide 

ISO-17025 calibration ser-

vices. 

HF5 series humidity & temper-

ature transmitter 

HygroClip2 with AIRCHIP3000 

technology  

Probe deployment in a drying 

room 


