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HydroLog NT provides reliable results on climate ch anges during transport 
 

Every product has its story  
 
For over 30 years, Rotronic AG has been one of the world's leading manufacturers 
of humidity sensors and humidity measuring devices. In HVAC technology 
(heating, ventilation and air-conditioning), in light industry, in pharmaceuticals or 
chemicals, in meteorology, agriculture, medical technology or transport – there is 
hardly any area of our economy where humidity is not measured and, depending 
on application, recorded too. 
 
In the area of intralogistics, batch tracing 
is becoming an increasingly important 
topic. Lots of things can happen on the 
way from the manufacturer to the end  
user. It is a quality characteristic for  
every company to be able to show 
customers clearly what is happening 
 to their goods and at what stage as  
they are transported to them. With  
global transport, this applies particularly  
for the parameter of humidity. The  
following article will examine the  
specific problems of the transport  
system. However, a little bit of theory  
is unavoidable for a better understanding. 
 
The measurement process  
There are various ways of measuring  
relative humidity. The commonest are:  
dew point level, infrared, microwave or  
conductivity measurement, psychrometer,  
hair hygrometer, resistive and capacitive  
measurement. Many of these methods 
are either very expensive, time-
consuming,imprecise or sensitive to 
condensation and therefore not suitable 
for use in the transport industry. 
Capacitive sensors are  
particularly well suited to this 
measurement task. Even resistive 
sensors are being displaced by 
capacitive sensors, since they 
too can react sensitively to condensation and  
do not cover the entire humidity range. Today,  
the most commonly used sensors are  
hygroscopic polymers, which are extremely  
precise, have excellent temperature sensitivity  
and are not sensitive to condensation.  
Rotronic produces the humidity sensor  
with the largest temperature range to date:  
-50 to 200°C. This is a value that is not achieved  
by any other sensor. 

Handling of goods in the docks – on their journey, containers are exposed 
to extreme fluctuations in temperature and humidity. 



 
 
Capacitive measurement  
The capacitive measurement 
principle is based on the change in 
the dielectric properties of a polymer 
plastic as a function of the relative air 
humidity affecting the plastic. A 
hygroscopic substance – in our case, 
the polymer – naturally tries to bring 
itself into balance with its 
surroundings. This balance is 
achieved without any power being 
supplied to the sensor. As a function 
of the temperature and the quantity 
of water stored in the polymer, a 
corresponding water vapour pressure 
forms on the surface of the polymer. 
Any difference between this water 
vapour pressure and the water 
vapour pressure of the surroundings 
is balanced out by the exchange of 
water until the two pressures are 
equal. The quantity of water which is 
bound by the polymer changes with 
the water vapour pressure and 
temperature of the surrounding air, 
which in turn also changes the 
dielectric properties of the polymer. 
 
The Hygromer Sensor is designed in 
such a way that the polymer and two 
electrodes form a capacitor. The change 
in the dielectricity constant brings about 
a capacity change, which can be 
electronically evaluated and displayed 
as relative humidity. Because the sensor 
is based on the capacity measurement 
principle, no heat is produced during 
operation. The effect on the 
environment is therefore negligible even 
in closed measuring chambers of the 
smallest dimensions. The sensor is 
stable immediately after the supply 
voltage has been switched on. The 
Hygromer Sensors are famous for their 
excellent precision and long-term 
stability. The drift, i.e. the deviation 
between the measured value and the 
effective value, is less than 1% RH per 
year. 
 
 
 
 
 

The HygroLog NT provides reliable readings of  
changes in climate during transport. 



Definition of humidity  
 
Humidity is indicated in various different 
dimensional units. Depending on the task 
in hand, the parameters required vary. 
Conversion is not always easy. The 
quantity of water contained in a gas, for 
example, can be indicated in grams of 
water per kilogram of gas or in grams of 
water per cubic metre of gas. Because 
the dimensions of a gas, however, 
depend in turn on its temperature, it is 
obvious that a simple conversion is often 
not possible. 
 
In addition to many other parameters, we 
therefore make a distinction between the 
absolute and relative humidity. Rotronic 
Hygromer Sensors always measure the 
relativehumidity. From this, further 
parameters, such as the dew point or 
absolute humidity, etc., can be 
calculated. During transport, it is mainly 
the values for relative humidity, dew point 
and dry temperature which are required. 
 
Humidity measurement using digital 
technology  
Because the instruments in the HygroClip 
range work exclusively with digital 
technology, they provide a number of 
advanced functions which offer major 
advantages to users, buyers and 
engineers: the digital technology gives a 
clear improvement in measurement 
precision and is much more user-friendly. 
In addition, it offers practical advantages 
such as the fact that the probes can be 
swapped over and psychrometric 
parameters can be calculated, plus 
expanded connection options and the 
user-specific configuration, which 
simplifies maintenance and increases 
flexibility. 
 
HygroClip S is a combined humidity and 
temperature sensor module which is 
used in many Rotronic products such as 
hand-held measuring devices, data 
loggers and measuring transducers. It is 
already very popular with OE 
manufacturers thanks to its excellent 
performance and reasonable price. 
HygroClip has already become a 
standard in many applications, covering 

almost every conceivable application in 
countless configurations. It can also be 
configured for the specific needs of OE 
manufacturers. These include variations 
in the shape of the housing, colour, plugs 
or cable length, which can all be 
incorporated into a customer-specific 
design. 
 
Can be changed over in seconds  
The most important property, however, is 
the ease with which it can be replaced. A 
HygroClip sensor module can be 
changed over in seconds without any 
calibration of the display instrument or 
the data logger being required. Thanks to 
the digital technology, the precision 
between the probe and the display device 
is absolute: a 1 is always a one and a 0 is 
always a zero. There are no intermediate 
values. 
 
One very important criterion is also the 
lack of sensitivity to condensation and 
pollutants of all types. HygroClip probes 
are not sensitive to condensation. When 
they are dry again, they work exactly as 
they did before the condensation 
occurred. Their sensitivity to pollutants in 
the air is also relatively low. If the effect 
should nonetheless become too great, 
the probe can simply be replaced without 
the precision of the measurement being 
affected and without the basic device with 
the probe needing to be recalibrated. 
 
Humidity measurement in the 
transport industry  
The long-term recording of humidity and 
temperature measurement data is 
extremely important in many applications 
such as transport, production processes, 
warehouses and test systems. It thus 
becomes possible to statistically evaluate 
data on changes in temperature and 
humidity. They provide valuable 
information about the level of the values 
or their fluctuations which may, under 
some circumstances, have an effect on 
people, material and objects. The 
Rotronic data loggers are very precise 
and yet easy to handle and maintain. 
They can be configured and programmed 
even by less experienced users using a 
user-friendly Windows-based software. 



The data can be displayed in either 
graphic or statistical form. A wide range 
of exchangeable probes mean that they 
are easy to maintain and flexible to use. 
In the transport industry, humidity 
measurement is becoming particularly 
important. Not only sensitive goods are 
being monitored more and more. 
Nowadays, it is essential for the storage 
and transport conditions to be traceable 
completely, from production through to 
the retailer. In the warehouse, this is no 
problem: permanently installed 
measurement transducers control the air-
condition systems and the corresponding 
data are logged. But what happens 
during transport? 
 
Whether the truck full of fresh fish or fruit 
has been standing too long in the sun 
without refrigeration, or whether a 
product that is sensitive to the cold has 
been left overnight in the truck and been 
damaged – Rotronic data loggers provide 
complete proof of changes in 
temperature and humidity. 
 
Overseas transport  
Often, Rotronic data loggers are packed 
with commercial goods and register 
climatic data without being noticed by the 
transporters. During a trip by sea, 
extreme fluctuations in temperature and 
humidity will naturally occur: storage 
areas are often below the water line, 
which, if the air humidity is high, can 
rapidly cause condensation and, if the 
goods have been badly loaded, damage 
to the goods themselves. Changes in 
temperature and humidity will also be 
recorded over the course of days and 
nights. Here, a data logger is an essential 
tool if changes in climate during the 
transport of a product need to be proved. 
Guarantee payments are often 
dependent on this. It is thus clear that 
measuring the climate during transport is 
extremely important. 
 
The data loggers are programmed in 
such a way that they only record data 
during a certain time (programmed in 
advance), and then become inactive after 
this. The recipient of the product or the 
transport company can evaluate the data 

loggers himself or return them to the 
supplier, who carries out the evaluation. 
An important point here is the safety of 
the recorded files against manipulation. If 
a file is manipulated, this is shown during 
evaluation with the software. 
 
FDA validation  
In the pharmaceutical and food industries 
in particular, validation according to FDA 
CFR 21 Part 11 (FDA = USA Food and 
Drug Administration) is an important 
criterion. Rotronic devices and software 
comply with FDA requirements and the 
corresponding validation certificates are 
available. 
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