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At the end of 2004 the company represented by the author 
introduced the first radar sensor to be developed specifically 
for level measurement of bulk materials. The great advantage 

of radar as a physical measuring principle is that it is scarcely affected 
by process parameters like dust or airflow. 

Nor are the radar signals sensitive to high temperatures, so installa-
tion in klinker coolers is also a possibility. In addition to this, this radar 
sensor is 1 000 times more sensitive than conventional equipment. 

The following examples show the potential for radar technology 
in a cement plant. 

Level measurement in limestone crushers 

Figure 1: Graphical representation of the measuring 
system in a lime-stone crusher.

Capacitive probes for level measurement 
are often installed in limestone crushers to 
prevent overfilling.  Even if they are of mas-
sive construction these probes are subject 
to considerable wear under the tough pre-
vailing operating conditions. Non-contact 
level measurement with radar is an alternative 
here. The continuous signal output allows 
the limits to be varied, which provides addi-
tional flexibility in the operation of the crusher.  

Belt transfer points during transport of raw materials 

Limit switches or continuously operating ultrasonic sensors are often 
used to prevent overfilling of belt transfer stations. Here again, radar 
technology offers the advantage of non-contact measurement of the 
level, and is not affected by the filling noise or severe dust genera-
tion. Low maintenance expenditure and a high level of reliability are 
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Continuous determination of the levels of bulk materials in silos and storage halls, and also in crushers or clinker coolers, represents one of the 

challenges of the cement production process. High dust concentrations, extreme temperatures, severely abrasive stresses and difficult instal-

lation conditions make the measurements more difficult and often lead to high maintenance costs. 

important criteria for the measuring points, which are often located 
at long distances from one another. 

Storage of aggregates 

Aggregates such as quartz sand, are often stored in multi-compart-
ment steel silos. Profiled steel sheet is used for the partitions to 
achieve stable division of the segments. This represents a consider-
able measuring problem for non-contact level measurement using 
ultrasound or radar, as the transmitted signals are very strongly re-
flected by the structured surface of the steel sheet with its trapezoidal 
corrugations. This generates a substantial interference signal over 
the entire measuring range. The very good signal clustering of the 
VEGAPULS 68 with a horn or parabola antenna allows the transmit-
ted signal to be directed optimally at the product surface. This can 
substantially reduce any interference. 

Level measurements in raw meal silos 

The raw meal is usually placed in intermediate storage after the 
mill to facilitate continuous feed to the rotary kiln. It is logical to use 
guided microwaves or freely radiating radar sensors here, depending 
on the size of the silo. The high bulk density of the raw meal causes 
a severe strain on the contact measuring sensors and the sensor 
mounting devices if the cables are over 20 m long. Microwaves are 
not affected by the extreme dust generation in the silos so again non-
contact radar technology offers advantages over ultrasonic sensors.  

Level measurement in fuel stores 

Level measurement in fuel stores is another interesting application 
for radar technology. Depending on the medium involved there are 
different sensors available for optimum measurement of the volumes 
of liquids or bulk materials. 

A high level of measurement accuracy is often required for level 
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measurements in oil tank stores. In this case the VEGAPULS 62 is 
used. With an accuracy of better than 5 mm the radar sensor facilitates 
controlled allocation and storage of the fuel. The VEGAPULS 68 bulk 
materials sensor is optimally suited for measuring coal or measuring 
replacement fuels, such as animal meal. With appropriate approval it 
can be used in potentially explosive areas. 

Measurement of the bed depth in clinker coolers 

One of the most extreme applications of radar 
technology in a cement works is the measurement 
of the bed depth in a clinker cooler. Even in this 
difficult application radar sensors are capable, with 
appropriate air cooling, of measuring the bed depth 
of hot clinker at well over 1 000 °C. By extending 
the antennae, which can also be bent, the sensor 
electronics can be removed from the hot part of 
the cooler without any difficulty and placed in an 
easily accessible location. 

Figure 2: Graphical representation of the measuring 
system in a clinker silo.

 
Storage of cement clinker 

Cement clinker is usually stored either in halls or in silos of consider-
able size. Measuring the contents in large clinker silos with diameters 
of more than 30 m and heights of 40 m places particularly heavy 
demands on the measuring technology. The different filling and ex-
traction points produce a very variable bulk material geometry that 
cannot be measured with just one sensor. Several sensors are often 
used in order to measure the profile of the bulk material geometry. 
By equipment-specific coding of these radar sensors it is possible 
to operate several sensors immediately next to one another without 
any mutual interference 

Storage of cement 

The silos are often divided into segments of varying size for storing 
the different types of cement produced in a cement works. The silo 
is filled at different points with the aid of aerated trough conveyors 
or by pneumatic injection. Again substantial demands are placed on 
the technology used for measuring the silo levels. 

Extreme dust generation occurs due to the continuous conveying 
flow and the intermittent pneumatic filling. The product input causes 
the bulk material to form considerable peaks that are inverted into 

troughs in the material when the silo is emptied. Conventional meth-
ods of measurement very quickly reach their physical limits because 
of the difficult conditions. Even under these operating conditions 
radar technology can provide reliable measured values. 

Conclusion 

The particular physical properties of non-contact radar technology 
make it suitable for many measuring tasks within the cement pro-
duction process. It can be used anywhere, regardless of dust, filling 
noises or pneumatic filling, and it enables the contents of the different 
storage devices to be measured reliably.

VEGAPULS 
68 with horn 
and parabola 
antennae. 
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