
Rotary valves: robust conveying  
As demands for sustainable cement production impact on bulk materials handling, 
more robust and durable valves for cement conveying lines are being developed. These 
withstand abrasive materials for longer and often provide energy savings in terms of 
operation.
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The handling of abrasive bulk materials 
in the minerals and cement industries 

occurs in challenging conditions, 
particularly in terms of components in 
pneumatic conveying systems. These 
systems are subject to extreme wear 
caused by a combination of the abrasive 
materials handled, high differential 
pressures and conveying speeds. 

To meet these demands Coperion 
has developed the DuroProtect wear 
protection concept for rotary valves, 
backed by knowledge and experience 
gained through the implementation of 
many projects, research and testing.  For 
example, its in-house wear test facility 
enables the testing and evaluation of 
Coperion’s wear protection concept and 
used materials (eg, chrome, tungsten 
carbide, ceramic) in combination with 
highly abrasive bulk solids from customers. 

With this experience Coperion has 
succeeded in developing a finely-balanced 
portfolio of different wear protection levels 
for its rotary valves – ie, the DuroProtect 
concept. Furthermore, the company has 
recently refined this DuroProtect system to 
further comply with the present and future 
needs of its customers. 

Considering all aspects of customer 
applications (including bulk material 

properties, differential pressures, 
conveying speed) and individual needs, 
Coperion is able to provide the optimum 
solution.

Pneumatic conveying
Rotary valves are becoming increasingly 
important in the pneumatic conveying of 
abrasive bulk materials, especially in the 
cement industry. 

Compared with other feeding 
technologies used to date (such as screw 
pumps or pressure vessels) rotary valves 
offer significant advantages and are 
becoming even more attractive due to the 
benefits offered by Coperion’s DuroProtect 
concept. With the range, it is possible to 
satisfy all customer requirements of wear-

protected rotary valves in the cement 
industry. Throughputs of up to 300tph and 
conveying pressures of up to 2barg can be 
achieved – either by blow-through rotary 
valves or discharge rotary valves. 

The main advantage of a blow-through 
rotary valve, as provided by Coperion, 
is the higher possible throughput rate 
particularly at high conveying pressures, 
due to the forced emptying of the rotary 
chamber (see also Figure 2).

Benefits of rotary valves
One of the most important challenges in 
the cement and other industries is saving 
energy, particularly for sectors that have 
high energy consumption. 

Using rotary valves to feed pneumatic 
conveying systems in cement applications 
has a significant impact on the energy 
consumption of the complete pneumatic 
conveying system. Therefore, it saves 
costs and reduces environmental impact 
tremendously.

Low power drive units
Rotary valves only require low power drive 
units. In typical cement applications the 
drive power on rotary valves is in the range 
of 5-10kW. Therefore, compared to screw 
pumps – which can be equipped with 
150kW drive units or even bigger – power 
consumption can be reduced by 90 per 
cent and more in identical applications. 

Figure 1: Coperion’s DuroProtect concept

Figure 2: blow-through rotary valve
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Low pressure loss and air 
leakage levels
However, the low power requirements 
of the rotary valve unit is not the only 
energy-saving factor. Leakage of conveying 
air and pressure loss in the conveying line 
are also major factors that influence power 
consumption of the complete system and 
therefore, investment and operating costs.

A rotary valve creates only ~50mbar of 
pressure loss and air leakage can be kept 
at a low level via small gaps between the 
rotor and housing, which are additionally 
sealed by the bulk material itself, 
regardless of whether the rotary valve is 
running under full load or with reduced 
capacity. The pressure loss of a screw 
pump for example, with up to 300mbar, is 
much higher and the optimum operating 
parameters in terms of pressure loss and 
leakage rate can only be achieved under 
full load conditions.

Due to these characteristics of rotary 
valves, the air supply system for the 
conveying air can be sized ~10 per cent 
smaller, since the required air volume as 
well as the conveying pressure can be 
reduced. Another potential saving is the 
reduction of CO2 costs, which should also 
be considered.

The various factors combined are the 
key to an optimal solution that amortises 
within months. 

Easy installation
A further advantage of the rotary valve is its 
customer-friendly and simple installation. 
Expensive and elaborately reinforced 
foundations (necessary for other heavy 
weight solutions) are not required. The 
rotary valve can simply be mounted to 
the floor using bolts, needing no special 
preparation. In addition to the easy 
installation itself, a blow-through rotary 
valve also keeps the installation height 

to a minimum. 
Compared 
to feeding 
technologies like 
screw pumps or 
pressure pots the 
required space is 
much smaller.

Longer equip-
ment lifetime, 
reduced main-
tenance costs
In addition to 
lower installation 
costs and 

power consumption, equipment lifetime 
and maintenance costs are key factors 
in the economical operation of valves, 
particularly in applications characterised 
by wear and tear, such as cement 
conveying.  

Therefore, Coperion aims to provide 
the best possible solution, meeting the 
sweet spot of equipment lifetime and 
related investment costs. Due to the 
different wear protection levels provided 
by the DuroProtect concept, the optimum 
solution can be selected, based on bulk 
material properties and pressure level.

The highest grade of wear protection 

within Coperion’s portfolio is the 
DuroProtect 60 rotary valve, a ceramic 
lined rotary valve. With the patented 
seamless ceramic lining of housing and 
side covers in combination with tungsten 
carbide-protected rotor surfaces, wear and 
tear can be reduced to a minimum.

This results in a long lifetime in difficult 
applications at maximum performance 
and is considered the valve of choice in 
cement conveying applications at high 
conveying pressures. 

Conclusion
Taking into account increasing 
sustainability requirements when 
designing and operating conveying 
equipment has led to the development of 
valves that are more robust and stand up 
to the abrasive bulk material handling so 
often found in the cement industry. 

Coperion’s DuroProtect wear protection 
concept opens up new possibilities for 
using wear-protected rotary valves in 
pneumatic conveying systems. Thanks 
to knowledge gained through years of 
experience, the company is able to provide 
its customers with the best solution 
to reach maximum energy savings, 
equipment lifetime and performance in 
their material handling systems. n

Figure 3: amortisation and savings of rotary valve investments for 
cement conveying applications

Signifi cant energy savings for
German cement plant 
A well-known cement plant in Germany equipped its pneumatic 
conveying systems for cement and raw meal with four Coperion ZXQ 600 
DP60 ceramic lined blow-through rotary valves. As a result, the cement 
producer has been able to achieve significant energy savings. 


