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From highly sensitive to corrosive and explosive: 

Displacement pumps convey media reliably in all sectors of the 

chemical industry 

 

Waldkraiburg, 23. April 2018 

 

Industrial chemistry defines all areas of life in the modern world, from the basic 

materials for pharmaceuticals to new materials for mechanical engineering. And the 

range of media that has to be processed in chemical plants for all those applications 

is just as broad. For the pump systems that are used, such diversity represents an 

enormous challenge, as the systems have to convey abrasive, shear-sensitive and 

hazardous materials reliably in all cases. Netzsch, as a supplier of pumps and 

systems, has developed a full range of pumps, materials and accessories to be able to 

put together the perfect configuration for each application. Particular emphasis has 

also been placed on robust design that is easy to clean to ensure maximum 

operational reliability and avoid long downtimes. There are now more than 150,000 of 

these pumps in use at chemical companies around the world for paper, colour 

coating, detergent and plastics production and more. 

 

Avoiding shear forces and pulsation when conveying media is a key requirement for almost 

all industrial chemistry applications. Many traditional systems, such as centrifugal and piston 

pumps, generate dynamic forces or pressure reversal points when transporting material as a 

result of how they are designed. However, such forces can lead to significant changes in the 

conveyed media. Emulsions, for example, may separate and dilatant media can solidify. In 

the worst case, the material then becomes unusable. Besides the simple value of the 

material itself, all the value added up to that point is then also lost. 

 

Closed conveying chambers for smooth transport of media 

 

Displacement pump technology, particularly in the form of progressing cavity pumps, can be 

used to avoid such negative effects. These types of pump are based on a rotor that turns in 

an oscillating motion within a fixed stator with a reverse geometry to match the rotor. The 

precise geometrical mating forms conveying chambers between the rotor and the stator, 

which transport the medium smoothly from the inlet to the discharge side. The volume of the 

chambers remains constant and the chambers themselves are sealed. This not only prevents 
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backflow, but also ensures that the conveyed medium is transported at stable volume and 

pressure, so that no shear forces and almost no pulsation occurs. The viscosity and 

consistency of the media have no effect on performance in this system. 

 

In addition, the eccentric screw technology also has the advantage that the flow rate can be 

steplessly and very accurately controlled via the rotation speed. As the technology delivers 

very high dosing accuracy from three to five percent, in many recipes it is possible to dose 

the required components directly from the supply line or barrel. For mixtures that require 

even more accurately dosed quantities, dispensers with much smaller volumes can be used 

and dispensers that convey 0.5 to 10 ml per rotation at a volumetric accuracy of one percent 

– with the same advantages as their larger siblings. 

 

Special designs for different requirements 

 

To deliver the required performance despite the diversity of media used in the chemical 

industry, the pump experts from Bavaria supply a selection of different models and 

components so that the conveying system and drive chain can be matched to the specific 

application. This includes four different rotor/stator geometries. The S-shape and L-shape 

come with a circular rotor cross-section. The S-shape is more suited to lower flow rates and 

compacted products, whereas the L-shape with a gradient that is twice as steep is designed 

for significantly higher flow rates. The rotor in the D-geometry and P-geometry, on the other 

hand, is elliptical, so that it moves in a circular eccentric motion within the stator. The result in 

both cases is almost completely pulsation-free pumping. And once again, the second design 

is for larger volumes. 

 

The rotor can be connected to the drive by various joints, ranging from simple, oil-filled pin 

joints to pivot joints for extremely high permanent loads and torques. In the case of 

lubricating media, open and gapless pin joints that are free of dead space and completely 

enclosed by the conveyed media on all sides can be installed to simplify cleaning. For very 

hygiene-critical materials, a flexible rod can be used for power transmission, which is heat-

shrunk to the rotor and connection point and hermetically sealed as a result. This variant also 

has no parts that move against each other, so it is almost completely maintenance-free.  

 

Various types of seal can also be customised to meet hygiene and safety requirements, from 

simple designs with elastomer bellows and exposed wave springs to models with 

encapsulated wave springs and smooth outer contour or with double-acting seals and 
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quench supply. Where maximum leak prevention is required, deflector fluid or sterile 

condensate can be pumped through to detect leaks immediately. The pump chamber itself is 

almost entirely free of dead space and is designed to be rinsed easily. If required, designs 

adapted for the CIP or SIP process are also available. Tangentially arranged cleaning ports 

and a bypass line are used in this case to ensure that the required 1.5 m/s constant flow rate 

of the cleaning fluid can also be achieved. 

 

Highly viscous and poorly flowing media also conveyed reliably 

 

Progressing cavity pumps of this kind are used, for example, by a packaging manufacturer to 

process plastics. Highly viscous PVC compound at 25,000 to 30,000 mPas has to be 

conveyed from an agitator to a filling valve under controlled conditions in this application. The 

medium is also extremely shear-sensitive and sets rapidly. A four-stage pump was therefore 

installed, with a dosing accuracy of from 2 to 3 percent. To maintain the fluidity of material, 

the suction and stator housing were fitted with heating elements to maintain the medium at a 

stable temperature of 80°C. The solution permanently prevents breakdowns from blockages. 

There are now 50 of these systems running at the company's sites around the world, 

conveying from 100 to 275 l/h at 12 to 15 bar. 

 

Feeding a paper machine with coating colour is another demanding application, as the 

medium has to be conveyed at very stable pressure and low pulsation. A block pump used in 

the past was not able to convey the coating colour continuously, which has a dry matter 

content of 70 to 75 percent. The system was noisy with strong vibrations, and serious defects 

were discovered repeatedly in the gearbox. The joints also very rapidly became worn. To 

handle such a heavy load, a progressing cavity pump with a bearing housing was installed in 

November 2013. Thanks to highly robust pivot joints and an extended coupling rod that 

reduced the deflection in the joints, there has been no damage to the gearbox at all since 

installation. As an additional safety measure, the bevel gear was also fitted with ventilation to 

keep temperatures low. A rotor with D-geometry also significantly optimised running 

performance, so that the system runs more smoothly. The pump conveys 28 to 185 m³ of 

coating colour per hour. 

 

Rotary lobe pump for low-pulsation conveyance irrespective of viscosity 

 

Progressing cavity pumps can be operated horizontally and vertically, making them very 

versatile when it comes to installation. Where there is insufficient space, however, a different 
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displacement system is recommended – the rotary lobe pump. Netzsch has developed two 

series of pump for this purpose, which are specifically tailored to the technical process and 

hygiene requirements and guarantee maximum operational reliability. The displacement 

element in these cases consists of two rotary lobes that rotate in opposite directions and 

continuously and smoothly transport the media. Similarly in this variant, the flow rate is 

independent of the viscosity of the medium and materials can be conveyed from 1 mPas to 1 

million mPas. 

 

Pulsation is still a decisive factor, so complex multi-lobe helical rotors are typically used. 

However, these are significantly more likely to develop defects, they have a lot of points at 

which product residues can collect because of their large number of angles and they are also 

difficult to replace. A unique in-house pulsation reduction system is therefore used, which 

makes it possible to achieve the low pulsation values of more complex shaped lobes using 

straight bi-lobe rotors.  

 

Metal lobes are installed as standard and rotate in an elastomer housing insert. They create 

continuous hard-soft contact with the elastomer pads cured onto the edges of the lobes, 

which protects the material and delivers a high level of efficiency. In contrast to the traditional 

combination of materials with rubber lobes and metal housing, the pump's steel rotary lobe is 

significantly less susceptible to rotational forces. The degree of potential thermal deformation 

in this configuration is also significantly lower, so that the components can be manufactured 

with smaller clearances, thereby reducing backflow and improving overall pump 

performance. For media that would attack elastomers or that should not come into contact 

with plastics for other reasons, full metal designs of the pump are also available. 

 

Full Service in Place and in the shortest possible time 

 

A unique characteristic of rotary lobe pumps from Netzsch is the ease of maintenance. The 

systems are designed so that they can be opened, cleaned and all wearing components can 

be replaced on site without the pump having to be disconnected from the supply. As a result, 

maintenance and repairs take very little time and downtime of the system is reduced to a 

minimum. The rotary lobe pumps also have a large inspection port that can be removed in 

just a few steps and provides open access to the entire pump interior.  

 

The rotary lobes are attached to the outside of the housing via quick-release elements. As a 

result, they are completely smooth and have no surfaces for deposits, and can also be 
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removed and re-installed conveniently and independently of each other. A positioning and 

installation gauge is used to position the lobes correctly. The shaft seals are also designed to 

seal flush with the rear side of the lobes. The seals are preconfigured and easily slide onto 

the shaft with the rotary lobes during assembly. Thanks to the cartridge design, different 

types of seal fit into the same space to suit requirements.  

 

Extremely compact thanks to double functionality 

 

A belt drive is used for power transmission instead of the traditional timing gear. The simple 

system is much less susceptible to faults and can even sustain leaks with little damage. In 

the worst case, such as if the lobes become blocked, the belt could tear, but then only two 

screws are needed to fit and tension a new belt. The combination of elastomer belt and metal 

gear wheels also means that the system runs very smoothly, generating almost no vibration 

and therefore protecting all components of the pump. 

 

The double-toothed belt also performs a second task in addition to transferring the torque, as 

it synchronises the rotation of the lobes as well. As it performs two functions, the drive has 

only a small number of components, which simplifies the supply of spare parts and makes 

the pump around 30% lighter than comparable models with expensive synchronisation gears. 

Once the motor is flange-mounted with a console above the pump chamber, the system is 

extremely compact and fits into very limited space. 

 

ATEX-compliant and air-tight 

 

The ATEX rating of rotary lobe pumps is also important for applications in the chemical 

industry. All pump variants come with in-built ignition protection and liquid encapsulation. 

They are therefore certified as explosion-protected equipment of classes I M2 c and II 2GD 

IIC T4 and can be used at ambient temperatures up to 60°C and media temperatures up to 

100°C in class 1 explosive atmospheres. 

 

This was a relevant feature, for example, for a detergent manufacturer, which wanted to 

convey highly viscose and explosive surfactants from a fuel tanker. In the centrifugal pump 

that was used in the past, the viscosity and the variable position of the suction line repeatedly 

caused performance to deteriorate, down to and including failure. The pump was therefore 

replaced in October 2013 with a rotary lobe pump. As the surfactants can break down 

elastomers over time, a full metal version made of stainless steel was installed. Only the 
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seals are made of a fluorine-hardened elastomer, which is highly resistant to chemicals 

thanks to its specific recipe. The additional safety measures to prevent damage included a 

quench supply and monitoring for pressure and dry-running. In addition, ATEX-compliant hot 

water heating was also guided through the front port to improve the fluidity of the medium. 

The pump conveys medium at a rate of 15 to 20 m³/h and 4 bar pressure. 

 

Explosion protection was also important in another application, where fatty acids had to be 

conveyed from a class 1 explosive zone on a chemical production site. Fatty acids can also 

cause chemical burns if they come into contact with skin or the respiratory tract, depending 

on concentration. The German Technical Instructions on Air Quality Control (TA Luft) 

therefore require that fatty acids do not come into contact with the atmosphere. Given the 

aggressive nature of the medium and the high temperature of conveyance at 70°C, a full 

metal version of the pump was also installed in this case. To ensure the system was 

hermetically sealed, double-acting mechanical seals with a pressurised flushing system were 

used, thereby reliably preventing any leakages of the hazardous material. As a result, the 

requirements of the TA Luft were met in full and the pump conveys media under stable 

conditions at a rate of 20 m³/h and a pressure of 2.5 bar. 

 

Matching materials to application 

 

In general, it is essential for all applications in the chemical industry that you not only select 

the correct type of pump, but also match the components and, above all, the materials to be 

used to the conveyed medium. The pump expert therefore supplies everything from high-

strength steels to stainless steel, which can be an electropolished if necessary to reduce 

roughness. Various elastomers are also available for plastic components, including types 

approved by international food safety authorities. Nitrile rubber is also supplied as a resistant 

material for challenging environments. In each case, it is always worth matching the pump 

system to the specific application, as doing so significantly increases operational reliability 

and the life of the pump. 

 

 

For more than 60 years, NETZSCH Pumps & Systems has served markets worldwide with 

NEMO® progressing cavity pumps, TORNADO® rotary lobe pumps, NOTOS® multi screw 

pumps, grinding machines, barrel emptying systems, dosing systems and accessories, 

providing customised, sophisticated solutions for applications in every type of industry. With 

a workforce of over 2,000 and a turnover of more than 245 million euros (2016 financial 
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year), NETZSCH Pumps & Systems is the largest business unit with the highest turnover in 

the NETZSCH Group, alongside NETZSCH Analysing & Testing and NETZSCH Grinding & 

Dispersing. 

 

Autor: Roger Willis, Global Business Field Manager Chemical Pulp and Paper 

 

Bilder: 

 

 

Progressing cavity pumps are based on a helix rotor 

that rotates in a fixed stator, forming closed conveying 

chambers that smoothly transport medium. 

 

All models in this series are suitable for explosive zone 

1. In addition, ATEX-compliant accessories are also 

available, such as hot water heating to ensure viscous 

media remain free-flowing. 

 

 

This pump's belt drive is used both for power 

transmission and to synchronise the lobes. The double 

functionality makes the pump very light and compact 

overall. 

 

Fatty acids are not only explosive, but corrosive as well. 

A rotary lobe pump with a double-acting seal and 

pressurised flushing system was therefore fitted to 

convey the medium, thereby reliably preventing leaks 

into the environment. 
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