
uring discussions with cement producers 
around the world over recent years, one 
observation has become increasingly 
clear. While the fundamental objective 

of cement grinding has remained unaltered, the 
expectations placed on grinding technology 
have changed dramatically.

Thomas Fahrland, Loesche GmbH, 
explores how the demands placed 
on grinding technology have 
changed as producer expectations 
continue to evolve.

  23



A decade ago, discussions were primarily 
centred on throughput, product fineness, specific 
energy consumption, wear rates, and equipment 
availability. These parameters remain fundamental 
today and always will. However, they no longer 
define investment decisions on their own.

Today's discussions with clients increasingly 
focus on different questions, like: How 
can grinding technology support lower 
clinker factors? How can it process an expanding 
range of supplementary cementitious materials 
(SCMs)? How can it consistently achieve very 
high OPC fineness while maintaining high plant 
productivity? How can it influence particle size 
distribution to optimise cement and concrete 
performance? How can it contribute to 
reducing the overall carbon footprint of cement 
production?

The focus of the discussion these days is not 
only on machine performance, but increasingly on 
cement performance as well.

Cement producers are no longer investing 
simply in grinding equipment. They are 
investing in the capability to manufacture 
high-performance, low-carbon cements while 
maintaining productivity, flexibility, and consistent 
product quality.

Recognising this shift fundamentally 
changed the direction of Loesche's technology 
development. Rather than asking how a vertical 
roller mill (VRM) can grind more efficiently, 
Loesche started years ago with a different 
question:

What do modern high-performance 
and low-carbon cements require from today's 
grinding technology?

Answering that question requires much more 
than incremental equipment improvements. It 
requires a fundamentally different understanding 
of the grinding process itself.

Understanding the language of the 
mill
For more than a decade, Loesche has 
continuously expanded its research activities 
to better understand the dynamic behaviour of 
VRMs. This work combines operating experience 
from hundreds of industrial installations with 
university research, Digital Twin technology, 
AI-supported process analysis, and advanced 
process modelling.

The objective was never to develop new 
machine components for their own sake. 
Instead, the goal was to understand how the 

mill behaves under changing process 
conditions and why.

At Loesche, this is often described 
as understanding the language of the 
mill.

Every VRM operates within 
dynamic limits. Self-excited vibrations 
are a natural characteristic of VRM 
operation and ultimately define the 
stable operating window of the mill. 
As these limits are approached, 
grinding pressure, throughput, or 
product fineness must be reduced 
to maintain stable operation. For 
decades, these dynamic limits 
represented one of the fundamental 
constraints of VRM technology.

Understanding these interactions 
fundamentally changed the direction 
of Loesche's development work. 
Rather than accepting vibration 
behaviour as an unavoidable 
operational limitation, Loesche set 
out to understand its root causes 
and identify engineering solutions 
capable of significantly expanding 
the stable operating window of the 
mill.

The first visible result of this 
work was the new Dual Module 
concept, which significantly 
reduces self-excited vibrations and 
enables the mill to operate under 

The demands on modern cement types are constantly 
increasing.

The heart of a LOESCHE VRM – the grinding chamber.
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LOESCHE’s improved VRM.

considerably more demanding conditions while 
maintaining stable operation.

However, this was only the first outcome. The 
same research demonstrated that the geometry 
of the grinding track plays a decisive role in the 
dynamic behaviour of the mill. Consequently, 
Loesche fundamentally redesigned the grinding 
track geometry to further stabilise the grinding 
process, reduce vibration levels, and expand the 
mill's stable operating window under demanding 
operating conditions.

Together, the Dual Module concept and the 
new grinding track geometry considerably 
expand the stable operating window of the 
VRM. Depending on production priorities, this 
additional operating margin can be utilised to 
apply higher grinding forces, increase throughput, 
or achieve substantially higher product fineness 
than previously possible.

Equally important, the improved process 
stability further reduces the already very low 
demand for water injection required for grinding 
bed stabilisation. 

This helps prevent prehydration and preserve 
the cement's full reactivity potential. At the same 
time, it supports the cost-effective production of 
particularly fine cements that can contain a higher 
proportion of cement substitutes in order to 
reduce the clinker content.

These developments are not isolated 
engineering improvements. They demonstrate 
a different engineering philosophy, one in 
which a deeper understanding of mill behaviour 

is systematically translated into practical 
engineering solutions that provide cement 
producers with greater operational flexibility 
and greater control over the performance of 
the final cement product.

Optimising the grinding 
environment
Reducing vibration levels and hence expanding 
the operating window of the mill represented 
only one part of Loesche's development 
programme. The same research activities also 
revealed considerable potential to further 
improve the grinding process by optimising the 
internal process environment of the mill.

Based on findings from industrial operation, 
pilot plant investigations, and advanced process 
analyses, Loesche engineers systematically 
re-evaluated the complete airflow concept of 
the VRM. Rather than optimising individual 
components, the objective was to improve 
the interaction between gas flow, material 
transport, drying, classification, and overall 
process efficiency.

One important outcome was the redesign of 
the gas inlet arrangement. An optimised ring 
duct, a revised louvre ring configuration, and 
newly developed flow-control elements create 
a considerably more homogeneous airflow 
around the grinding track. At the same time, 
local gas velocities at the louvre ring outlet are 
significantly reduced, resulting in substantially 
lower pressure losses throughout the mill.
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Further improvements to the mill housing 
geometry and the internal flow path towards 
the classifier contribute to a more uniform 
gas distribution and improved classifier feed 
conditions. Together, these developments create 
a significantly more stable process environment 
while reducing unnecessary energy losses.

The practical benefits are obvious. Lower 
pressure losses directly reduce the power 
demand of the mill fan, thereby improving the 
overall specific energy consumption of the 
grinding plant. At the same time, stable operation 
can be achieved with lower gas volumes 
and higher dust loads, resulting in increased 
process efficiency without compromising drying 
performance, material transport, or product 
quality.

The significance of these developments 
extends well beyond energy efficiency. More 
stable process conditions and improved classifier 
efficiency provide greater control over material 
fineness, particle size distribution, and contribute 
to consistently high cement quality across a wide 
range of cement types and product fineness levels.

Like the developments described in the previous 
chapter, these innovations are not isolated design 
features. They represent the practical application of 
Loesche's engineering philosophy: understanding 
the complete grinding process and systematically 
translating that understanding into technologies 
that enable cement producers to manufacture 
better, more competitive, and sustainable cement.

Beyond grinding – understanding the 
bigger picture
The developments described in this article 
represent only one part of a much broader 
technology strategy.

Over the past decade, it has become increasingly 
clear that the future of cement grinding cannot be 
considered independently of the developments 
in cement production. The requirements placed 
on modern grinding systems are no longer driven 
solely by grinding technology itself. They originate 
from the industry's transformation towards lower 
carbon emissions, higher clinker substitution, new 
SCMs, alternative binder systems, and increasing 
expectations regarding cement and concrete 
performance.

For this reason, Loesche has deliberately 
expanded its research and development activities 
far beyond VRMs. Today, Loesche's expertise 
extends across the entire cement value chain, from 
clinker production and process optimisation to 
technologies for increasing thermal substitution 
rates (TSR), calcined clay production, concrete 
recycling, the utilisation of SCMs, including steel 
slags, and the development of future binder 
concepts. At the same time, dedicated material 
specialists continue to investigate the interaction 

between raw materials, grinding technology, 
cement properties, and concrete performance, 
providing valuable insights into how future 
grinding technologies must evolve.

This broader perspective enables Loesche 
to support customers well beyond the supply 
of grinding equipment. Increasingly, Loesche 
supports customers through feasibility studies, 
process optimisation programmes, pilot 
projects, and the industrial development of 
new cement concepts. Loesche's objective is 
not simply to optimise individual process steps, 
but to understand how every stage of cement 
production influences the final product, and how 
grinding technology can deliver the greatest 
overall benefit.

Loesche believes that the next generation of 
grinding technologies will only be developed 
successfully through a comprehensive 
understanding of the complete cement value 
chain. Every new requirement placed on a VRM 
originates somewhere else – in the kiln, in the 
raw materials, in evolving SCMs, in new binder 
systems, or, ultimately, in the performance 
requirements of the concrete. Only by 
understanding these interactions can meaningful 
technological progress be achieved.

The technologies presented in this article do 
not represent the final destination of Loesche's 
development journey. Rather, they mark another 
important milestone in the continuous evolution of 
VRM technology.

Building on this foundation, Loesche is 
already bringing the next generation of VRM 
technology into industrial operation. While it is 
still too early to discuss technical details, the first 
industrial installations are entering service. Their 
operating experience is expected to demonstrate 
that the practical limits of VRM technology 
can be extended even further, creating new 
opportunities for producing the next generation of 
high-performance, low-carbon cements with even 
greater efficiency and flexibility.

The transformation of the cement industry 
requires more than advanced equipment. It 
requires partners who understand the complete 
production process, anticipate future technological 
challenges, and continuously translate research 
into practical engineering solutions.

With expertise spanning the entire cement value 
chain – from clinker production and alternative 
fuels to grinding technology, cement performance, 
and concrete performance – Loesche works 
to support cement producers not simply as an 
equipment supplier, but as a long-term technology 
partner in meeting the changing demands of 
modern cement production.

Ultimately, the future of grinding will not be 
defined by the technologies developed, but by 
the cement performance they enable. 
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