LONGER
LASTING
LININGS
FOR A MORE
SUSTAINABLE
TOMORROW
Daniel Hansted-Martin, HASLE Refractories, describes the
benefits of precast modular refractory lining and reviews its role
in sustainable cement production.

G

lobal population growth and economic
development have created an upswing
within the building industry worldwide.
According to the International Energy
Agency (IEA), cement production is predicted to
increase between 12 – 23% by 2050, particularly in
India, Africa and other emerging markets, as these
regions experience economic development and build
new infrastructure.
Cement is a product in demand. And with demand
also comes responsibility – a responsibility to secure a
place for cement in the building industry of tomorrow.
A step on the way to achieving this is to focus on
the sustainable use of raw materials, i.e. using
refuse-derived fuels and optimising the use of natural
resources.
HASLE Refractories has developed a precast
Modular Lining used in cement factories throughout
the world, as well as in boilers and incineration plants.
In cement factories, this lining is typically installed in
the smoke chamber, riser duct, cooler roof and bull
nose, and represents a step towards sustainable
cement production.

Lowering the use of natural resources

The low porosity, smooth impact surface and choice
of raw materials for the precast Modular Lining
make it highly resistant to alkali attack and build-up.
The lining is therefore strong enough for cement
factories to use alternative fuels without risking the
unscheduled shut-downs needed to clean the burn
chambers.
Due to the high strength of the lining, its lifetime
can exceed many in-situ castings. Not only does
it require less material per installation to create a
HASLE precast Modular Lining compared to an in-situ
castable solution, but this lining can often last at least
twice as long. Consequently, cement factories can
lower their use of natural resources per produced unit,
simply by changing to Modular Lining, thus reducing
the number of needed re-linings and repairs.
As the lining is cast at HASLE’s factory in a highly
efficient process, the use of water is reduced to
a minimum. Also, instead of relying on a stocked
monolithic castable, which can become unfit for
use over time, this lining has an unlimited shelf-life,
eliminating any material wastage.

Optimising the use of energy

Compared to other refractory solutions, the
Modular Lining can free up space in the
preheater, simply because the solution is less
wide than an in-situ casted wear lining. This
extra space can be utilised to clear bottlenecks,
thus increasing production, or to provide room
for extra insulation, thus reducing heat loss.
Whatever path is chosen, the outcome is
more output per energy unit. Also, the coating
repellent properties of the lining ensures
production space will stay free of coating with
fewer stops for cleaning needed and an overall
more stable production.

Installation

The design of HASLE’s Modular Lining helps
enable fast and easy installation. The man-hours
required for a typical lining are about
80 min./m2, once the preparation has been
completed. Naturally, these rates depend on
the condition of the actual area to be lined
i.e. number of air blasters, inspection holes,
manholes, etc. Over a period of three years, a
cement plant using 300 m2 of HASLE’s Modular
Lining typically saves about 1400 manhours, as
installation of the Modular Lining is often faster
than using a castable solution. Cement plants
can also go for a longer period of time without
re-lining after installing the lining.

Case study: Hannover Cement
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Technical drawings of HASLE’s precast modular
lining.

In 2017, Hannover Cement in Germany, part of
the HeidelbergCement Group, installed a sample
of the Modular Lining (approximately 6 m2) in
the hot part of the cooler roof. The cement
factory uses a high level of refuse-derived fuel.
When using refuse-derived fuels, the refractory
lining is subjected to significant alkali attacks.
Consequently, the cement factory had to replace
their refractory lining regularly. Needing a more
durable and sustainable alternative, the German
cement plant decided to try few square metres of
the HASLE Modular Lining to extend the lifetime.
“We tried to find a more durable refractory
lining. We were looking for something that
would have a significantly longer lifetime”,
said Martin Pörtner, Diplom-Ingenieur at
HeidelbergCement AG. “When HASLE offered
us a trial, we were interested in testing their
Modular Lining in our own plant.”
A supervisor from HASLE took part in the
installation, which was scheduled to take place
during the annual shut-down. The precast lining
system is based on standard shapes to enable
a smooth and easy installation. The system
is developed in co-operation with installation
companies, HASLE engineers and with close
cooperation with customers. The refractory
element has a tongue and groove joint on all
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four sides which is filled with 2 mm mortar. This
reduces the penetration of gases to the insulation
and the anchoring system. The thickness of the
lining can be reduced or increased according to
the specifications of the lining.
The quality of the back-up insulation can be
chosen according to the requirement for heat
transfer. By using a low thermal conductivity
back-up castable, the thickness of the lining can
be reduced from 250 mm to 170 mm without
increasing the shell temperature. This principle
can be used where a bigger area is needed in
the riser duct or smoke chamber of a cement
plant to achieve increased production.
“The installation was uncomplicated and
didn’t take long at all”, says Martin Pörtner.
“When all the rails were tag welded and ready
to be fully welded, I had a meeting with the
representative from HASLE in the cooler to
make sure everything was OK. I could approve
the installation without comments”.
After six months, the lining was inspected.
It showed no signs of wear. In fact, the HASLE
logo was still visible on the refractories. “Having
seen for ourselves, how there was absolutely
no wear on the lining of our cooler roof after
one year of operation, we decided to install an
additional 8 m2 of HASLE’s precast Modular
Lining”, says Martin Pörtner. The additional
installation was completed in February of 2018.
At the time of writing, the Modular Lining has
achieved a lifetime of about 3.5 years and is still
in operation.

HASLE Modular Lining at time of installation.

Modular Lining 1 year after installation.

Looking ahead

The building industry of tomorrow will require
sufficient quantities of natural resources and
globally, the cement industry is already moving
towards a more sustainable cement production.
As part of the HeidelbergCement Group, the
cement factory in Hannover observes a clearly
defined sustainability strategy with clear targets
to be achieved by 2030. One of the goals
of the HeidelbergCement Group is to have
reduced its carbon footprint by 30% in 2030
compared to 1990. HASLE’s precast Modular
Lining enables the plant to lower their use of
natural resources per produced unit, and is a
considerable step towards a more sustainable
cement production.
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Inspection of Modular Lining after 2 years (top)
and after 2.5 years of operation (bottom).

