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Executive Summary
The amount of energy used to manufacture the same paper or board grade may vary between different
mills by as much as 30%. With a modern machine, a difference of this magnitude in the specific electricity
consumption can amount to a difference of EUR 2.5 million in the annual electricity bill. As a
consequence, saving energy is a sensible way of bringing down production costs while also protecting the
environment. This white paper presents several energy savings methods using Valmet technology.
Before looking at specific areas of the machine, we will examine how overall measurement forms the basis
for energy comparison. Benchmarking data and monthly averages are a good way to start comparing data.
Valmet has made concentrated efforts to improve the efficiency of stock preparation equipment. We will
look at both large and small screening (DeltaCombi and Nimax) as well as refining.
The dryer section and specifically how mills have used PowerDry and PowerDry Plus, as well as OptiRun
single dryer to reduce energy consumption will be reviewed.
Finally we examine how another company used LineMaster and FluteMaster machine clothing to dewater
in the press section while saving on energy costs.
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Saving energy is, fundamentally, quite simple: you reduce unnecessary consumption of energy and invest
in more efficient technology. However, the manufacturing processes for paper and board are complicated
and contain many different types of sub-processes. Each sub-process has its own characteristics, and it
behaves differently when changes are made to production.
In paper and board manufacturing, improving energy efficiency is a continuing process in which
monitoring, measurement, and analysis all play important roles. The most important factors in improving
the energy efficiency of a manufacturing line are active monitoring of energy consumption and constant
measurement.

Measurement Forms the Basis for Energy Efficiency
Benchmarking data is the basis for making savings
Today, new paper and board mills should be capable of providing fairly detailed information on energy
consumption. In the best case, the process control system includes separate pages for energy consumption
indicators together with a reporting function. However, there are many mills where energy consumption
data is utilized poorly in process control, or the data is processed as averages, forgetting to emphasize the
factors behind those figures.
The most important factor in measuring energy consumption is the relevance of the data collected and
transforming it into clear indicators. The persons responsible for monitoring energy consumption must
know the origin of the data and the boundaries of the processes under review. Energy consumption data is
best utilized when used in everyday work in just the same way as other process parameters.
The review of energy consumption should be started at the annual level. Valmet conducts an annual
energy survey in connection with production surveys. The benchmarking shows the energy consumption
compared to other production lines producing the same grade. The relation of energy consumption and
machine efficiency of different machine concepts has also been analyzed. If consumption exceeds the
average for the reference group, it is strongly recommended that the possibilities for making energy
savings are investigated; however, it should be noted that possibilities for improving energy efficiency can
often also be found on production lines
that are placed below the average.

© Valmet

Benchmarking of liner machines,
Source Valmet Energy Survey 2011
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The comparison is further refined
when examining lines or machines that
are technically of similar age and
include similar subprocesses. It should
be noted, however, that the comparison
of energy consumption (Figure 1) does
not give any direct indication of how
much or by what means the energy
consumption of a particular line can be
decreased. Even a new production line
with state-of-the-art energy efficient
features can be operated inefficiently.
On the other hand, an old
papermaking line can be surprisingly
energy-efficient if its condition has
been carefully maintained and the
processes are run correctly.
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Figure 1. A comparison of liner lines by specific electricity consumption
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Monthly averages an indicator of performance
Monthly averages of energy consumption provide a better and more detailed picture of energy use on a
papermaking line than annual averages. It is not unusual for specific energy consumption and production
efficiency to vary by month. Therefore, the monthly averages for one year offer enough data points to
create correlations between energy consumption and production indicators. The examination is very
simple to perform and, based on the monthly averages, the potential for improving a machine's
performance can be assessed. In one sample case, a 5% improvement in overall efficiency was found to
reduce specific electricity consumption by approximately 6%. On a relatively new fine paper line, this
means an annual saving of EUR 360,000 in energy costs.
The correlation between efficiency values and energy consumption (Figure 2, left side) is particularly
visible in electricity consumption. The papermaking process includes many devices that run at constant
power regardless of the production speed. Near the design speed of the machine, their share of electricity
consumption is lowest, and
also generally, as production
increases, specific electricity
consumption decreases. As a
result, for the sake of energy
efficiency, it is best to run the
machine at maximum speed.

Figure 2. The correlation between specific electricity consumption and overall
efficiency on selected paper and board machines (on left) and an example of
electricity and steam consumption in different operating situations (on right).

The number of breaks and
unplanned shutdowns should
be minimized. During breaks,
electricity consumption often
increases as the broke systems
and tail threading equipment
are on with the machine
running at production speed.
During shutdowns, only the
most essential equipment
should be kept running.

The most significant savings can be achieved through detailed measurement
In order to avoid a distorted interpretation of energy use in a process, the annual or monthly averages for
energy consumption used for verifying energy savings should not be overly relied upon. If there is
monthly variation in the efficiency of a machine, this is also reflected in its specific energy consumption.
These changes can hide the impact of a single piece of equipment or a process change on energy
consumption; in other words, indications of potential savings are lost in the fluctuation of poorly selected
indicators. When energy savings need to be examined or verified in a reliable manner, more detailed
process data is required.
The best information on the operation of equipment and the possibilities for energy savings can be
obtained from precise process data. In this case, the data for a short interval, such as a few weeks, is
usually selected for examination. If constant monitoring is not performed, there is no way of knowing
whether the selected sample is representative of a good or poor situation. Erroneous interpretations are
minimized by including a sufficient number of production cycles in the examination and supplementing
the analysis with measurements performed on site.
© Valmet
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Obtaining precise process data and investigating the correlations between variables are the only means of
studying what actually happens during the process and what impact changes in process parameters have
on energy consumption. Further, only by utilizing precise data can energy savings be verified reliably.
In practice, electric power is directly dependent on a machine's speed, while the basis weight affects steam
consumption. Therefore, in terms of energy consumption, only those points where the speed and basis
weight are the same can be compared. The creation of proper analyses requires powerful analysis tools
and the use of statistical methods. The energy analyses performed by Valmet are based on such methods
and tools.
One example of utilizing process data is seen in decreasing the base load. During shutdown, the
consumption of electricity and steam on the production line decreases (Figure 2, right side, previous
page). Process data can be used for finding out which equipment is active during the shutdown and
calculating the potential savings. In one particular case, during an unplanned shutdown, a base load of up
to 50% of the consumption during operation was measured. Typically, the base load is less than 20% of
the normal electricity consumption. This means, for instance, if the share of unplanned shutdowns is 3%,
simply decreasing the base load would yield annual savings of EUR 150,000.

Valmet's specialist services – a key to improved energy efficiency
Valmet offers versatile services for improving and managing energy efficiency in paper and board
manufacturing. In addition to energy-saving equipment solutions, Valmet provides various types of
energy analyses from those covering the entire production line to those targeting specific sub-processes.
Every year, a production and energy consumption survey is carried out, which is a very popular tool for
comparing energy consumption.
Energy saving projects should be started by performing an energy analysis covering the entire production
line. Valmet's analyses always produce detailed reports and lists of recommended actions for improving
energy efficiency. In addition, the energy analyses provide essential information on the operation of the
line and the processes. Energy efficiency can be improved over the long term through a Valmet
cooperation agreement. Specific targets can be set for the agreement term to increase production and
decrease energy consumption. Additionally, Valmet has process control tools for monitoring and
reporting energy consumption.
Next we look into energy savings achieved using state-of-the-art stock preparation equipment and
sensors, starting with the screening area…

DeltaCombi DC16 will
streamline future
screening plants
The new DeltaCombi screen
(Figure 3) is the largest of its
kind ever built. In spite of its size,
with a fine-screening area of 6 m2
and a design capacity of 2,500 adt
hardwood per day, it is actually a
space-saving investment. The
first DC16 screens were installed
at Suzano Maranhão in Brazil.

© Valmet

Figure 3. The secondary feed connection allows the feeding of coarsely‐
screened pulp.
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Like earlier combined screens, the DeltaCombi DC16 screen is designed for efficient separation of knots,
uncooked chips, shives, metal and stones and other undesirable debris in accept pulp. The advantage of
screening with low screen basket height is retained although DC16 is larger than previous types of screens.
A novel feature of the new screen is its secondary feed connection, which allows the feeding of coarselyscreened pulp that is entering from the following fine-screening stage. This pulp is fed directly to the fine
screen without passing the coarse screen basket, resulting in increased screening capacity.
Because the DeltaCombi DC16 can replace several smaller primary screens, it can save space in spite of its
size. Fewer primary screens reduce maintenance requirements.

Easy and safe inspection
The drop-in unit, which consists of bearing assembly, rotor, coarse screen basket and stator, can be lifted
out as a unit. An eyebolt is mounted at the end of the shaft to facilitate correct and safe lifting. All parts
can then be easily inspected and the slots beneath both the rotor and coarse screen basket can be
measured and adjusted all round.

Controlled operation optimizes energy consumption
The motor on the DeltaCombi DC16 is equipped with a frequency drive, which allows the speed to be
varied to optimize energy consumption. The frequency drive includes an electrical torque limitation,
which protects the screen basket when the machine is clogged. As an option, this electrical torque
limitation function can also be
obtained by a soft starter, which
slowly starts the DC16 before
DeltaCombi DC16 Features
accelerating to operating speed.
The screen is fitted with a single
motor and the gearbox is
positioned below the screen
housing, which facilitates easy
maintenance compared with other
types of screens. The open-rotor
design reduces the need to flush the
machine when sudden stops occur.

•
•
•
•
•
•
•
•

Combined knot and fine screen with only one motor
Excellent knot and shive removal efficiency
Low reject thickening
Operates with high consistency and at high capacity
Open rotor design
Robust, modular design
Secondary feed
Adjustable slots beneath rotor and coarse screen
basket

The DeltaCombi DC16 is set to
Figure 4. DeltaCombi DC16 offers much more than just space and energy
savings.
streamline the screening plants of
the future. Among other features,
the DC16 is a user-friendly, high-capacity, combined knot and fine screen designed to reduce
maintenance requirements and save space and energy (Figure 4). It is robust and modular and designed
to operate in the toughest of circumstances.

Valmet Screen Basket LD reduces energy consumption by machine
screening
With the cost of energy and raw materials continuously on the increase, Valmet has made concentrated
efforts to improve the efficiency of stock preparation equipment. Machine screening is no exception and
the latest Valmet Screen Basket LD screening baskets with patented Laminar Design wedge wires are
reducing energy consumption and improving screening effectiveness.

© Valmet
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Introduced more than 20 years ago, the wedge wire
screening basket uses vertical 'wires' held in place with metal
rings to form the shape of a cylinder and doubled the open
area of a conventional milled screen basket. A cross section
of the wire resembles the shape of a wedge with the slot
between the wires performing the screening action.
Depending on the amount of impurities and flocs in the
paper machine approach flow, ultra-narrow slots are needed
to guarantee the accept pulp quality, but screening with
narrow slots is a challenge. With conventional wedge wire
designs, the very narrow slot size has a strong thickening
tendency leading to fiber losses and an increased pressure
drop over the screen basket, which requires a corresponding
increase in pumping energy to counteract the restriction in
screening capacity.
Figure 5. The patented Valmet Screen Basket
LD provides energy savings with high
capacity and low thickening.

Proven solutions

The Laminar Design wedge wire used in Valmet Screen
Basket LD, and patented by Valmet, has been developed to
reduce the pressure drop over the screen, providing high
screening efficiency and excellent runnability. The main idea of the new wire shape is to remarkably
reduce the unfavorable backflow vorticity at the accept channel side right after the narrow slot. The
smooth, backward opening shape of the accept channel with gradually changing opening angle is proven
with Computational Fluid Dynamics (CFD) simulations to be free of any backflow vortices even at higher
slot velocities. The result is a laminar, non-turbulent, and streamlined flow through the accept channel
between adjacent wires. By optimizing flow at the screen boundary layer and reducing flow resistance
through the slots and following accept channel, thickening is reduced and the pressure drop over the
screen plate and the screen is reduced. The reduction in pressure drop over the screen offers considerable
savings from the reduced energy needed for the headbox feed pump to achieve the same headbox pressure
compared to conventional screening technology.

Excellent results
Valmet Screen Basket LD fits a wide range of screens
from many different suppliers. In a recent
replacement of a conventional machine screen basket
on a 300,000 tpy board machine, the old basket with a
0.40 mm slot and open area of 11.8% was replaced
with an exactly dimensioned Valmet Screen Basket
LD. The pressure drop across the new basket reduced
by 7 kPa, to 32 kPa, resulting in 20 kW savings in
headbox feed pump energy, which equates to annual
energy savings of 168 MWh.
This may sound small but comparing this result to
the price of the basket, the savings will become
significant. It is also worth remembering that it
creates savings in electricity through the whole
lifetime of the basket, which may even be as many as
ten years with very clean pulp.
© Valmet

Figure 6. Skilled and experienced screening
professionals are at your service.
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The results were very good even though
the flow is very low, only 1 m/s through
the machine screen basket whereas the
designed maximum flow is 3 m/s. Less
pulsation to the headbox was also
observed, providing an added bonus of
improved sheet quality.
Other customers have reported
significant improvements in machine
runnability, i.e. fewer web breaks,
provided by Valmet Screen Basket LD's
increased screening performance
compared to conventional baskets. This
Figure 7. Valmet Screen Basket LD offers 35% lower pressure drop
is due to the lower level of turbulence,
over
the screen than conventional baskets.
which means that no fiber strings are
developed on the accept side of the
basket. The Valmet Screen Basket LD wire selection ensures a wide operating window for various raw
materials and end-products and it can also be equipped to the screen regardless of its original
manufacturer.
Valmet intends to stay at the forefront of basket and wire development with new designs that not only
improve screening performance but also provide more sustainable solutions for pulp and papermakers.

Over 4 GWh in annual energy savings
The Stora Enso Hylte Mill in a nutshell
The Stora Enso Hylte Mill is a world-class producer of standard newsprint, ranging in basis weights from
40 to 52 g/m2. The main market for Hylte's products is Europe. Other markets are located throughout the
world.
The annual production of 490 tpy is carried out on two machines, PM 3 with a trim width of 840 cm and
maximum speed of 1,430 m/min,
and PM 4 with a trim width of 840
cm and maximum speed of
1,550 m/min. The raw materials are
DIP and spruce for production of
TMP.

The project
When Stora Enso initiated a project
in 2012 targeting a reduction in
energy consumption in the TMP
refining process, staff at the Hylte
Mill called on Valmet for help.
Valmet's recommendation for the
Hylte Mill energy savings project
was the installation of an Adjustable
Gap Sensor (AGS) (Figure 8) on
© Valmet

Figure 8. The three Conflo CF82 conical low consistency refiners with new
Adjustable Gap Sensors installed at Stora Enso Hylte Mill.
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each of the three Valmet conical low consistency refiners of type Conflo CF82, installed after the mainline
high consistency refiners in 2003. Valmet also recommended installing additional measurement points for
their current Metso Pulp Analyzer (MAP) for better control of the pulp fiber length and shive content.
Hylte and Valmet agreed on a guaranteed energy saving of 15 kWh/admt of produced pulp. While
working in close collaboration with each other, they hit the bull's eye. For Hylte, this means a return on
investment of less than one year. What's more, the saving has been carried out without sacrificing TMP
pulp quality. In fact, according to Patrick Nordin, Superintendent, Mechanical Pulping, and Stefan Snygg,
Project Leader (Figure 9), the
project has resulted in
significantly greater pulp
uniformity. Currently, Hylte
and Valmet are working on
even more ways to save more
energy.
The task of the Conflo CF82
refiners is to further refine the
TMP pulp to paper machine
specifications. The installed
AGS enables the refiners to run
with an optimal constant disc
gap via automatic
recalibrations during
production with a precision as
exact as 0.25 hundredths of a
millimeter.

Figure 9. Pleased with the result! From left: Patrick Nordin, TMP
Superintendent, Hylte Mill; Jonny Björklund, Valmet; and Stefan Snygg, Process
Optimization Engineer, Hylte Mill.

Customer specifications
Patrick Nordin points out that the pulp mill's customers are the paper machines. In turn, the paper
machines' customers are printers. "Among the various variables defining quality, runnability is one of the
most important, and runnability means avoiding web breaks on the paper machines and on printers'
printing machines."
Stefan Snygg adds: "With this in mind, we studied the relationship between fiber length, shive content and
tensile strength over time. Our target was to gain maximum control of the refining process in order to
minimize energy consumption without sacrificing pulp quality."
"After installing an AGS on each of the three Conflo CF82 refiners and a MAP, our study enabled finding
the secret of the most efficient way of determining the correct pulp length and shive content. With this
information at hand, we could improve tensile strength to meet our customer's and their customers'
specifications for quality."
The pulp fed into the low consistency refiners is at a consistency of between 4 and 4.5%. Jonny Björklund,
the Valmet representative at the mill, is proud to say that the installation of the AGS at Hylte is the first on
low consistency refiners, and that its success has led to additional sales at other mills.

Control of the process
The MAP measures fiber length and shive content. By ensuring an optimal disc gap, the AGS makes sure
that the fiber length and shive content are as specified. Both Nordin and Snygg emphasize control over
© Valmet
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production and its consequences – uniform pulp quality and reduced energy consumption – as the most
important results of the project.
They point out that, currently, the maximum shive content is 0.37% (Sommerville 0.15 mm) and not one
iota more. The energy saving amounts to 15 kWh/admt of produced pulp. This was achieved by
increasing the energy by 15 kWh/admt of produced pulp into the Conflo CF82 refiners and reducing the
energy input in the mainline refiners by 30 kWh/admt of produced pulp, resulting in a net energy saving
of 15 kWh/admt of produced pulp.
Efforts to reduce energy consumption are ongoing. The mill staff are still testing and learning. The latest
move toward additional saving is implementation of the AGS in the mainline refiners and a newly
designed segment pattern for the Conflo CF82 refiners.
When asked why they chose Valmet for this project, Patrick Nordin replies: "They are the only company
we know of with this technology and, needless to say, we're very happy with the results it has made
possible." He adds: "The disc gap can be calibrated without shutting down production. And it's as reliable
as Valmet's collaboration in the project, meaning very reliable."
The next area of interest for high impact energy savings we review is the largest energy consuming process
on a paper machine - drying…

Saving energy with efficient coating drying
Of several mills that now use Valmet's OptiDry Coat dryers, two in particular stand out – Metsä Board in
Kyro Finland and Cartiere del Garda in Riva del Garda Italy. Both mills needed energy-efficient coating
drying solutions…

Energy-efficient coating drying at Metsä Board with OptiDry Coat
Metsä Board has increased its cartonboard capacity by 150,000 tpa to 935,000 tpa with investments made
at three cartonboard mills in Finland. The Metsä Board Simpele rebuild was completed in June 2011, Kyro
in November 2011 and Äänekoski in May 2012. At the Kemi linerboard mill, production was refocused to
coated grades after an investment made in 2011. This has been a success and Metsä Board's state-of-theart paperboard capacity, including the Kemi mill, today totals 1.31 million tpa.
The Simpele mill was the first mill to introduce OptiDry Coat air drying technology in its earlier rebuild
in 2006, and now, after the new rebuilds, the OptiDry Coat technology is also successfully in use at the
Kyro and Kemi mills.

Figure 10. Raimo Salmi of Metsä Board is comfortable with Valmet's energy saving drying.

© Valmet
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In the Metsä Board Kyro BM 1 rebuild, an OptiDry Coat air
dryer (Figure 11) was selected to replace the gas IR dryer in
coating station 1. An OptiDry Coat air dryer was also chosen
for the coating drying for a new coating station 3. Replacement
of the infrared dryer at coating station 1 provided annual
energy savings of 4,800 MWh, as well as excellent drying
capacity, runnability and end product quality.

Air drying brings energy savings
OptiDry Coat is a one-sided air dryer for all paper and board
grades, for new machines as well as rebuilds, enabling over 50%
energy savings compared with infrared dryers. OptiDry Coat
has been developed to replace IR dryers in the drying of coated
paper, providing improvement in energy efficiency, evaporation
capacity and in end product quality.

Replacing IR drying yields 50% energy savings at
Cartiere del Garda

Figure 11. Metsä Board's Kyro board mill
chose Valmet's OptiDry Coat dryers for
their energy savings and drying capacity.

Cartiere del Garda paper mill is part of Lecta Group and is located in the small town of Riva del Garda, a
beautiful area near Lake Garda in northern Italy (Figure 12). One might be moved to say it is the most
beautiful paper mill location in the
world. As an integral part of this
breathtaking scenery, the mill's
targets are to continuously improve
its environmental performance and
lower production costs. One step
towards achieving these targets was
replacing its gas heated infrared dryer
with a OptiDry Coat air dryer after
Figure 12. Cartiere del Garda paper mill is located in the small town of
Riva del Garda in the beautiful area around Lake Garda.
the gate roll coating station. Valmet
guaranteed 48% energy savings
compared with the existing infrared dryers, and other benefits such as lower maintenance costs for the
dryer and the equipment around the dryer; the payback time for the rebuild is around one year.
After having learned about the energy efficiency of the Valmet OptiDry Coat air dryer and being
convinced they would achieve at least the same end product quality as with infrared dryers, they were
quick to put the new dryer into action.
Coating Technical Manager Vittorio
Production speed
D'Olif says: "Every goal of this rebuild
was achieved. Gas consumption
decreased by 50%, even though we
Energy consumption
increased our production speed by
more than 10% (Figure 13), paper
IR
quality is better due to no picking and
PowerDry
no stripes, and the working
environment around the dryer is much
0
20
40
60
80
100%
cooler. This dryer is also very operatorfriendly and easy to use and adjust."
Figure 13. At the Garda mill drying energy consumption with the
OptiDry Coat air dryer decreased by 50% even though production
speed increased.
© Valmet
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Cartiere del Garda produces high-quality coated woodfree paper for publishing and advertising work. The
top coated grade weight of the paper varies from 90 to 400 g/m2. The mill has two paper machines and
two coating machines. The new OptiDry Coat air dryer was installed in PM 2, which has an on-line
coating machine with a web width at the reel of 3,350 mm and the production speed varies between 300
and 800 m/min. High end product quality and the environmental performance of the production process
are top priorities for the mill.
The OptiDry Coat air dryer is an efficient dryer suitable for all coating drying with gas or steam heating.
The new OptiDry Coat air dryer at the Riva del Garda mill has a high evaporation capacity of over 200
kgH2O/m2/h and it replaces 22 rows of gas infra drying, giving the paper machine extra drying capacity
but still using only half of the gas.
Technical Manager, Tristano Rossi says: "Overall, Valmet handled this project very well and, for the startup, we would rate it as trouble-free top performance, we cannot find any flaws. The technical expertise of
Valmet's people at every step of the project, from sales to the start-up, was convincing, so the excellent
end result is not a coincidence."
Antonio Di Blas, Mill Production Manager (Figure 14) sums up: "All of our projects must be oriented
towards lowering production costs and these dryers have definitely done that. We are just waiting to go
forward with the second step of this project and also have new air dryers for our coating machine. We got
it all—50% gas savings,
better paper quality,
better working
conditions, better
availability, and smaller
maintenance costs.
Valmet impressed us
with its technical
knowledge and with this
exceptional dryer."
Figure 14. Antonio Di Blas was impressed with Valmet's technical knowledge.

Compact efficient dryer section geometry for single-fabric applications
Valmet has developed a new, compact OptiRun Single dryer section geometry for single-fabric
applications (Figure 15, right side). This solution combines excellent runnability with low energy and
maintenance costs.

Figure 15. Increased dryer capacity: A conventional dryer section (left) compared with the compact OptiRun Single (right),
which has an increased wrap angle of the web on the cylinder surface, thus increasing drying capacity. The simplified
design also means a reduced number of blowers and air ducts, and less wear on the dryer fabrics and sealings, contributing
to lower energy and maintenance costs.
© Valmet
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The new OptiRun Single with compact geometry is part of Valmet's OptiRun dryer section family
(Figure 16). The idea behind this solution is to simplify the design by minimizing the gaps between dryer
cylinders and rolls, and by reducing the number of blowers and air ducts, while still ensuring excellent
runnability and
fluent tail threading.
Valmet's OptiRun dryer section family
Thanks to the
– optimal drying solutions for all needs
compact design, the
wrap angle of the
The OptiRun dryer section family consists of four solutions that cover all
geometric applications, providing optimal drying capacity and excellent
web on the cylinder
runnability.
surface is increased,
OptiRun Single
thus increasing the
• For single-fabric dryer sections
drying capacity. The
• Available in conventional as well as the newest compact geometry
minimized gaps
OptiRun Double
contribute to less
• For double-fabric dryer sections
wear on the dryer
• Available in conventional and compact geometry
fabrics and sealings
OptiRun Triple
because there is less
• For triple-tier dryer sections
unwanted fabric
OptiRun Hybrid
bending. The
• For dryer sections with single-fabric and double-fabric dryer groups.
compact geometry
Each dryer section features UnoRolls, VacRolls and/or Edge VacRolls,
provides very high
depending on the machine speed and paper grade, in order to ensure
smooth tail threading, runnability and energy efficiency.
vacuum (the
underpressure on the
Figure 16. New OptiRun dryers improve energy efficiency with four options.
pocket with the web
on is down to -2 kPa
compared with the conventional -0.3 kPa) on the whole pocket, including the closing nip of the bottom
roll (Figure 17). The vacuum is created by suction only, compared with the suction and blowing
technology used in conventional blow boxes. This contributes to lower energy consumption.

Figure 17. High vacuum: Underpressure in the opening nip is created by suction. The compact single‐fabric geometry
provides very high vacuum on the whole pocket, including the closing nip of the bottom roll.

The compact OptiRun Single solution is best applicable to fine paper and liner and fluting board grades,
and machine widths up to 8 meters. The speed range is 1,000 to 1,600 m/min. At lower machine speeds
the bottom roll can be a UnoRoll without a vacuum blower. As the speed increases to more than 1,200
m/min, Edge VacRolls can be used to facilitate tail threading and web edge behavior. At speeds of more

© Valmet
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than 1,400 m/min,
VacRolls can be used
to ensure maximum
runnability. The
freely adjustable
vacuum levels mean
that it is easily
operated and there
are optimal vacuum
levels in all
conditions.
The compact
OptiRun Single
solution is suitable
for both new
machines and
rebuild installations.
Proven with two
recent references
(Figure 18),
runnability and tail
threading are
Figure 18. Top references for OptiRun dryers
excellent. When
using open fabrics
and/or UnoRolls,
cleanliness is improved and the overall
energy and maintenance costs are lower
compared with conventional systems.
With this new innovative dryer design,
Valmet's OptiRun dryer section
product portfolio is able to provide
perfect solutions for all market needs.
The final energy usage reduction topic
to review deals with machine clothing,
in this example we look at the press
section and two press felts.

Valmet Press Felt LMR:
Optimized dewatering
with packaging papers

Figure 19. Fujian Liansheng's project manager sees the advantages in
Valmet's OptiRun configuration.

Liner and fluting producers no longer
need to make compromises between long felt lifetime and good dewatering. Valmet Press Felt LMR
(previously called LineMaster and FluteMaster) for liner and fluting provide the optimal solution to
achieve both.
In the past few years, Valmet's fabric product development has strongly focused on meeting the
requirements set by packaging papers for press felts. As packaging papers are mainly made from recycled
© Valmet
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fiber, cleanliness issues, plugging and short press felt lifetimes have presented major challenges for
producers. Production and energy efficiency also need to be increasingly considered.
Liner and fluting machines have traditionally been run with press felts featuring an open structure. Today,
as machine speeds increase, dewatering is carried out both in the nips and through Uhle boxes. The press
felts need to be good at both.
"We have now developed a press felt that is specifically optimized for packaging papers: Valmet Press Felt
LMR for liner and fluting production," says Leena Silakoski, Product Manager, Press Felts at Valmet. "It
complements our existing press felt product range, especially for packaging paper machines in the
medium speed range. The felt has, however, also been run on faster packaging paper machines and even
on folding boxboard machines with good results."

Unique: high void volume adjustability
"A unique feature, and the greatest benefit from this new press felt, is the adjustability of void volume
thanks to a laminated structure. There can be either two or three layers in the press felt," explains Ari
Tauschi, Product Sales Manager, Paper Machine Clothing at Valmet. "The same basic structure can be
easily tailored to each customer's specific position."
At the beginning of the press section, where a larger void volume is needed for dewatering, a triple-layer
structure presents an ideal solution. A double-layer structure, in turn, is suitable for later press positions
where there is less water.
The new felt stays open even under high loads in a shoe press or a long-nip press.

Long lifetime combined with good dewatering
Compromising between a long press fabric lifetime and good dewatering has been one of the challenges in
making liner and fluting. Achieving a long lifetime has called for open felts and dewatering, mostly over
the Uhle boxes. However, in many cases this is not the optimum way to produce paper with regard to dry
content, machine runnability and energy consumption in particular. Each machine has its own
dewatering strategy, which depends on its speed and construction.
"With the new Valmet Press Felt LMR felt designs mills do not have to make compromises in felt
dewatering at the expense of felt lifetime. Instead, they can optimize water removal by choosing nip
dewatering, combined nip and Uhle box dewatering or Uhle box dewatering," Tauschi says. "Felt lifetime
always depends on the mill's running strategy and preferences. For example, in China the typical lifetimes
of Valmet Press Felt LMR has ranged from four to eight weeks."

Another plus: energy savings
Yet another benefit presented by the new press felt designs involves savings and sustainability. As
optimized dewatering in the press section reduces steam consumption in the dryer section, a mill saves
energy.
"When nip dewatering increases, less Uhle box dewatering and less vacuum are needed. In the best case it
may even be possible to close vacuum pumps that consume a lot of energy," comments Leena Silakoski.
"With the new press felt it is possible to optimize the dewatering process on each machine."
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Energy Savings

Summary
In summary, information on energy consumption and process data provide excellent opportunities for
verifying and monitoring energy savings. Measurements and monitoring are the keys to improved energy
efficiency. Valmet's specialist services and efficient analysis tools, combined with our extensive process
expertise, and energy saving technology offer the best possibilities for utilizing energy data and saving
energy in an effective manner. This is true regardless of the machine section or process being improved –
as the examples in this white paper demonstrate - from stock prep through the press section to drying.
Valmet state-of-the-art technology can help papermakers reduce energy usage while making a high
quality product.
This white paper combines technical information obtained from Valmet personnel and published Valmet articles and
papers.
Valmet provides competitive technologies and services to the pulp, energy and paper industries. Valmet's pulp, paper
and power professionals specialize in processes, machinery, equipment, services, paper machine clothing and filter
fabrics. Our offering and experience cover the entire process life cycle including new production lines, rebuilds and
services.
We are committed to moving our customers' performance forward.

© Valmet

Page |

15

