State of the art
waste management

Croatia
Sweden

RATIONAL STORAGE

SOCIETY OF THE PAST
For many years waste has
been collected by special truck
and trailer combinations or
containers and dumped at
land fill sites. To handle and
store waste in this way has
generally been associated with
bad smell, fire risk and
unacceptable environmental
conditions.

BUILDING A SUSTAINABLE SOCIETY

Switzerland

Flexus Balasystem AB has developed a unique patented method that has changed the handling
and storage of waste completely.
Garbage, residual waste and industrial materials can easily be compressed to a fraction of
the original volume and enclosed in cylindrical bales. A method that supports a sustainable
waste management system for today and the future.
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SORTING AND BALING PLANT

MOBILE BALER

TRANSFER STATIONS / INTERMEDIATE STORAGE

TRANSPORTATION

RATIONAL STORAGE

STATE OF THE ART WASTE MANAGEMENT

PROCESSING

RECYCLING

LAND FILLING

Slovenia
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RATIONAL STORAGE

BALE CHARACTERISTICS
The waste is compressed and wrapped with
stretch film into air tight bales. Without
oxygen the processes of fermentation and
degradation cannot start.

The benefits of our method are:
Clean and tidy storage and handling.
Odourless storage.
Preservation of material properties, almost
no energy and mass loss.
Water tight storage also outdoor.
Reduced volume, approximately a third of
the volume for MSW.
No fermentation.
Economically and environmentally good
for seasonal variations at MSW plants.
No self-ignition possible.

Switzerland

Sweden

BALE WEIGHTS
Dimensions: Approximately ø1200mm, height 1200mm.
Volume: Approximately 1.3 m3
MATERIAL
Household waste with organic matter
Household waste without organic matter
Industrial waste
Forest residue
Wood shavings
Wood chips
Mixed board/paper
Corrugated paper
Tires, cut to pieces
Tires, whole
Plastic
Plastic bottles
Peat
Energy grass, straw
Silage
Beet pulp
Brewers Grain
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WEIGHT KG
800 - 1300 kg
600 - 800 kg
450 - 750 kg
500 - 700 kg
350 - 450 kg
600 - 700 kg
550 - 800 kg
400 - 600 kg
800 - 1200 kg
550 - 800 kg
550 - 600 kg
150 - 250 kg
750 - 950 kg
350 - 450 kg
700 - 1500 kg
1000 - 1700 kg
1100 - 1300 kg

Degradation processes in waste

Degradation of waste involves two different processes; aerobic and anaerobic. In
the aerobic phase the main degradation is
oxidation reactions which produce CO₂.
Combustion and thermal degradation can
be the consequence of this phase.
During the anaerobic degradation, three
metabolically different groups of bacteria
become active and result in hydrolytic,
acetogenic and finally methanogenic degradation. This biodegradation process in
which the organic substances are acting as
a nutrient as well as an oxidation agent is a
result of coordinated action of many different bacteria species in sequential reactions.
Any disturbance in such a consecutive
system can delay or accelerate some of the
biochemical step reactions and this affects
the degradation rate and energy/mass
losses in the stored material. By preventing
oxygen and water from penetrating the
waste, Flexus baling system offers such a
disturbance, thus more or less halting the
biochemical process.
Gas & temperature development in stored
waste (MSW), Bale no. N1

Weight of bale N1 (14.2.95) 976 kg
Total mass loss (8.8.95) 8 kg
Material		
Household waste

Study of MSW in round bales

The first tests of storing waste in round
bales were carried out by the University of
Lund in Sweden. These findings has been
confirmed by similar independent institutions in other countries.
The gas and temperature development,
material and energy losses in the stored
bales were measured.
Three different types of waste were stored,
RDF (shredded), source separated waste and
unsorted household waste, MSW.

Results from the study

A short initial period of aerobic degradation, until residual oxygen was consumed
was followed by very stable conditions. No
considerable temperature increase or methane production were observed even after
one year and most biological and oxidation
reactions were virtually stopped.

RATIONAL STORAGE

STORAGE OF WASTE IN ROUND BALES

In order to study the effect of particle size,
shredded household waste was used in the
same way. However, formation of methane
was not observed in this case either.
The below graph shows the gas and temperature development for one of the bales used in
the study by the University of Lund.

pH in leachate		
pH on surface of waste
Moisture (wt%)		

4.2
5.5
45
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TECHNICAL

THE BALING UNIT
The Flexus baling unit is
the heart of this unique
patented system. Waste,
recycled materials and other
materials are transformed
into easy to handle round
bales.
Standard truck and trailer
combinations can be used
for the transport and the
bales can safely be stored
outdoors.

View of the baling unit during production

STATIONARY BALING SYSTEM
The system can be designed
for stationary installation and
be fully integrated into a waste
treatment plant. The installation
is designed to meet the demands
and conditions at each specific
case.

Switzerland
Switzerland
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TECHNICAL

MOBILE BALING SYSTEM
Switzerland

Sweden

The mobile baling system
can be easily transported
from site to site. This gives
large flexibility to handle
both smaller and larger
baling commissions, for
example maintenance time
at MSW processing plants.

Delivery of mobile baling system, Croatia
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TECHNICAL

OVERVIEW OF THE BALING FUNCTION

C The material is fed into
the baling chamber until
full pressure is reached.

To keep the shape of the V
bale, a net or a film is fed
into the chamber.

C The baling unit opens up
and the bale is transferred
to the wrapper unit.

As the bale is wrapped in V
stretch film, the baling unit
goes back to the initial start
position to make the next bale.

C The wrapped bale is now
fed on to the bale conveyor.
The whole process lasts
1-5 minutes and is fully
computerised.
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The material is fed into the baling chamber
via a feed conveyor, and is force fed between
the chains of the baling unit. The uncompressed material is rotated around the axis
of the chamber and as more material enters,
the chamber compression of the material
increases.
The bale compression increases as more
material is force fed into the chamber and
the bale becomes evenly firm and stable.
Only relatively low power is required to
compress material in this way. Softer and
smaller material fragments surrenders and
embeds larger and harder objects during
the compression process.

TECHNICAL

PRESSING

The computer system monitors the com
pression, by measuring the hydraulic
pressure in the system.
The operator sets the compression level
required for the baled material via the
computerized system.

NETTING
When full chamber pressure is reached, a
net is wound around the bale. The net is fed
into the chamber by means of jet air nozzles.
The net wound around the surface of the
bale maintains its form and prevents the
compressed material from expanding when
the chamber is opened as well as increasing
the mechanical strength of the bale.
The net is made of environmental friendly
polythene. A roll of net is sufficient for more
than 100 bales, and is easily changed by the
operator.
The operator sets the required number
of windings of the net and the computer
system checks continuously that the net is
properly fed.
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TECHNICAL

TRANSFER TO THE WRAPPER UNIT
The baling chamber opens up and the
heads of the chamber are pressed towards
each circular end of the bale to hold it
firmly during the transfer to the wrapping
unit. The net wrapping and the high bale
compression minimises material loss.

WRAPPING
The bale is wrapped with a thin, strong and
stretchable plastic film which is air tight
and water resistant.
The wrapping is made by means of a sweep
arm which rotates on the wrapping table to
give a 50% overlap of film on the bale.
While the bale is being wrapped, the heads
of the baling chamber returns to the baling
position. The baling chamber closes and
new material is fed into the unit. When
wrapping is completed, the film is cut and
the bale is loaded to the bale conveyor.
The stretch film, although thin, is very
tough. This ensures the hermetic enclosure
of the material which prevents the escape
of litter as well as stops the degradation
processes.
The stretch film and the net in which the
bales are wrapped consists of polythene
which converts to carbon dioxide and water
when incinerated. The plastic film is only
25-30 µm and it constitutes of only 0.1-0.2%
of the total weight of the bale. A roll of
stretch film is sufficient for 15-25 bales
depending on the number of layers. Rolls
of film is easily replaced by the operator.
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Environment-friendly polythene
plastic is oxidised to water and
carbon dioxide when incinerated.

TECHNICAL

UNLOADING
The wrapped bale is tilted onto
a bale conveyor for unloading to
further transportation or storage.
If the conveyor is equipped with
a scale and a marking unit, each
bale can for example be marked
with weight, material type or
with a bar code, depending on the
demands of the job.

BALE OPENING
Opening the bales can be made by our own
mobile bale opener which is installed on a
front loader. The opener enfolds the bale
and the wrapping material is drawn away
when the arms separate.
The opening of bales can also be made by a
fully automatic stationary bale opener. The
stretch film wrapping and net are cut along
three sides of the bale and drawn away. The
pressed material then returns to its original
structure as the bale disintegrates.
The net and the stretch film can either be
placed in a bin at the side of the machine or
follow the material for further processing.

Easy opening of bales

Please contact us for more information on
the stationary bale opener.
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THE BENEFITS OF THE ROUND BALING METHOD ARE:
Reduced volume, approximately a
third of the volume for MSW

►

Clean and tidy storage and
handling.

►

►

Odourless storage.

►

►

Preservation of the material
properties, no energy and mass
loss.

Economically and environmentally
good for seasonal variations at
MSW plants.

►

No fermentation.

► Water-tight outdoor storage.

► No self-ignition possible.

Whether your waste problem consists of intermediate storage,
volume reduction, seasonal variation or transportation,
Flexus Balasystem is your speaking partner.
Our head office and production plant is located in Nossebro in
the west of Sweden. Our sales network covers most countries
in Europe and East Asia.
Visit www.flexus.se for more information and the location of
your nearest Flexus Balasystem representative.

Mailing
PO Box 5094
Hallam, Victoria 3803 Australia

Head Office
33 Wedgewood Road Hallam,
Victoria 3803 Australia
1800 465 465
sales@wastech.com.au

