THE BARE

Introduction

The need to realise dust collection at all points
of production in an industrial facility with
bulk handling is widely recognised, to avoid
contamination. Previous articles have justified,
treated, and analysed this matter. This article
will therefore start at the point where the
main contamination sources have already been
solved with dedusting installations. Now, once
the biggest and most visual problem is solved,
it is time to take a step forward in the fight
against pollution, and to improve cleanliness
and working conditions.

Even when an installation is properly
dedusted, there will be dust in the ambient
air, albeit in a lower quantity, that must be
attended to. This generation of dust appears
because of the movement of the bulk material,
which leaves a small amount of dust in
suspension in the air. This is then gradually
deposited on the ground, or on the machinery.

The conveyor belts themselves, after hours
of work and with a little dust being generated
imperceptible every time, have produced a
film of dust on the floor. The same occurs with
any other equipment: a current of air drags




Cyclonic inlet.

particles imperceptibly, but continuously, inevitably
leading to a dirty and dusty installation after hours,
or maybe days.

Until now, most companies dedicate part of
their manpower to carrying out this cleaning using
very basic tools, which are predominantly manual,
such as shovels and brooms, to collect the dust, and
wheelbarrows to remove it. With these tools, despite
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the efforts of the personnel, the expected result

is not reached satisfactorily, because a broom or a
shovel will only take out part of the dust, leaving

the rest of the dust recirculated in the ambient air
due to the movement of the tool itself. The cleaning
efforts are therefore useless, because part of the dust
is being recirculated and will be deposited again on
the ground. It is just moving dust from one place to
another.

To avoid these situations, and to improve the
performance of the personnel, there are central
vacuum cleaning systems. These installations are
composed of a high vacuum depressor, set in the final
part of the installation, with a high-efficiency cyclonic
bag filter before it that collects all of the aspirated
dust. During installation, a route of suction ducts is
traced, with connection nozzles every 10 - 12 m (or
whatever distance allows the entire surface to be
addressed using flexible hoses).

A cap is provided for each nozzle, so that when
it is to be used, the cap can be opened and the hose
connected to suck around the nozzle. All the dust is
collected and centralised at a single collection point:
the cyclonic bag filter.

Identifying common mistakes

The main elements that make up this kind of
installation, such as the blower, the bag filter, and
the ducts, are already known. But when talking
about the design of the installation, there are some
basic parameters than must be respected to ensure
it is done correctly. This is very important to avoid
clients being unhappy with the installations. When
unsatisfactory installations are analysed, design
problems can be detected.

The first consideration is correctly sizing the
installation. There are different sizes and installed
powers available: which is required will depend on
the area that needs to be reached and the quantity of
dust to be handled.

A small installation for a cement bagging plant,
for example, with dust on the surface coming from
dust suspended in the air, can be combatted with
a small installation, with 2.5 in. ducts and a blower
with 15 or 18.5 kW. On the other hand, a port facility
with long-distance belt conveyors, lots of dust and
the possibility of spilling materials in large quantities,
would need a bigger installation: 4 in. or 5 in. dia.
duct and power over 45 kW.

This is the first design mistake that arises. If the
size of the installation is smaller than needed, the
operators will find the installation slow, because the
difference in power and size influences the speed the
installation can work at. For example, the collection
of several tonnes of material may take twice as long
using a small installation than it would with an
installation that is the correct size.

Once the installation is well dimensioned, with the
correct size and suction power (it must be taken into
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account that these installations require a high-power
vacuum to overcome the pressure drop of the suction
circuit), the next critical point is the bag filter. The
installation will have a low air flow with a very high
concentration of dust per cubic metre of air. This forces
the installation of filters with a very conservative
air-to-cloth ratio and high-efficiency cyclonic disposal
to retain most of the dust in the hopper before
reaching the bags to avoid collapsing them.

The second design mistake that usually arises
is the use of filters with pleated cartridges instead
of cylindrical bags. The fact that there is little
air gives the false impression that installing very
small equipment will be sufficient, when the dust
concentration is actually higher than in critical

processes, such as cement mills or separators, for
example. So installations with a small cartridge
filter can totally collapse, with operators tired of
spending more time doing maintenance on the filter
than actually using the installation. A bag filter with
cyclonic disposal and low air-to-cloth ratio is a basic
requirement in these installations.

Discharging the dust collected in the filter is
another point that deserves special mention. Because
it is under a high vacuum, due to the suction blower,
it is very important that the discharge is 100% tight.

To guarantee this, GORCO suggests the use of
double flap valves with an intermediate container, so
that they open and close alternately, discharging the
dust from the hopper and keeping the filter airtight.
Some suppliers choose rotary valves, but it is not
advised for this application. While the rotary valve
might initially work with an acceptable tightness,
any misalignment or wear due to the dust will lead
to false air inlets through the valve to the bag filter.
This could form domes of dust that make discharge
difficult and reduce suction to the installation.

Once the installation has been correctly sized and
an adequate bag filter installed, it is time to address
the ducting. While it is a simple concept, there
are some critical considerations that can make the
difference between a perfectly working installation
and a condemned, useless installation. It is necessary
to minimise the pressure drop across the duct, so that
the bends and changes of direction are gradual, with a
wide radius. The suction points must have an adequate
transition, so that the air can flow smoothly inside. In
addition, the tip of the hoses should be narrower than
the main duct to allow a higher speed of capture.

The mistakes that appear in this area are closed
bends at 90° angles, grafts in the ducts against the
direction of flow, and hoses of inadequate size that
cause a high pressure drop across the ducts and
subtract effective power from the installation.

Advantages against the alternatives
Between manual cleaning with basic tools, and

the use of this kind of central vacuum cleaning
installations, is the use of supersucker trucks that
integrate the filter and the blower, while the ducting
is laid in the plant. While it is a good option, there
are two significant disadvantages. The first is the
availability of the truck, because it depends on an
external company having the truck available for the
required dates. The price of the use of the truck is
also important, because they are usually expensive.
The second trouble is the return of the dust: in the
fixed installation this is centralised at one point that
has been designed for this purpose, whereas, with
the truck, it has to be disposed of.

Applications

These installations can be applied in all plants
where there is bulk movement and the possibility of
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dirt, from cement plants, quarries, chemicals, or in
the food industry. They are particularly important
in environments with explosive dusts, such as

coal and sugar, because its accumulation in layers
creates a high risk of accident. The central vacuum
cleaning installations for ATEX dust have different
elements from the standard installations, including
ATEX-certified bag filters, explosion vents, and
classified electrical equipment.

Case study
An example of this kind of installation can be
found in a cement plant located in Mallorca. The
plant receives cement from trucks, ensiles it, and
later bags it or sells it in bulk. A critical point in the
plant was the outlet of the dome silo, with airslides
feeding a bucket elevator to elevate the cement
from level -6 to approximately +12. The lower part
of the elevator was underground, and sometimes
it was out of use because of breakdown. When this
happened, tonnes of cement were spilt underground
and had to be collected manually. In addition, the
bagging plant itself produces dust, which spills when
a bag breaks.

GORCO designed a large high-vacuum cleaning
installation, with a size of 4 in., an installed power
of blower of 37 kW, and approximately 23 collection

points. The collection points were located along the
entire route that the cement followed, from arrival at
the facilities to the expedition area, and all the dust
collected in the bag filter was treated adequately to
allow its reuse.

The installation has different types of nozzles for
different purposes, including nozzles with wheels to
suck the ground, a special nozzle for large spills of
dust, and a small hand nozzle to direct around the
machines or too reach difficult places.

Once the installation was commissioned, the user
was able to significantly reduce the time dedicated to
the maintenance and cleaning of the installation, as
well as having a model plant in terms of safety and
hygiene at work.

Conclusion

Increasingly demanding occupational safety and
health conditions at work, coupled with the further
safety measures required safety in installations for
explosive dusts, and the recommendation to avoid
the accumulation of dust on machinery, motors,

and drives, make the use of high vacuum cleaning
installations highly recommended. They are a
necessity, and this is becoming increasingly recognised
by its different users. ‘¥
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