n the world of dedusting systems there are two

kinds of installations, the process installations,

that are essential in the process, and the client

understands this clearly because without them
the performance of the installation is not possible
(kilns,-mills, separators, etc.); and the nuisance
installations (the only ones that are referred to avoid
the environmental media and are not necessary for the
process).

Sometimes, unfortunately too often, the client
does not notice the importance of dedusting in these
installations (nuisance bag filters), because they are not
strictly necessary for the process, and nothing happens
if he does not install them, or even if they are wrongly
sized.

This article does not talk about the importance
of the dedusting of the conveying elements, it is
understood that it is very important and has already

been discussed in former articles (Dusting Off, BMHR
July 2015).

In this article we will try to see how to size and
where to dedust in different conveying elements.

We start by defining the dedusting points. The basic
premise is that the dust is produced generally where
the spill happens, due to a transfer between belts,
or to a filling of 'a bucket elevator, or the filling of a
silo. It happens where the flow of conveyed material
undergoes an impact due to a change of direction, and
that is where the cloud of dust appears.

Then, where is the dust? Let us talk about the most
common cases in bulk handling, such as belts, bucket
elevators and hoppers. We can start a circuit of material
with the unloading of a truck, or of a loader, onto a
hopper that has a belt conveyor in the outlet. These
elements start the route of the material with various
belts and finally, through a'bucket elevator, the silo



Discharge onto a hopper with bag filter integrated in
the rear side.

Bunker type filter on a belt conveyor.

is filled. This would be the typical scheme for the raw
materials circuit in a factory.

We start in the hopper, it receives a strong and
sudden impact of dusty material, so a great cloud of
dust is produced at that instant. It is a very critical point,
because due to the high volume that is handled by a
truck or loader, it is a highly dirty point. It has a very
simple solution, that is to completely close the hopper
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(except the front side) and to install a bag filter in the
rear part of the new closing — bunker type (without
walls and hopper) - so the filtered dust falls into the
same hopper and stays in the process.

Then, after the hopper, there are the belt
conveyors, each transfer point between them produces
dust, and the higher the spill, the larger the amount of
dust produced, and in turn larger necessary dedusting
flow. In this case the dedusting points are the charging
guide of the belt receiving material, and the heads
of the belts that spill the material. In this case in each
transfer point dedusting is necessary, so the most
recommended action is to place a dedusting point
in the outlet of the transfer and a smaller dedusting
point in the head. Usually the total flow of the transfer
is divided 70 — 75/ 30 — 25% in outlet/inlet.

After the transfer points between belts, there is
a final transfer from the belt to the bucket elevator
that takes the material up to the final point in the
silo. The bucket elevators are elements that must be
dedusted in two points, reception point (foot) where
the flow of material breaks and generates dust, and
in the head. The elevator is a mobile encapsulated
element that generates an internal flow of air
pressurising the equipment, and if this flow is not
deaerated in the upper side it will expel dust in each
joint or gap.

Once we have seen the points where it is necessary
to dedust, now the biggest unknown is the correct
sizing of the dedusting points. This is not an exact
science, because the generated dust depends on
many factors, such as the kind of material conveyed,
granulometry, measurements of the belts, height of
the spill, closings and their tightness, speed of belts,
quantity of material, humidity, etc. Also, for the same
conveying system it is possible to flow different kinds
of materials with different properties or conditions
(dry in summer, moist in winter). The reduction of
the calculation of the flow to a unique mathematical
formula that could be deemed ‘the formula’ is
impossible.

Different research gives us some parameters or
ideas of calculation in some points, some of them
considerating speed and belt width only, others only the
capacity and others even take into consideration the
height of spill and granulometry. Although they seem
to be very complete, there are always parameters that
remain forgotten or are estimated due to unknown
elements. So, these formulas must only be taken into
account as a very generic orientation to the starting
point, and the flows should be defined based on the
experience and opinion of specialised suppliers of bag
filters.

Due to this uncertainty at the time of deciding
what is the strictly necessary flow, it is possible that
during the phase of comparison of quotations from
different suppliers that there are discrepancies
in these flows. On the one hand, a small sized
installation, with less flow than the necessary, does



not have a solution, it will not work and it will not
be possible to upgrade. An installation with more
flow than needed will not present as many issues.

As the installation is oversized it will last longer, and
the requirements for maintenance will be less. So the
recommendation, to be on the side of the security,

is to work with the wider margins allowed by the
economical investment.

Let us proceed with examples and practical
applications. At the beginning of the circuit we have
the hopper, receiving material from a truck or loader.
We are talking about high volumes of dedusting,
because in a very small interval of time there is a high
volume of material moved. There are loaders of many
sizes, but most common in these cases are about 2.5
and 4 m? of capacity, and this is what is unloaded
in a short instance in the hopper. This movement of
material can require a dedusting of approximately
16 000 — 25 000 m*/h (depending of factors such as the
type of enclosure and discharge capacity). In this case
the application, although it requires high volumes
of air, as it is not working continuously, and the
concentration of the air reaching the filter is relatively
low, can work in the bag filter with higher air-to-cloth
ratio than usual, being approximately 2 m3*/m? per min
and even higher, without any risk for the functionality
and duration.

In the subsequent belt conveyors it is very difficult
to establish a guide value as base, due to the formerly
mentioned reasons about all the factors that should
be taken into account. In small belt conveyors, with
low capacity and small height of the spill, it is normal
to talk about a minimum of 2500 — 3000 m?h in the
reception point and 1000 — 1500 m3/h in the head
of the upper belt conveyor. In these cases of small
flows the installation with a unique bag filter with
the hopper can be substituted by two bag filters
(bunker type — without hopper) installed over the belt
conveyor, so that we avoid installing dirty air ducts
and creating the problem of dust discharge from the
filter. When the belt conveyors are bigger, in terms of
capacity or dimensions, and especially great heights
of spill, we can be talking of dedusting points in the
reception belt of about 10 000 m*/h, with a small point
of 2500 — 3000 m?/h in the head. In these cases, due to
the dimensions of the bag filter, it is common to install
a bag filter with hopper and two suction points in the
indicated areas. The bag filter would be placed with its
own structure so its rotary valve would be allowed to
discharge the filtered dust to the outlet belt.

The next mentioned elements, such as the bucket
elevators, count height and capacity as factors
that affect the sizing of the dedusting, but as a
rule we expect dedusting points of approximately
1500 — 2500 m?/h in the feet (considering that usually
the height of the spill from the feeding belt is small),
and approximately 2500 — 5000 m%h in the head.

One of the most common mistakes that is
committed in these applications is thinking that
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Transfer points between belt conveyors.

Dedusting of conveyors and silos in a port facility.

the air that must be dedusted simply equals the
volume of air displaced by the material. If the rate

of filling is 1000 tph, the volume of air displaced is
1000 m3/h (with a density of 1 kg/l), and sometimes it
is understood that this is the volume necessary to be
dedusted. This is very far from the real needs, because
we have not only taken out that air to leave space

for the material, but have that silo in underpressure
so the dust generated inside will remain inside, and
will not escape. Practical examples of this fact are the
clinker silos in factories. They can be fed at a rate very
similar to the indicated, but the volumes necessary

to dedust are always much bigger. The clinker,

when arriving to the silo, is usually hot and then it
generates very important turbulences and flows inside
the silo that need a very high volume of air to be
dedusted, and so, due to this reason, we can find silos
with volumes of dedusting of 45 000 — 50 000 m3/h,
either with bunker type bag filters in the top of

the silo or with bag filters with a hopper and an
important suction duct. @
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