THE

Eduardo Sauto, Gorco,
discusses how to
reconfigure bag filters
to improve capacity.

Introduction

Industrial facilities are usually designed for operation
and production parameters according to the forecasts
of the moment, growth expectations and of course
the economic aspect of the investment. These
limitations, usually the economic ones, have marked
the margins of maneuver (future extensions or
changes).

The problem appears when capacity needs
expanding and there is equipment that need
upgrading but it appears too complicated, and
creates a bottleneck. In the case presented below, the
focus is on a clinker production line, with its kiln and
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the respective bag filter. The article will study the case
from the point of view of the bag filter as the cause
of the bottleneck and limitations.

Starting point

The Petroquimica Comodoro Rivadavia’s cement plant
in the town of Pico Truncado, in the province of
Santa Cruz, Argentina, has in operation a kiln
manufactured by thyssenkrupp, with production of
around 2000 tpd. This installation was supplied in
2006 and its performance has been consistent, but the
conditions of the market have pushed the plant to
increase its capacity to meet demand and compensate




for the low prices in the area. The kiln can be improved
by increasing the production up to 2300 tpd. The main
characteristics of the kiln include the following:

A DOPOL 90 preheater.

Five stages.

A 4600 mm dia. kiln.

A 47 000 mm kiln length.

A POLYTRACK 7/2,5W clinker cooler.

Existing cleaning system with corrosion in the filter
head.

Modifying of the cleaning system.
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The problem is that the gases that are required for
this kiln are 350 000 m3/hour. The installed bag filter
has 5100 m?, working with an air-to-cloth ratio of
1.14. In addition to the needed modifications that are
made to the kiln by the manufacturer to reach that
extra capacity, work is also needed on the bag filter.

The starting phase

In the starting phase of the studies to increase the
capacity of the bag filter, the design data, such as
flows, filtering surface, cleaning systems, and type
of bags, as well as day-to-day issues were compiled
and assessed. A general arrangement drawing

of the equipment was also completed to check

the implantation and assess the possibilities of
increasing the filter.

Fortunately the layout of the equipment made an
extension possible, adding the chambers that were
necessary to complete the current filtering surface.
The bag filter presented a better disposition to be
modified in the clean air outlet, which is generally
preferable. The advantage of this modification was
that the outlet side, to be carried out in the central
distribution channel to the different chambers, is
easier and more effective. If the modification had
been done in the dirty air inlet, the modification
in the ramp of the channel would have been more
complicated. In the case of clean air outlet, the one
chosen here, the modification required was only in
the rear part of the ramp of the channel to allow
the dust to reach the new chambers.

A new prismatic chamber was attached to the
existing one, increasing the bag filter from the
existing 10 chambers to 15. The setup of the bags
and its grouping kept the same criteria as the
existing installation.

The existing bag filter had two lines, each one with
two hoppers, and one screw conveyor in each hopper,
which allowed one hopper to receive from the other in
the same line. Both lines ended in one perpendicular
screw conveyor, so there was only one collecting point
for dust. To carry out the extension, the dust collection
had to be reconfigured, so that the screw conveyor
of the hopper that was left in the middle receives
the dust from the new hopper, and thus continues
delivering the dust at the same point as before.

The new bags selected were fibreglass with
PTFE membrane, replacing the existing P84 bags.
The existing bag filter had to be considered in the
reconfiguration, as the bag filter is disposed in two
lines with a central channel. This channel is designed
to distribute the flow in 11 chambers per line. As
the filter was going to be longer, the channel was
modified to allow a good distribution in the
32 chambers of the new bag filter.

The development phase
Once it was checked that the main approach of
increasing the capacity of the bag filter was possible,



Final new bag filter.

the engineering phase was developed onsite, taking
the information about the present situation of the
existing filter and its possible improvements. The bag
filter had some problems, including the following:

Bags have been wrongly cleaned.
Problems of condensation and humidity.

Studying these problems, a conclusion was
reached that the solution was going to need a
deeper modification in the existing bag filter,
keeping all the mechanical construction, but
changing basic parts of it:

A new complete set of bags for the existing
bag filter, quality fibreglass with PTFE
membrane, substituted the existing P84 bags.
This also involved a new set of carbon steel
cages, with 20 longitudinal wires, needed for
the fibreglass.

The cleaning problems were due to the bad
condition of the injectors used in the cleaning
tubes. There were carbon steel injectors with
obstructions in the air injection groove, due
to the design itself and to the condensation
produced in the clean air chamber (wrongly
insulated). Gorco supplied the complete
cleaning system for the existing bag filter,
comprising new, bigger compressed air tanks
with more capacity than the old ones to
guarantee a good air reserve in each shot. New
properties, including membrane valves and
electrovalves suitable for high temperature,
new injector tubes, and finally new injectors
for tangential air injection in aluminum cast
to avoid the possibility of corrosion, were
added.

Normally, the thermal insulation of the bag
filter is realised completely for the lateral
sides and hoppers, but the upper part of the
filter, the roof, is usually only insulated in the
inspection doors for bag change. This leads to
multiple points between registers and in the
necks of the doors that are not insulated. This
normally works, due to the fact that external
temperatures are not extreme, and the bag
filter is not exposed to the environment.

The cost of this kind of insulation is also
comparatively cheap. But in this case, due

to the location of the installation in a part

of Argentina with very low temperatures

and a relatively unprotected bag filter, this
insulation was producing serious problems. A
new total insulation for the roof was designed
that included an air chamber between the
inspection doors and the external side of the
insulation, forming a new walkable floor with
insulated doors independent of the filter
registers.
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All complementary equipment, heating
resistances for the hoppers, both the existing
and the new ones, were supplied.

The numerical data phase

At the beginning of the project, the model of

the filter was 5165/22-D with 22 chambers in two
lines with a central channel. The channel is part

of the decreasing section from the dirty air side
and the increasing section from the clean air side.
Each chamber has 80 bags with a 160 mm dia. and
a 5650 mm length. In each chamber, there is one
compressed air tank and each membrane valve shot
has 16 bags. The filtering surface is 5100 m2and the
design flow was 350 000 m3/hour.

With the indicated increasing of the production
in the kiln, from 2000 to 2300 tpd, the new flow to
be filtered is 500 000 — 522 000 m3/hour, making it
necessary to strongly increase the filtering surface.

The enlargement leads to a new model with the
same disposal as the previous bag filter regarding
number of bags per chamber and bag length,
however with 32 chambers and a final filtering
surface of 7420 m2.

Realisation

The final part of the reconfiguration combined the
different elements to configure a new bag filter,
while also maintaining the old one. In the existing

bag filter, the quality of bags, cages, compressed
air tanks, valves, and injectors have been changed.
All of these modifications would not have been
necessary if the existing bag filter had presented no
issues.

The enlargement, formed by 10 chambers, is built
as an independent bag filter but attached to the
existing one, meaning that each one keeps its own
steel in the common wall. They are only connected
by the central distribution channel (dirty air inlet
in the lower part and clean air outlet in the upper
part).

Conclusion

Industrial installations can sometimes need
enlargements and modifications to adapt to the
new conditions of the market and production. When
these modifications are reductions or drops in the
demand there are no issues; however, an increase in
demand can often cause a bottleneck that does not
allow modification.

This article has aimed to show that, although
first appearing difficult, it is possible to upgrade
and modify a bag filter, while keeping the original
equipment.
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