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(57) Abstract: The invention relates to a method
for cleaning filters for dust-laden waste gases,
comprising several filter elements (2) which are
arranged vertically in a filter housing (1) and which
have an upper open end (16) and a lower closed
end (15) with at least one feed line (9) for the
dust-laden waste gases and at least one discharge
line (11) for the cleaned waste gases, in addition

to a device for injecting surges of compressed air

1 7 into the open end (16) of the filter elements (2).
- 1 In order to reduce pressure fluctuations in the filter

and to provide efficient cleaning with pulsations of

-»- 2 compressed air in the low pressure range i.e. from

approximately 0.8 to 3 bars, the filter is divided into

10 several filter modules (1) respectively comprising

at least one filter element (2). At least two filter

modules (1) are arranged in a filter housing (10) or

a filter chamber. The filter modules (1) are cleaned

14 alternately and each filter module (1) is associated

with a discharge line (11) with a shut-off element (3)

for the clean gas. A control device (19) is provided

for the shut-off elements (3), whereby when the filter

modules (1) which are to be cleaned are changed,

the shut-off element (3) of the cleaned filter modules

8 (1) is open and the shut off element (3) is closed
in a diametrically opposed manner for the filter

module (1) to be cleaned. As a result, any pressure

)\ — 9 fluctuations in the filter are minimised.
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(57) Zusammenfassung: Die Erfindung betrifft ein Verfahren und eine Vorrichtung zur Abreinigung von Filtern fiir staubbelastete
Abgase mit mehreren in einem Filtergehduse (1) vertikal angeordneten Filterelementen (2) mit einem oberen, offenen Ende (16)
und einem unteren, geschlossenen Ende (15) mit zumindest einer Zuleitung (9) fiir die staubbelasteten Abgase und zumindest einer
Ableitung (11) fiir die gereinigten Abgase sowie einer Einrichtung (4) zum Einblasen von DruckluftstGssen in das offene Ende (16)
der Filterelemente (2). Zur Reduktion der Druckschwankungen im Filter und gleichzeitig zur Erziehung einer effizienten Abreini-
gung mit Druckluftimpulsen im Niederdruckbereich, d.h. von etwa 0,8 bis 3 bar, ist erfindungsgemass vorgesehen, dass das Filter
in mehrere Filtermodule (1) mit jeweils zumindest einem Filterelement (2) unterteilt ist, wobei mindestens zwei Filtermodule (1)
en einem Filtergehduse (10) oder einer Filterkammer angeordnet sind, wobei die Filtermodule (1) abwechselnd abgereinigt werden,
und dass jedem Filtermodul 81) jeweils eine Ableitung (11) mit einem Absperrorgan (3) fiir das Reingas zugeordnet ist, und dass
eine Steuerungseinrichtung (19) der absperrorgane (3) vorgesehen ist, so dass beim Wechsel der abzureinigenden Filtermodule 81)
die Offnung des Absperrorgans 83) des bereits abgereinigten Filtermoduls (1) und die SchlieBung des Absperrorgans (3) des abzur-
einigenden Filtermoduls (1) gegengleich erfolgt, wobei etwaige Druckschwankungen im Filter minimiert werden.
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Method and Device for Dedusting Filters for Dust-Laden

Waste Gases

The invention relates to a method and device for dedusting
filters for dust-laden waste gases, including several vertically
arranged filter elements each having an upper, open end and a
lower, closed end, wherein the waste gases flow through the fil-
ter elements from outside and the cleaned waste gases are dis-
charged through the open ends of the same, and wherein for
dedusting compressed-air blasts are blown into the open ends of
the filter elements to be dedusted.

Filters for dust-laden waste gases are used where impurities
such as as chips, shreds, fibers or dusts are to be separated
from a conveying air and disposed of or recycled. Examples of
industrial branches where lots of dust occur include the wood-
processing industry, fiber industry, paper industry or petroleum
industry. Impurities are, for instance, sucked off the location
of a processing machine, and the polluted waste gases, which are
referred to as crude gases, are supplied to the filter. A fil-
ter, as a rule, is comprised of several filter elements, which
may be designed as filter hoses, filter cartridges, filter bags
or even filter plates. The crude gas to be cleaned flows through
the filter medium from outside towards inside,'whereby the im-
purities and, in particular, dust and aerosol particles are sep-
arated on the outer side of the filter element. The purified gas
stream leaves the filter element through the upper, open end
into a so-called clean-gas chamber and through appropriate ducts
reaches consecutively arranged plant components or escapes 1nto
the atmosphere. '

In the course of time, the deposit formed on the outer walls
of the filter elements, which is called filter cake, becomes
thicker and thicker, for which reason the filter must be period-
ically dedusted in order to guarantee the continuous operation
of the same. To this end, air is blown in through the open end
of the filter element in order to separate the impurities adher-
ing to its outer side. In doing so, dedusting is effected either
by a continuing scavenging-air flow or by a short and vigorous
compressed—-air blast. The advantages of the scavenging-air meth-
od reside in a lower pressure of the dedusting air flow and the
low mechanical stresses thus exerted on the filter material.




CA 02452028 2003-12-23

- 7 -

Yet, 1t 1s disadvantageous that large amounts of scavenging air
are required to efficiently remove the filter cake. The presence
of movable parts within the dedusting mechanism involves further
drawbacks. Moreover, the dedusting effect will be particularly
insufficient with critical or tacky dusts as well as high hose
resistances. The high volume flows required as well as addition-
al measures such as, for instance, the heating of the scavenging
alir for hot-gas filtration bring about further economic disad-
vantages. . _

By contrast, the compressed-air method offers the advantages
that no moving parts are required within the dedusting mechanism
and that the method functions well with critical dusts and high
hose resistances, leading to optimum dedusting results. Further
advantages would include low energy demands, low volume flows of
compressed air and no preheating of the dedusting air necessary
for hot-gas filtration in order to avoid lower deviations of the
dew point. The disadvantages involved in compressed-air methods
include high pressures prevailing in the pressure reservoirs as
well as thus caused high mechanical loads exerted on the filter
medium and hence reduced service lives of the filter elements.
In addition, the throwing off of dust particles from a filter
element 1s likely to cause suction through the adjacent filter
element, for which reason no sustained removal of the filter
cake will be achieved. A device for dedusting filter hoses or
filter cartridges by blowing compressed air into an injector
nozzle 1s, for instance, described in AT 377 711 B.

In the dedusting of filters of the initially defined kind,
it 1s distinguished between what is called online dedusting,
which 1s effected without any shutdown of the plant, and so-
called offline dedusting, during which a short-term interruption
of the circulation is effected. In online dedusting air is blown
into individual filter elements, or compressed-air blasts are
fed to the latter, during the operation of the filter plant,
while the operation of the remaining filter elements is kept go-
ing.

Since part of the energy is lost through the upper, open end
of the filter element during the dedusting of a filter element
such as, e.g., filter hose, methods enabling higher dedusting
rates have been developed by at least partially covering during
dedusting the open ends of the filter elements to be dedusted,
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so that the filter element to be dedusted will be more or less
free of pressure. Such a device for the successive dedusting of
hose filters 1s, for i1nstance, described in AT 407 840 B.

Another method and device for cleaning a dust separator is
described in AT 405 615 B, wherein, in order to ensure a good
cleaning effect, the filter elements to be dedusted are blocked
on the clean-gas side and swept around by a directed crude-gas
flow during dedusting such that the throwing-off of the filter
cake from the filter element to be dedusted will be assisted by
said crude-~gas flow. That method involves the drawback that dur-
ing dedusting a certain extent of polluted crude gas will sweep
around the filter element to be dedusted. Consequently, the ap-
plied pressure of the compressed air used for dedusting must be
raised, or a poorer dedusting effect will have to be taken into
account. The crude-gas flow also causes the filter cake thrown
off the dedusted filter element to be conveyed to other filter
elements, where 1t 1s again sucked i1n rather than caused to drop
into the dust collection funnel by the shortest way possible.

A further disadvantage of known dedusting methods consists
in that pressure fluctuations will occur in the filter, or in
the overall plant, due to the switching on and off of the filter
elements before and after dedusting. Heavy pressure deviations
that may affect the whole system are particularly caused during
the switching on of a dedusted filter element, or a filter cham-
ber comprised of several filter elements just dedusted. The con-
trol of the fan or the like, which i1s responsible for the
discharging of the clean gas, can thus, for instance, fall out
of step by sudden pressure changes. Due to the inertia of the
fan, pressure deviations cannot be immediately compensated for
and hence may lead to vibrations. On the other hand, changes in
the pressure difference between the filter plant and its sur-
roundings may also occur on the site of origin of the dust-laden
waste gases, for instance 1n a processing machine or mill or the
like, whereby an air flow in the opposite direction of the suc-
tion plant may even be caused.

DE 23 45 722 Al describes a gas filter in which a dedusting
nozzle extends over the entire length of the mouths of the fil-
ter elements and is attached to a movably arranged nozzle car-
riage. That arrangement does not comprise several filter modules
arranged in a common housing and does not disclose any measures
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to minimize pressure deviations during the dedusting of filter
modules.

DE 27 09 204 Al describes a method for cleaning flowing
gases and a corresponding device in which compressed alr 1is
blown into the filter elements 1n at least two separate pulses,
the first pulse serving to loosen the filter cake and the sub-
sequent pulse serving to blast the same off the filter hose.

DE 27 25 438 Al discloses a method and device for the blow-
back proof compressed-air blast cleaning of filter elements, 1in
which an elastically designed membrane valve 1is arranged on the
mouth of the filter body. By hermetically sealing off the open
filter hose during dedusting, it 1s ensured that the compressed
air will become fully effective during dedusting, yet pressure
deviations in the filter are not minimized.

Finally, DE 28 31 167 Al shows a filter comprising filter
elements arranged within a chamber, wherein during the dedusting
of a chamber the latter is locked both on the crude-gas side and
on the clean-gas side, thus enhancing the dedusting intensity.
The closure of both the crude-gas-side flap and the clean-gas-
side flap calls for the use of an overflow valve during dedust-
ing in order to relieve the overpressure prevailing 1in the
closed chamber. A high pressure within the housing would reduce
the dedusting effect of a compressed-air blast or of the scaven-
ging air. That arrangement 1s characterized by high construction
expenditures.

It is the object of the present invention to provide a meth-
od and device for dedusting filters for dust-laden waste gases,
by which pressure deviations in the system can be minimized to
the largest extent possible while, at the same time, rerndering
feasible the sustained removal of the filter cake, the applica-
tion of as low a pressure as possible for the compressed air
used for dedusting, and the consumption of a small compressed-
air volume. The expenses involved in the method and device ac-
cording to the invention are to be kept as low as possible so as
to also minimize production and installation costs.

The object according to the invention in method terms 1is
achieved in that at least one filter element is each arranged 1in
a filter module and that at least two filter modules are each
arranged in a housing or filter chamber, whereby the filter mod-
ules are alternately dedusted with the filter module to be de-
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dusted being set in a substantially flow-free state during de-
dusting by interrupting, during dedusting, the clean-gas dis-
charge duct of the filter module to be dedusted and effecting
the connection of the dedusted filter module to, and the discon-
nection of the filter module to be dedusted from, the gas flow
in a diametrically opposed manner at a change-over of the filter
modules to be dedusted, thus enabling the minimization of any
possible pressure deviations in the filter. By subdividing the
filter into filter modules and bringing the filter module during
dedusting into a substantially flow-free state, offline dedust-
ing of the filter module can be ensured without requiring the
usual chambered mode of construction of filters, which involves
a large number of supply ducts, discharge ducts and partition
walls. Here, the complete separation of the filter modules to be
dedusted from the crude-gas flow is not sought, because this
would imply elevated construction costs as with the chambered
mode of construction. Moreover, it is advantageous that the
crude-gas supply duct remains open during the dedusting of a
filter module, so that the pressure wave propagating during de-
dusting can propagate via the crude-gas duct rather than causing
an excessive pressure to build up in the filter module or filter
housing, respectively. Due to the diametrically opposed connec-
tion of the dedusted filter module to the gas flow, and the dis-
connection of the filter module to be dedusted from the gas
flow, as provided by the invention, pressure deviations in the
filter as well as in the overall plant are minimized and the
overall pressure situation is stabilized. Consequently, low
pressures may be applied for the dedusting of the filter ele-
ments while nevertheless ensuring the effective removal of the
filter cake. By the respective filter module being in a substan-
tially flow-free state during dedusting, dedusting and the
throwing-off of the filter cake will not be affected and the
sedimentation of the thrown-off filter cake will not be
hampered, either. The substantially flow-free state of the fil-
ter module 1s obtained during dedusting by the interruption of
the clean-gas discharge of the filter module to be dedusted,
which may, for instance, be effected by conventional shutoff
means such as various types of valves. Because of the use of
compressed-ailr blasts in the low-pressure range, the energy re-
quired for such compressed air blasts is minimized and also the
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volume of the compressed air consumed is kept low. Furthermore,
the modular mode of construction involves fewer technical ex-
penditures and hence fewer production costs. Another consequence
of the stable pressure conditions is the relatively uniform
amount of dust occurring, which has positive effects on the sub-
sequent treatment of the same, since, for instance, the dischar-
ging means such as, e.g., screw conveyors or conveying devices,
will not be differently stressed and hence will not require dif-
ferent activation. The order of filter module dedusting can be
chosen at will. The filter elements within a filter module can
be provided with compressed-air blasts either simultaneously or
consecutively, said order being likewise arbitrarily feasible
with a large number of filter elements.

For dedusting, compressed-air blasts at a reservoir or re-
ceiver pressure of 0.5 to 3 bar, preferably 0.8 to 2 bar, are
used. With this type of dedusting, the compressed-air volume per
dedusting pulse 1is preferably 0.5 to 4 liters per m? of filter
area. By comparison, conventional online operation is run at
reservoir pressures ranging from 3 to 10 bar. In doing so, the
consumption of compressed air for each pulse is 4 to 20 liters
per m* of filter area. The respective pressures of the com-
pressed-ailr blasts depend on the respective lengths of the fil-
ter elements. The indicated values are typical of filter hoses
having lengths of more than 4 m. By reservoir or recelver pres-
sure, the pressure prevailing in the pressure tank or in the
compressed-alr supply duct rather than the pressure prevailing
at the nozzle above the open end of the filter element is under-
stood, which, as a rule, 1is substantially lower than the reser-
volr oOr recelver pressure. In addition to reduced energy costs,
the saving of filter elements and the reduction of pressure
fluctuations i1n the filter and overall system are feasible with
lower pressure values.

In order to further reduce the energy on the one hand and
keep the load on the filter elements as low as possible on the
other hand, only one compressed-air blast is used for each fil-
ter element of the filter module per dedusting cycle for the de-
dusting of each filter module.

In order to achieve the optimum dedusting effect, it is
provided that the compressed-air blasts are directed in the dir-
ection of the filter elements. This can be ensured by certain

e
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structural measures such as, e.g., compressed air nozzles
provided above the open end of the filter element or injectors
arranged 1n the open end of the filter element, or similar.

In order to minimize the necessary volume of compressed ailir,
it 1s provided according to a further characteristic feature of
the invention that the compressed-air blasts have a duration of
less than 300 ms. By duration, the electric opening time of the
respective valve for the compressed-air nozzle is to be under-
stood rather than the mechanical opening time of the valve,
which usually deviates slightly from the former.

If the filter module to be dedusted is left in the substan-
tially flow-free state for a certain period of time after de-
dusting, the sedimentation of the thrown-off filter cake will be
enhanced and supported, since a new suction of the impurities
descending towards the dust collection funnel will be prevented,
if the i1mpurities are given enough time to descend into the dust
collection funnel.

The object according to the invention is also achieved by a
device for dedusting filters for dust-laden waste gases, includ-
ing several filter elements vertically arranged in a filter
housing and each having an upper, open end and a lower, closed
end, at least one supply duct for the dust-laden waste gases and
at least one discharge duct for the cleaned waste gases as well
as a means for blowing compressed-air blasts into the open ends
of the filter elements, wherein the filter is subdivided into
several filter modules each comprising at least one filter ele-
ment and at least two filter modules are arranged in a filter
housing or filter chamber, said filter modules being alternately
dedusted, and wherein each of said filter modules is each asso-
ciated with a clean-gas discharge duct in which a shutoff means
1s provided for the interruption of the clean-gas discharge
duct, and a device for controlling the shutoff means is further
provided so as to effect in a diametrically opposed manner, dur-
ing a change-over of the filter modules to be dedusted, the
opening of the shutoff means of the already dedusted filter mod-
ule and the closure of the shutoff means of the filter module to
be dedusted, thus enabling the minimization of possible pressure
deviations in the filter. If the clean-gas flow is interrupted,
no crude-gas flow will sweep around the associated filter mod-
ule, thus enabling a lower pressure to be applied for the de-
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dusting of the filter element without any deterioration of the
dedusting effect. It 1s only this measure that allows the com-
pressed-alr-blast-based dedusting method to be used in the low-
pressure range, 1.e., between 0.5 and 3 bar while safeguarding
high separation rates at the same time. Due to the fact that the
filter element to be dedusted is 1in a substantially flow-free
state, the throwing off of the filter cake from the filter ele-
ment, particularly from the outer wall of the filter hose, is
not impeded and the filter cake is able to drop down into the
dust collection funnel substantially by the shortest way without
being conveyed by the crude-gas flow to adjacent filter elements
and depositing there anew. The advantages are that dedusting
need not be effected against the pressure of the crude-gas flow
and can, thus, take place at a lower pressure and a reduced
volume flow. This enables the sustained removal of the dust
cake. As opposed to known filter chambers, construction ex-
penditure are lowered by the present invention due to the subdi-
vision 1nto filter modules. In addition, the diametrically
opposed opening of the shutoff means of the already dedusted
filter module and the closure of the shutoff means of the filter
module to be dedusted ensure that the resulting pressure devi-
ations will be minimized both in the filter and in the overall
system.

According to a variant embodiment, each the filter modules
is comprised of a chamber forming the clean-gas space and in-
cluding a connection to the clean-gas discharge duct as well as
a connection to the at least one filter element. Such an embodi-
ment 1s made up of but few structural components and can be
readily and quickly incorporated and installed in existing fil-
ter housings. As opposed to known filter chambers, costs can,
thus, be markedly reduced.

The advantages will be further enhanced in that partition
elements are arranged between the or some filter modules located
within the filter housing. It is thereby rendered more readily
feasible to reach the flow-free state of the filter module to be
dedusted and additionally prevent the adherence of the filter
cake to the filter elements of adjacent filter modules arranged
in a filter housing.

In order to ensure the guidance of the compressed-air blasts
into the open ends of the filter elements, at least one nozzle
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oriented in the direction of the filter element is arranged
above the open end of each filter element according to a further
characteristic feature of the invention.

Even better conditions will be reached in that two nozzles
oriented in the direction of the filter element are arranged ec-

centrically above the open end of each filter element.

Further improvements of the cleaning effect will be obtained
if an injector 1s arranged in the open end of each filter ele-
ment. The enhanced flow conditions, 1in turn, allow for the ap-
plication of low-pressure compressed—-air blasts, which will save
both energy and the filter elements. '

In an advantageous manner, the at least one nozzle 1is ar-
ranged above the open end of each filter element at a distance
from the entry opening of the injector.

If, in accordance with a further characteristic feature of
the invention, the at least one waste-gas supply duct is ar-
ranged below the lower end of the filter elements of the filter
modules, a substantially flow-free state of the filter module to
be dedusted will be obtained by shutting off the clean-gas duct

without requiring several crude-gas supply ducts for each filter
module.

The advantages of the method according to the invention and

exemplary devices for carrying out said method will be explained

in more detail with reference to the accompanying drawings.
Therein:

Fig. 1 is a schematic view of an embodiment of a filter mod-
ule;

Fig. 2 1s a sectional illustration of an embodiment of a
filter;
Fig. 3 is a sectional 1illustration of a filter wvariant;

Fig. 4 1s a sectional illustration of another filter vari-
ant; and

Fig. 5 depicts time-dependent diagrams of the shutoff means
of the filter modules of a filter to illustrate timing.

Fig. 1 shows a filter module 1, in which at least one filter
element 2 comprised of a filter hose is arranged. As a rule, a
row of filter elements 2, or even several rows of filter ele-
ments 2, are arranged in a filter module 1. Each one of said
filter elements 2 1is vertically arranged and comprises a closed,
lower end 15 as well as an open, upper end 1l6. Each one of said
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filter elements 2 is suspended in an opening of a plate 17 that separates the crude-
gas space 8 from the clean-gas space 7, the crude-gas flow introduced into the
filter housing 1 through a supply duct 9 flowing through each of said filter elements
from outside towards inside. The impurities contained in the crude-gas flow remain
adhered to the outer walls of the filter elements 2, forming a filter cake that will
grow over time. The cleaned crude gas reaches the clean-gas space 7 via the
upper, open end 16 of the filter element 2, and from there flows to consecutively
provided plant parts, or into the atmosphere, via a suitable discharge duct 11. A
propulsion jet tube 4 is arranged above each row of filter elements 2 to remove the
filter cake adhering to the filter elements 2, said propulsion jet tube 4 being
connected with the respective pressure tank via a shutoff valve. This pressure tank
IS the reservoir or reception vessel. The propulsion jet tube 4 comprises an opening
formed by one or several nozzles 5 above each open end 16 of each filter element
2. During the dedusting procedure, a compressed-air jet expands from this nozzle 5
above the clean-gas space 7 into an optionally provided injector 6, into the interior
of the filter element 2. The compressed air emerging from the nozzle 5 creates a
pressure wave along the longitudinal axis of the filter elements 2 in the direction of
the closed end 15. Within the injector 6, a mixture of primary air and secondary air
is created by pulse exchanges. At the same time, this mixture is imparted a
pressure increase within the injector 6. At the emergence from the injector 6, of the
mixture comprised of primary and secondary air, a pressure wave is formed along
the longitudinal axis of the filter elements 2 in the direction of the closed end 15 of
the filter elements 2. At first, a pressure backup is created there, because the
dedusting air impinges on the closed ends 15 of the filter elements 2, which are
frequently protected by metal caps, and is rebound from the same. The returning
pressure wave inflates the filter elements 2. Due to the suddenly occurring pressure
change and the reversal of the flow direction, the filter elements 2 plus filter cake

are accelerated towards outside with a sudden retardation taking place as the
maximum expansion of the filter element 2 is reached, whereby the filter cake is

separated from the outer walls of the filter elements 2 and pops off the same. The
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thrown—-off filter cake 10 drops into a dust collection funnel 14
downwardly connected to the filter housing 10 surrounding the
filter module 1 and there is carried off, for instance, by means
of a screw conveyor. If several rows of filter elements 2 are
arranged within a filter module 1, these can be powered by com-
pressed-alr pulses either simultaneously or at short time delays
of, for instance, 3 seconds. In doing so, it is advantageous to
not only power one row of filter elements 2 after the other, but
to mix the order of rows of filter elements 2 so as to assist
sedimentation.

Fig. 2 1s a sectional side view of an embodiment of the in-
vention, wherein two filter modules 1 each comprising at least
one filter element 2 are arranged in a filter housing 10. On ac-
count of the mode of construction of the filter modules 1 de-
scribed 1in Fig. 1, it is feasible to use existing filter
housings 10 by simply and rapidly inserting the filter modules 1
into the same. Via a supply duct 9, the crude gas is fed into
the crude-gas space 8 of the filter. The clean-gas space 7 fol-
lows upon the upper, open ends 16 of the filter elements 2 and
1s subdivided by a partition wall 18. From each part of the
clean-gas space 7, a discharge duct 11 for clean air leads to
further plant components or into the atmosphere. A shutoff means
3 is provided in each of the discharge ducts 11 to block the
clean-gas discharge duct. The shutoff means 3 of the discharge
ducts 11 are connected to a control device 19. That device 19,
which 1n most cases is comprised of a computer, controls and
regulates the opening and closing of the shutoff means 3 of all
filter modules 1. In accordance with the invention, the filter
module 1 to be dedusted is switched into a flow-free state at
least during dedusting by closing the shutoff means 3 of the re-
spective discharge duct 11. This causes the flow from the crude-
gas space 8 to the clean-gas side to be interrupted and the as-
socliated filter module 1 to assume its flow-free state. In order
to ensure the optimum sedimentation of the removed filter cake
from the filter elements 2 of the dedusted filter module 1, the
shutoff means 3 may remain closed for a certain period of time
upon completion of dedusting, thus facilitating the descent of
the filter cake down to the dust collection funnel 14. After de-
dusting of the filter elements 2 of the respective filter module
1 has been completed, another filter module 1 is being dedusted,
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while the already dedusted filter module 1 i1is again available
for filtering, thus permitting the continuous operation of the
filter. In accordance with the invention, the opening of the
shutoff means 3 of the already dedusted filter module 1 and the
closing of the shutoff means 3 of the filter module 1 to be de-
dusted are controlled in a diametrically opposed manner so as to
minimize possible pressure deviations 1in the filter. The control
implemented 1n the device 19 serves to ensure that always ex-
actly one filter module for dedusting will be switched off the
gas flow such that the system will not be adversely affected by
pressure deviations. For an explanation of the timing, 1t 1is re-
ferred to the time-dependent diagrams depicted in Fig. 5 as well
as the pertinent description.

Fig. 3 illustrates a variant of a filter according to the
invention, in which a partition wall 12 is provided in the
crude—-gas space 8 between the filter modules 1, or rows of fil-
ter elements 2 of the filter module 1, respectively. This parti-
tion wall 12 prevents the filter cake from being sucked in by
the adjacent row of filter elements 2 and facilitates the sedi-
mentation of the removed filter cake in the direction towards
the dust collection funnel 14. Because of the single supply duct
O provided for the crude gas, the construction expenditure are
still low as compared to conventional filter designs in the form
of individual chambers, every filter chamber having to include
all the necessary structural components. With a larger number of
filter modules 1 arranged in a filter housing 10, partition
walls need not be provided between all of the filter modules 1,

- but only between some of the filter modules 1.

Fig. 4 is a sectional illustration of another variant of a
filter, wherein filter modules 1 according to Fig. 1 are in-
stalled in a filter housing 10 which 1s subdivided into three
chambers. Three filter modules 1 are used in each filter cham-
ber. Each of the filter modules 1 may be comprised of a filter
element 2 or rows of filter elements 2. The discharge ducts 11
for the clean alr are combined to a common duct. Apart from
that, no cumbersome mounting operations are necessary. The
shutoff means 3 provided in the discharge ducts 11 of each fil-
ter module 1 are connected to a control and regulation device
19, which may, for instance, be realized in the form of a com-
puter. In the example illustrated, the shutoff means 3 of the
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second filter module 1, which is denoted by M2, is shut off so
that the filter elements 2 of the filter module M2 are in the
flow-free state. Via the propulsion jet tube 4 provided above
the filter elements 2 of the filter module M2, a compressed-air
pulse 1s sent into the filter elements 2, and the shutoff means
3 is kept in the closed position for a certain period of time
such that the filter cake thrown off the filter element 2 can
descend into the dust collection funnel 14 and be carried off
the same. After this, the shutoff means 3 of the filter module
M3 1s closed and, at the same time, the shutoff means 3 of the
filter module M2 is opened in a diametrically opposed manner.
The order of dedusting of the filter modules 1 need not neces-
sarily be one after the other, but may be distributed over all
of the filter modules 1 of the filter according to a predefined
scheme. The timing of the dedusting procedure according to Fig.
4 1s explained in more detail in Fig. 5.

Fig. 5 shows time-dependent diagrams for the control of the
shutoff means 3 of n filter modules 1 provided in a filter. By
closing the shutoff means 3, the filter module M1 is switched
off the crude-gas flow at a certain instant and brought into a

substantially flow-free state. The closing of the shutoff means
3 of the filter module M1l is effected during an interval Af

illustrated in Fig. 5 in the uppermost time-dependent diagram.
The shutoff means may, for instance, be realized by disc valves
or butterfly valves, which are connected with a control device
19. It should be noted that the process of opening and closing
the shutoff means 3 need not necessarily be linear as illus-
trated, but, as a rule, will rather deviate from linearity. As
soon as the filter module M1 has been set into a substantially
flow-free state, a compressed-air pulse is sent into the filter
element (s) 2 of the filter module M1l. The compressed-air pulse
for the filter elements of the filter module M1 is denoted by D1
in the lowermost time-dependent diagram of Fig. 5. After the
filter module M1 has been dedusted, it is still left in the
flow-free state for a certain period of time so as to promote
the sedimentation of the thrown-off filter cake. After this, the
filter module M1l is reset into the crude-gas flow by appropri-
ately opening the associated shutoff means, thus annulling the
substantially flow-free state. Such opening of the shutoff means

again involves a certain time interval Jfi. During the opening
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of the shutoff means of the filter module M1, the shutoff means
of another filter module M2 is closed in a diametrically opposed
manner so as to provide a gliding transition of the filter mod-
ules and reduce any pressure deviations occurring 1in the system.
It goes without saying that certain tolerances in the timing otf
the shutoff means are permissible, anyway. As soon as the filter
module M2 has reached its flow-free state, a compressed-alr
pulse D2 is sent into the filter elements of the filter module
M2, and upon expiration of a certain phase aimed to assist sedil-
mentation the shutoff means of the filter modules M2 1s re-
opened. Simultaneously with the opening of the shutoff means of
the filter module M2, the shutoff means of a further filter mod-
ule M3 is closed, whereupon said filter module M3 is dedusted.
This process is continued until the last filter module Mn has
been dedusted, whereupon the process is started anew, for in-
stance, with filter module M1l. As already pointed out above, the
order of the dedusting of filter modules M1 to Mn is not critic-
al. Changing conditions such as, for instance, elevated amounts
of dust-laden waste gases can be responded to by reducing the
time intervals A& between the shutoffs of the individual filter
modules. By controlling the shutoff means of the individual fi1l-
ter modules M1 to Mn, as provided by the invention, uniform
pressure conditions will be obtained throughout the system. The
stable pressure state prevailing 1n the system, moreover, res-
ults in regularly produced amounts of impurities so that the
discharge means will be uniformly charged with dedusted material

and the discharge means such as, e.g., screw conveyors need not

be equipped with complex control means.

A A r—




CA 02452028 2006-09-11

-15-

Claims:

1. A method for dedusting filters for dust-laden waste gases, including several
vertically arranged filter elements each having an upper, open end and a lower,
closed end, wherein the waste gases flow through the filter elements from outside
and the cleaned waste gases are discharged through the open ends of the same,
and wherein for dedusting compressed-air blasts are blown into the open ends of
the filter elements to be dedusted, characterized in that at least one filter element
is each arranged in a filter module and at least two filter modules are each
arranged in a housing or filter chamber, whereby the filter modules are alternately
dedusted with the filter module to be dedusted being set in a substantially flow-free
state during dedusting by interrupting, during dedusting, a clean-gas discharge
duct of the filter module to be dedusted and effecting the connection of the
dedusted filter module to, and the disconnection of the filter module to be dedusted
from, the gas flow in a diametrically opposed manner at a change-over of the filter
modules to be dedusted, thus enabling the minimization of any possible pressure

deviations in the filter.

2. A method according to claim 1, characterized in that compressed-air blasts at a

reservoir or receiver pressure of 0.5 to 3 bar are used for dedusting

3. A method according to claim 1 or 2, characterized in that the consumption of the

compressed air used for dedusting is 0.5 to 4 liters per m* of filter area.

4. A method according to any one of claims 1 to 3, characterized in that for the
dedusting of each filter module one compressed-air blast is each used per

dedusting cycle for each of the filter elements of the filter module.

5. A method according to any one of claims 1 to 4, characterized in that the

compressed-air blasts are directed in the direction of the filter elements.

6. A method according to any one of claims 1 to 5, characterized in that the

compressed-air blasts have a duration of less than 300 ms.
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7. A method according to any one of claims 1 to 6, characterized in that the
filter module to be dedusted is left in the substantially flow-free state for a certain
period of time after dedusting to enhance sedimentation of any thrown-off filter

cake.

8. A device for dedusting filters for dust-laden waste gases according to the
method set forth in claims 1 to 7, including several filter elements (2) vertically
arranged in a filter housing (10) and each having an upper, open end (16) and a
lower, closed end (15), at least one supply duct (9) for the dust-laden waste gases
and at least one discharge duct (11) for the cleaned waste gases as well as a
means (4) for blowing compressed-air blasts into the open ends (6) of the filter
elements (2), characterized in that the filter is subdivided into several filter
modules (1) each comprising at least one filter element (2), wherein at least two
filter modules (1) are arranged in a filter housing (10) or filter chamber, said filter
modules (1) being alternately dedusted, and that each of said filter modules (1) is
each' associated with a clean-gas discharge duct (11), in which discharge duct (11)
a shutoff means (3) is provided for the interruption of the clean-gas discharge duct
(11), and that a device (19) for controlling the shutoff means (3) is further
provided so as to effect in a diametrically opposed manner, during a change-over of
the filter modules to be dedusted, the opening of the shutoff means (3) of the
already dedusted filter module (1) and the closure of the shutoff means (3) of the
filter module (3) to be dedusted, thus enabling the minimization of any possible

pressure deviations in the filter.

0. A device according to claim 8, characterized in that each of said filter
modules (1) is comprised of a chamber forming a clean-gas space (7) and including
a connection to the clean-gas discharge duct (11) as well as a connection to the

filter element (2).

10. A device according to claim 8 or 9, characterized in that partition elements
(12) are provided between each filter module (1) arranged in the filter housing
(10).
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11. A device according to any one of claims 8 to 10, characterized in that at least
one nozzle (5) oriented in the direction of the filter element (2) is arranged above

the open end (16) of each filter element (2).

12. A device according to claim 11, characterized in that two nozzles (5) oriented
in the direction of the filter element (2) are arranged eccentrically above the open
end (16) of each filter element (2).

13. A device according to any one of claims 8 to 12, characterized in that an

injector (6) is arranged in the open end (16) of each filter element (2).

14. A device according to claim 11, characterized in that the at least one nozzle
(5) is arranged above the open end (16) of each filter element (2) at a distance

from the entry opening of an injector (6).

15. A device according to any one of claims 8 to 14, characterized in that the at
least one waste-gas supply duct (9) is arranged below the lower ends (15) of the

filter elements (2) of the filter modules (1).

16. A method according to claim 2, wherein the reservoir or receiver pressure is
0.8 to 2 bar for dedusting.

17. A device according to claim 8 or 9, wherein partition elements are provided

between some of the filter modules arranged in the filter housing.
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