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(57) Abréegée/Abstract:

The present disclosure relates to a fabric filter system, which may be used for removing particulate matter from a gas, such as a
combustion process gas. The filter system Includes a fabric filter (3) which Is placed In a filter compartment. From the filter, gas
flows via a filter plenary space (5) to an outlet duct (7), where the gas exits. A flow control device controls the amount of air exiting
through the outlet duct. The flow control device comprises a louver-type damper (17). This provides reliable and efficient control of
the gas flow. A collar (21 ), connecting the plenary space (5) with the outlet duct (7), improves the gas flow into the duct.
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(57) Abstract: The present disclosure re-
lates to a fabric filter system, which may be
used for removing particulate matter from a
gas, such as a combustion process gas. The
filter system includes a fabric filter (3)
which 1s placed in a filter compartment.
From the filter, gas tflows via a filter plenary
space (5) to an outlet duct (7), where the
gas exits. A flow control device controls the
amount of air exiting through the outlet
duct. The flow control device comprises a
louver-type damper (17). This provides reli-
able and efficient control of the gas flow. A
collar (21 ), connecting the plenary space
(5) with the outlet duct (7), improves the
gas flow into the duct.

Fig. 2
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FABRIC FILTER SYSTEM

Field of the Invention
The present disclosure relates to a fabric filter system, for removing
particulate matter from a gas, comprising a fabric filter, a filter plenary space
5  receiving gas from the fabric filter, an outlet duct, having an interior and through
which gas can flow from the filter plenary space, and a flow cohtrol device for
controlling the amount of gas exiting into the outlet duct.

Background Art
10 A general example of a fabric filter system is disclosed e.g. in US-

4336035. Such a filter may comprise a plurality of filter bags which separate
particulate matter from a gas flow. A typical application of such a filter system is
to clean flue gases from a coal combustion process.
In some cases it is desired to substantially stop the gas flow through the
15  filter system, e.g. in order to allow service staff to enter one filter system interior,
while filtering is continued by other, parallel filter systems.
This may be provided by means of a flow control device of the initially
mentioned kind which is then accomplished by means of a flap damper, which
‘may be devised as a hinged door which is pivotably moveable between two
20  positions, one where the opening to the duct is open, and one where the opening
is covered by the door. |

One problem associated with such a filter system is that the door may
become difficult to operate, particularly if the cross section of the opening is large,

such that a large door is to be used. A considerable force is needed e.g. to open
25  the damper.
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Summary

Some embodiments of the present disclosure may provide a fabric filter

system where the system’s gas flow can be controlled more easily.

Some embodiments disclosed herein relate to a fabric filter system, for
removing particulate matter from a gas, comprising: a fabric filter, a filter plenary
space receiving gas from the fabric filter, an outlet duct including a tapering collar
having an interior through which gas can flow from the filter plenary space, and a flow
control device positioned in said tapering collar for controlling the amount of gas
exiting into the outlet duct, wherein the flow control device includes a louver-type
damper adjustable to an open position, a closed position and at least one

Intermediary position there between.

More particularly a fabric filter system, for removing particulate matter
from a gas then comprises a fabric filter, a filter plenary space receiving gas from the
fabric filter, an outlet duct, having an interior and through which gas can flow from the
filter compartment, and a flow control device for controlling the amount of gas exiting

Into the outlet duct, wherein the flow control device includes a louver-type damper.

Such a damper has shown to be far more efficient when a greater
opening is needed, particularly as more than one wing may be provided, each wing
covering a part of the opening. Each wing may be operated by rotation around a

pivot point where the force needed to achieve the rotation is fairly independent of the

pressure drop at the damper.

Further, a tapering collar, having one wide and one narrow end, may
connect the outlet duct with the filter plenary space, the wide end being placed in the
filter plenary space and the narrow end being placed in the interior of the outlet duct.
Such a collar can improve gas flow at the duct opening, such that a smaller opening,

and consequently a smaller damper, can be provided for a given gas flow and
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pressure loss. The wide end opening may present a smoothly curved surface to gas

entering the outlet duct or may be funnel-shaped.

The collar may be rectangular as seen in the direction of the gas flow,

thus being readily compatible with a rectangular louver-type damper.

5 The louver-type damper may controllable between an open and a
closed position, and may further be controllable to be used in at least one
Intermediate position between the open and the closed position. This allows the

damper to be used not only to shut the gas flow off, but also e.g. to balance the gas

flow between parallel filter systems.

10 Brief Description of the Drawings

Fig 1 shows an outlet part of a fabric filter system according to prior art.

Fig 2 shows a corresponding outlet part of a fabric filter system

according to the present disclosure.
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Fig 3 shows a louver type damper in a closed position.

Fig 4 shows a louver type damper in an open position.

Fig 5 shows a first duct opening collar design.

Fig 6 shows a second duct opening collar design.

Fig 7 shows a front view of two openings to a duct, being arranged sid by
side.

Detailed Description
Fig 1 shows an outlet part of a fabric filter system according to prior art.

Fabric filters in general are well known {o the skilled person, and will not be
described in detail.

In general, particulate matter is removed from a gas stream 1 by means of
a fabric filter 3 which may comprise a plurality of fabric bags or hoses. In a typical
application, the filter system may be used to remove particles from a flue gas
stream exiting a combustion chamber in a fossil fuel fired boiler. When exiting the
fabric filter 3, the gas passes through a filter plenary space 5 or filter
compartment on top of the filter 3. The plenary space is common to a plurality of
filter bags. The gas then enters through an opening 6 to an outlet duct 7, which
may be placed laterally with respect to the fabric filter 3 and the plenary space .
A plurality of openings may be provided. The filter system comprises a flow
control device in the form of a door-type flap damper 9 for each opening which is
pivotably attached to a pivot 11. Thereby, the flap damper 9 can be moved
between an open position (shown) where gas is allowed to enter the outlet duct 7
and a closed position (faintly outlined) where the flap damper 9 sealis the opening
to the outlet duct 7 from the plenary space 5 above the fabric filter 3, such that
the gas flow 1 is substantially stopped. The flap damper 9 is then activated by
means of an actuator 13 outside the duct wall 15 of the filter system. This allows
e.g. service staff to safely enter the filter plenary space in order to carry out
maintenance work.

As long as the fabric filter 3 is relatively small the arrangement of fig 1
does provide an efficient flow regulating solution. When a bigger fabric filter is
considered however, a greater gas flow is at hand and the outlet duct
opening/openings must be increased as well. This requires the use of larger flap
dampers with a considerable area, which will need a great force to be actuated.
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This implies that flap dampers and their associated actuators will be expensive in
larger fabric fiiter systems.

One alternative to flap dampers would be to use poppet type dampers
which are moved parallel with the gas flow direction between a position where the
opening to the duct is open and another where the opening is closed. Such
dampers however experience the same problem when the size of the duct
opening increases to handle a greater flow.

Fig 2 shows a corresponding outlet part of a fabric filter system according
to the present disclosure. This system includes a flow control device in the form
of a louver-type damper 17, which is placed in the outlet duct. The louver type
damper 17 comprises one or more wings 19 which are pivotably attached at a
midpoint, such that they can be moved between an open position, where the wing
19 is more or less parallel with the gas flow 1 and a closed position which Is
perpendicular to the open position. The louver type damper 17 will be described
in more detail with reference to figs 3 and 4.

It is possible to use also intermediate positions between the closed and the
opened positions to regulate the gas flow. This may be desirable, e.g. to balance
the flow of two or more parallel filters. The damper may then be controlied
continuously between the opened and closed positions.

A tapering collar 21 may be provided, having one wider 23 and one
narrower 25 end. The collar connects the outlet duct 7 to the plenary space 5, the
wide end 23 being placed in the plenary space 5 and the narrow end 25 being
placed in the Interior of the outlet duct 7. This collar 21 improves the gas flow
profile, such that a smaller opening can be provided for a given pressure loss and
a given gas velocity. With a smaller opening, a damper 17 with a smaller area
can be used. The tapering collar will be discussed further with reference to figs 5
and 6.

Similar to the solution described in fig 1, the louver type damper is
controlled by means of an actuator 13 which is placed outside the wall 15 of the
plenary space 5. A link 27 connects the actuator 13 with the damper 17.

Fig 3 shows a louver type damper 17 in a closed position. The illustrated
damper has two wings 29, 31, which are each pivotably mounted on a pivot axis
33, 35. The pivot axes preferably coincide with the mid points of the wings, such
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that the wing is balanced. This facilitates the rotation of the wing as the gas flow
will not itself turn the wings.

The wings may be mounted such that there is an overiap in the area 37
where the wings meet in the closed position, thereby providing a sealing effect.
This effect may be enhanced by means of different sealing devices, as is known
in the art. The first wing 29 is controlied by an actuator (not shown) via a link 27,
such that a linear motion in the direction of the arrow close to the link 27 forces
the first wing 29 to rotate around its pivot axis, thereby allowing an increasing gas
flow to pass into the outlet duct. Each of the wings 29, 31 may have a crank 39,
41 rigidly connected thereto close to the pivot axes and the distant ends of those
cranks may be interconnected by means of a rod 43, such that the second wing
31 imitates the motion of the first wing 29. Thereby, the second wing 31 need not
have its own actuator. Thus, by activating the link 27 as illustrated by the arrow in
fig 3, It is possible to switch the louver type damper 17 into an open position as
illustrated in fig 4. As mentioned, it is possible to use the damper 17 in positions
that are intermediate 1o the open and closed positions. It is not necessary 1o
control the wings in a parallel fashion. Another option is to allow the wings to
operate in a counter-parallel fashion where the wings rotate in opposite
directions. Yet another option is to control one wing at a time.

In figs 3 and 4 a louver type damper 17 with two wings Is shown. However,
more than two wings may be used, and an embodiment with only one wing is
also conceivable. The wings may be produced e.g. in steel.

Fig 5 shows a first duct opening collar design 21 in cross section. This
design presents a smoothly curved surface 44 to the gas flow 1 entering the
outlet duct. Different bell mouth cross section curvatures are conceivable, e.g.
one with a specific radius, or one resembling approximately an exponential
function. This will smooth the gas flow and reduce the pressure loss at the outlet
duct opening. However, also a funnel shaped collar 45 as illustrated In fig 6 will
provide this effect, at least to some extent.

Fig 7 shows a front view of two tapering collars 21 as seen in the direction
of the entering gas flow. Normally, the collars will be rectangular, having four side
portions 47, 49, 51, 53. This provides a rectangular narrower, inner end portion
55 where a louver type damper may readily be placed as discussed earlier.
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In summary, the present disclosure relates to a fabric filter system,
which may be used for removing particulate matter from a gas, such as a combustion
process gas. [he filter system includes a fabric filter which is placed in a filter
compartment. From the filter, gas flows via a filter plenary space to an outlet duct,
where the gas exits. A flow control device controls the amount of gas exiting through
the outlet duct. The flow control device comprises a louver-type damper. This
provides reliable and efficient control of the gas flow. A collar, connecting the plenary

space with the outlet duct, improves gas flow into the duct.

The scope of the claims should not be limited by the specific
embodiments set forth above, but should be given the broadest interpretation

consistent with the description as a whole.

For instance, even if the above example has been given in relation to
combustion processes, a filter of the described kind may be used to remove any
particular matter from any gas. Therefore, applications e.g. in ventilation systems

may be considered.
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CLAIMS:
1. A fabric filter system, for removing particulate matter from a gas,
comprising:

a fabric filter, a filter plenary space receiving gas from the fabric filter,
an outlet duct including a tapering collar having an interior through which gas can

flow from the filter plenary space, and

a flow control device positioned in said tapering collar for controlling the

amount of gas exiting into the outlet duct, wherein

the flow control device includes a louver-type damper adjustable to an

open position, a closed position and at least one intermediary position there between.

2. A fabric filter system according to claim 1, wherein said tapering collar
includes one wide end and one narrow end, with the wide end positioned in the filter

plenary space and the narrow end positioned in the interior of the outlet duct.

3. A fabric filter system according to claim 1, wherein said tapering collar

has a wide end forming a smoothly curved surface to gas entering the outlet duct.

4. A fabric filter system according to claim 1, wherein said tapering collar

iIncludes a wide funnel-shaped opening.

5. A fabric filter system according to claim 1, wherein said tapering collar

IS rectangular in shape when viewed in the direction of the gas flow.

6. A fabric filter system according to claim 1, wherein the louver-type

damper comprises two or more wings controlled in parallel.

7. A fabric filter system according to claim 1, wherein the louver-type
damper Is controllable between the open and the closed position, and is further
controllable to be used In the at least one intermediate position between the open

and the closed position to balance gas flow through said fabric filter system.
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