
Hot Gas Filtration System and Process for Regenerating said System 

 

 

The present invention relates to a hot gas filtration system comprising a filter 

vessel, a tubesheet separating the interior of said filter vessel into a raw gas sec-

tion and a clean gas section, said filter vessel comprising at its raw gas section a 

raw gas inlet and at its clean gas section a clean gas outlet, and a plurality of fil-

ter elements having a raw gas portion and a clean gas end. Said filter elements 

are connected to the tubesheet with their clean ends and extend with their raw 

gas portions into the raw gas section of the interior of said vessel. The hot gas 

filtration system furthermore comprises a blowback arrangement for regenerat-

ing the filter elements. 

 

The invention furthermore relates to a process for regenerating such a hot gas 

filtration system. 

 

Typically, a raw gas stream to be filtered by the hot gas filtration system enters 

the filter vessel via said raw gas inlet, passes through said plurality of filter ele-

ments while contaminants comprised in the raw gas stream are collected on the 

upstream surface of the raw gas portions of the filter elements. Clean gas exits 

the filter elements at their clean gas ends, enters into the clean gas section, and 

a clean gas stream is discharged from the vessel via said clean gas outlet. 

 

From time to time, the contaminants collected at the upstream side of the filter 

elements are removed therefrom by a blowback gas pulse generated by said 

blowback arrangement in a regeneration process. The detached contaminants 

are collected and discharged from the raw gas section of the filter vessel. The 

long-term performance of the hot gas filtration system crucially depends on the 

effectiveness of the regeneration process. Regeneration of the filter elements 

may be hindered by formation of bridges of contaminants between the upstream 

surfaces of adjacent filter elements increasing the risk of failure or breakage of 

the filter elements. 

 

Hot Gas Filtration System and Process for Regenerating said System The present invention relates to a
hot gas filtration system comprising a filter vessel, a tubesheet separating the interior of said filter vessel
into a raw gas section and a clean gas section, said filter vessel comprising at its raw gas section a raw
gas inlet and at its clean gas section a clean gas outlet, and a plurality of filter elements having a raw gas
portion and a clean gas end. Said filter elements are connected to the tubesheet with their clean ends and
extend with their raw gas portions into the raw gas section of the interior of said vessel. The hot gas
filtration system furthermore comprises a blowback arrangement for regenerating the filter elements. The
invention furthermore relates to a process for regenerating such a hot gas filtration system. Typically, a
raw gas stream to be filtered by the hot gas filtration system enters the filter vessel via said raw gas inlet,
passes through said plurality of filter elements while contaminants comprised in the raw gas stream are
collected on the upstream surface of the raw gas portions of the filter elements. Clean gas exits the filter
elements at their clean gas ends, enters into the clean gas section, and a clean gas stream is discharged
from the vessel via said clean gas outlet. From time to time, the contaminants collected at the upstream
side of the filter elements are removed therefrom by a blowback gas pulse generated by said blowback
arrangement in a regeneration process. The detached contaminants are collected and discharged from
the raw gas section of the filter vessel. The long-term performance of the hot gas filtration system crucially
depends on the effectiveness of the regeneration process. Regeneration of the filter elements may be
hindered by formation of bridges of contaminants between the upstream surfaces of adjacent filter
elements increasing the risk of failure or breakage of the filter elements.  2 Hot gas filtration systems of
the afore-described type often require huge dimensions. A filter vessel may very well have a diameter of
about 4 m, a height of about 14 m and accommodate 1000 filter elements or more. Typically, filter
elements are made of a ceramic material and have a length of about 1.5 to 2.5 m and an outer diameter
of about 60 mm. Alternatively, the filter elements may be made of metal. Such filter elements may have
an even greater length. An exemplary filter vessel including the tubesheet and the filter elements may
have a weight of roughly 100 metric tons. In the hot gas filtration system according to US patent
5,143,530, the particulate matter is deposited on the exterior (upstream) surface of a plurality of filter
candle type filter elements. The plurality of filter elements is divided into a number of groups of filter
elements. The clean gas ends of the filter elements of each group are connected to separate filtrate
chambers which are in fluid communication with a clean gas outlet. During the regeneration process, a
cleaning gas pulse is introduced into a blowback supply line and split into a number of cleaning gas
streams corresponding to the number of groups of filter elements and filtrate chambers. US patent
5,752,999 suggests a hot gas filtration system where, in contrast to US patent 5,143,530, raw gas is fed
into the interior of filter candles, so that particulate matter comprised in the raw gas accumulates within
the filter elements, thereby avoiding the formation of bridges of particulate contaminants between
adjacent filter elements. In order to regenerate the filter elements, a pulse of clean gas is injected to
discharge the accumulated particulate matter from within the filter elements. The plurality of filter
elements is divided into several groups of filter elements, each group being accommodated in a plenum
chamber. 
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Hot gas filtration systems of the afore-described type often require huge dimen-

sions. A filter vessel may very well have a diameter of about 4 m, a height of 

about 14 m and accommodate 1000 filter elements or more. 

 

Typically, filter elements are made of a ceramic material and have a length of 

about 1.5 to 2.5 m and an outer diameter of about 60 mm. Alternatively, the 

filter elements may be made of metal. Such filter elements may have an even 

greater length. An exemplary filter vessel including the tubesheet and the filter 

elements may have a weight of roughly 100 metric tons. 

 

In the hot gas filtration system according to US patent 5,143,530, the particulate 

matter is deposited on the exterior (upstream) surface of a plurality of filter 

candle type filter elements. The plurality of filter elements is divided into a num-

ber of groups of filter elements. The clean gas ends of the filter elements of each 

group are connected to separate filtrate chambers which are in fluid communica-

tion with a clean gas outlet. During the regeneration process, a cleaning gas 

pulse is introduced into a blowback supply line and split into a number of clean-

ing gas streams corresponding to the number of groups of filter elements and fil-

trate chambers. 

 

US patent 5,752,999 suggests a hot gas filtration system where, in contrast to 

US patent 5,143,530, raw gas is fed into the interior of filter candles, so that 

particulate matter comprised in the raw gas accumulates within the filter ele-

ments, thereby avoiding the formation of bridges of particulate contaminants 

between adjacent filter elements. In order to regenerate the filter elements, a 

pulse of clean gas is injected to discharge the accumulated particulate matter 

from within the filter elements. The plurality of filter elements is divided into se-

veral groups of filter elements, each group being accommodated in a plenum 

chamber. 

 

Since the plenum chamber accommodates the whole of the filter elements, such 

concept significantly increases the manufacturing costs. 

 

3 In addition, the use of the inner surface of the filter candles instead of the outer surface for collecting the
contaminants comprised in the raw gas the available filtering (upstream) surface and, consequently, the
filtration capacity of the system is substantially decreased. Therefore, the regeneration process has to be
performed more frequently. According to US patent application 2002/0014156 Al, the filter elements of a
hot gas filtration system are provided at their clean gas ends with so-called safety fuses which provide
additional safety in case of breakage of one of the filter elements. The filtration system further comprises
a clean gas outlet with a closure element in the form of a flow-dynamic control element which blocks the
clean gas outlet of the vessel automatically when a backflushing gas pulse is fed into the clean gas
section of the interior of the filter vessel. This filtration system makes use of high speed valves having
very short switching times of about several 10 msec. The flow-dynamic control element inevitably
presents a noticeable resistance to the flow of clean gas. The object of the present invention resides in
providing a hot gas filtration system with improved blowback characteristics and having a more simple
structure, and allows manufacturing at reasonable costs. The object of the present invention is solved by
a hot gas filtration system according to claim 1. The interior of a filter vessel typically used in the inventive
hot gas filtration system is of a roughly cylindrical shape. The interior of the filter vessel is most often
divided into a raw gas section and a clean gas section by one tubesheet which accommodates the filter
elements. According to the present invention, the plurality of filter elements is arranged in two or more
groups of two or more filter elements which are connected to a common tubesheet. Furthermore, within
the clean gas section of the interior of the filter vessel, two or more plenum chambers are provided and
accommodate  4 the clean gas ends of the two or more groups of filter elements. Typically, the plenum
chambers are supported by the tubesheet. 
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In addition, the use of the inner surface of the filter candles instead of the outer 

surface for collecting the contaminants comprised in the raw gas the available fil-

tering (upstream) surface and, consequently, the filtration capacity of the system 

is substantially decreased. Therefore, the regeneration process has to be per-

formed more frequently. 

 

According to US patent application 2002/0014156 A1, the filter elements of a hot 

gas filtration system are provided at their clean gas ends with so-called safety 

fuses which provide additional safety in case of breakage of one of the filter ele-

ments. The filtration system further comprises a clean gas outlet with a closure 

element in the form of a flow-dynamic control element which blocks the clean 

gas outlet of the vessel automatically when a backflushing gas pulse is fed into 

the clean gas section of the interior of the filter vessel. This filtration system 

makes use of high speed valves having very short switching times of about seve-

ral 10 msec. The flow-dynamic control element inevitably presents a noticeable 

resistance to the flow of clean gas. 

 

The object of the present invention resides in providing a hot gas filtration sys-

tem with improved blowback characteristics and having a more simple structure, 

and allows manufacturing at reasonable costs. 

 

The object of the present invention is solved by a hot gas filtration system ac-

cording to claim 1. 

 

The interior of a filter vessel typically used in the inventive hot gas filtration sys-

tem is of a roughly cylindrical shape. The interior of the filter vessel is most often 

divided into a raw gas section and a clean gas section by one tubesheet which 

accommodates the filter elements. 

 

According to the present invention, the plurality of filter elements is arranged in 

two or more groups of two or more filter elements which are connected to a 

common tubesheet. Furthermore, within the clean gas section of the interior of 

the filter vessel, two or more plenum chambers are provided and accommodate 

The plenum chambers comprise a gas exchange opening which provides a direct fluid communication of
the interior of each plenum chamber with the clean gas section of the interior of the filter vessel. During
normal filtration operation of the filtration system clean gas is discharged to the clean gas section of the
vessel via the gas exchange opening. Typically the gas exchange opening will be arranged in a central
portion of the plenum chamber. The inventive hot gas filtration system further includes a blowback
arrangement comprising a separate blowback gas pipe for each plenum chamber, i.e., for each group of
filter elements. The outlet of a blowback gas pipe is directed to the gas exchange opening of a plenum
chamber, and the blowback gas stream is delivered to the gas exchange opening of the respective
plenum chamber and distributed within the plenum chamber to the various filter elements of said group of
filter elements. The filtration system of the present invention allows regeneration of an individual group or
several groups of filter elements during the continued operation of the hot gas filtration system. The
design of the outlet opening of the blowback pipes, i.e., their free cross-sectional area as compared to the
free cross-sectional area of the gas exchange opening of a plenum chamber according to the present
invention, allows use of large confined jet pulses instead of sonic jet pulses. The hot gas filtration system
according to the present invention allows for very high cleaning intensities and provides a high flexibility
with respect to the cleaning intensities which may be varied over a wide range by adjusting the blowback
gas pressure.  5 According to a preferred embodiment of the present invention, the free cross-sectional
area of the blowback gas pipe amounts to about 12 % or more of the free cross-sectional area of the gas
exchange opening of the plenum chamber, more preferably to about 15 % to about 50 c/o, even more
preferably to about 20 % to about 40 c/o. According to another preferred embodiment of the present
invention, said outlet of said blowback gas pipe is positioned at about the upper end of the inlet opening
of said plenum chamber, optionally about flush with the upper end of the gas exchange opening. In an
alternative preferred embodiment, the blowback pipe is arranged such that its outlet extends into the inlet
opening of the plenum chamber. 
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the clean gas ends of the two or more groups of filter elements. Typically, the 

plenum chambers are supported by the tubesheet. 

 

The plenum chambers comprise a gas exchange opening which provides a direct 

fluid communication of the interior of each plenum chamber with the clean gas 

section of the interior of the filter vessel. During normal filtration operation of the 

filtration system clean gas is discharged to the clean gas section of the vessel via 

the gas exchange opening. Typically the gas exchange opening will be arranged 

in a central portion of the plenum chamber. 

 

The inventive hot gas filtration system further includes a blowback arrangement 

comprising a separate blowback gas pipe for each plenum chamber, i.e., for each 

group of filter elements. 

 

The outlet of a blowback gas pipe is directed to the gas exchange opening of a 

plenum chamber, and the blowback gas stream is delivered to the gas exchange 

opening of the respective plenum chamber and distributed within the plenum 

chamber to the various filter elements of said group of filter elements. 

 

The filtration system of the present invention allows regeneration of an individual 

group or several groups of filter elements during the continued operation of the 

hot gas filtration system. 

 

The design of the outlet opening of the blowback pipes, i.e., their free cross-sec-

tional area as compared to the free cross-sectional area of the gas exchange 

opening of a plenum chamber according to the present invention, allows use of 

large confined jet pulses instead of sonic jet pulses. 

 

The hot gas filtration system according to the present invention allows for very 

high cleaning intensities and provides a high flexibility with respect to the clean-

ing intensities which may be varied over a wide range by adjusting the blowback 

gas pressure. 

 

In both alternative arrangements of the outlet of the blowback gas pipe with repect to the gas exchange
opening of a plenum chamber, the space provided beween the outlet of said blowback gas pipe and the
gas exchange opening is large enough to let clean gas pass through during normal filtration operation of
the system without substantially hindering gas flow. The plenum chambers used to incorporate or
accommodate the clean gas ends of a group of filter elements may have various configurations.
According to a first alternative, the plenum chamber may have a circular configuration in a plane which is
in parallel to the tubesheet surface. Typically, the groups of filter elements accommodated by the plenum
chambers are then arranged in circular areas of the tubesheet. According to a further preferred
embodiment, the plenum chamber has a non-circular configuration in a plane which is in parallel to the
surface of the tube-sheet, e.g., an approximated triangular cross-sectional configuration, or a
configuration which corresponds to about a segment of a circle. These configurations of the plenum
chamber allow connecting a larger number of filter elements to the tubesheet. The filtration capacity of the
filtration system is thereby maximized.  6 More preferably, the configuration of a segment of a circle and
the approximated triangular configuration of the plenum chamber, respectively, are designed without
acute angles, which facilitates an even distribution of the blowback gas stream to all of the filter element
of a group of filter elements. Instead, the corners of the plenum chamber may be chamfered or truncated.
The side walls of a plenum chamber placed around a group of filter elements may be oriented at a right
angle with respect to the surface of the tubesheet surface. The plenum chamber may be covered by a flat
or dome-shaped top wall incorporating the gas exchange opening in a central portion thereof. As an
alternative, the plenum chamber as a whole may be designed dome-shaped and incorporate the gas
exchange opening in a central portion thereof. According to a further alternative, the plenum chamber
may be designed in a tapered or conical form and incorporate the gas exchange opening in a central
portion thereof. The gas exchange opening may also have different configurations. The free
cross-sectional area parallel to the tubesheet surface typically will be circular. 
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According to a preferred embodiment of the present invention, the free cross-

sectional area of the blowback gas pipe amounts to about 12 % or more of the 

free cross-sectional area of the gas exchange opening of the plenum chamber, 

more preferably to about 15 % to about 50 %, even more preferably to about 

20 % to about 40 %. 

 

According to another preferred embodiment of the present invention, said outlet 

of said blowback gas pipe is positioned at about the upper end of the inlet open-

ing of said plenum chamber, optionally about flush with the upper end of the gas 

exchange opening. 

 

In an alternative preferred embodiment, the blowback pipe is arranged such that 

its outlet extends into the inlet opening of the plenum chamber. 

 

In both alternative arrangements of the outlet of the blowback gas pipe with re-

pect to the gas exchange opening of a plenum chamber, the space provided be-

ween the outlet of said blowback gas pipe and the gas exchange opening is large 

enough to let clean gas pass through during normal filtration operation of the 

system without substantially hindering gas flow. 

 

The plenum chambers used to incorporate or accommodate the clean gas ends of 

a group of filter elements may have various configurations. 

 

According to a first alternative, the plenum chamber may have a circular configu-

ration in a plane which is in parallel to the tubesheet surface. Typically, the 

groups of filter elements accommodated by the plenum chambers are then ar-

ranged in circular areas of the tubesheet. 

 

According to a further preferred embodiment, the plenum chamber has a non-

circular configuration in a plane which is in parallel to the surface of the tube-

sheet, e.g., an approximated triangular cross-sectional configuration, or a confi-

guration which corresponds to about a segment of a circle. These configurations 

of the plenum chamber allow connecting a larger number of filter elements to the 

tubesheet. The filtration capacity of the filtration system is thereby maximized. 

In its simplest design, the gas exchange opening is about tubular. It may be formed as an integral part of
the top wall of the plenum chamber. Alternatively, it can be arranged at the upper end of a tubular
structure extending from a central part of the top wall of the plenum chamber into the clean gas section of
the filter vessel. According to a further alternative, the gas exchange opening may be designed with a
tapered form, the larger cross-sectional area being exposed to the clean gas section of the filter vessel.
The relation of the free cross-sectional areas has then to be calculated on the basis of the free
cross-sectional area of the gas exchange opening at the level where the blowback pipe outlet is
positioned. In case the blowback pipe outlet is positioned somewhat above the upper end of the gas  7
exchange opening than the free cross-sectional area of the upper end of the gas exchange opening is the
basis for calculating the percentage. The blowback arrangement of the preferred hot gas filtration system
includes blowback valves which allow to individually connect the blowback gas pipes to the blowback gas
reservoir. Preferred blowback valves have a nominal diameter in relation to the inner diameter of the
blowback gas pipes of from about 0.8 to about 1.1, more preferably of from about 0.9 to 1.1. Furthermore,
preferably the blowback gas pipe valves are selected from blow-back valves having an opening time of
about 400 msec or less, more preferably of about 200 msec or less. However, ultra-high speed valves
with opening times of several 10 msec are not necessary for a successful operation of the inventive
filtration system. The opening time characterizes the time period needed to bring the valve from a
completely closed in a completely open state. In order to increase the safety of the operation of the
inventive hot gas filtration system, it is advisable to provide each filter element with a safety fuse.
Typically, the safety fuses will be connected to the clean gas ends of the filter elements. Preferably, the
safety fuses are arranged coaxially with the filter elements. According to the present invention, the
preferred blowback arrangement is preferably designed to provide pulses of blowback gas to the plenum
chambers. More preferably, the jet pulses provided by the blowback arrangement are directed to the gas
exchange openings of the plenum chambers such that a volume of clean gas of the clean gas section is
sucked into the plenum chamber by the blowback gas stream. As mentioned before, the jet pulses are
preferably delivered as a non-sonic jet pulses to the gas exchange openings of the plenum chambers.  
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More preferably, the configuration of a segment of a circle and the approximated 

triangular configuration of the plenum chamber, respectively, are designed with-

out acute angles, which facilitates an even distribution of the blowback gas 

stream to all of the filter element of a group of filter elements. Instead, the cor-

ners of the plenum chamber may be chamfered or truncated. 

 

The side walls of a plenum chamber placed around a group of filter elements 

may be oriented at a right angle with respect to the surface of the tubesheet sur-

face. The plenum chamber may be covered by a flat or dome-shaped top wall in-

corporating the gas exchange opening in a central portion thereof. 

 

As an alternative, the plenum chamber as a whole may be designed dome-

shaped and incorporate the gas exchange opening in a central portion thereof. 

 

According to a further alternative, the plenum chamber may be designed in a ta-

pered or conical form and incorporate the gas exchange opening in a central por-

tion thereof. 

 

The gas exchange opening may also have different configurations. The free 

cross-sectional area parallel to the tubesheet surface typically will be circular. 

 

In its simplest design, the gas exchange opening is about tubular. It may be 

formed as an integral part of the top wall of the plenum chamber. Alternatively, 

it can be arranged at the upper end of a tubular structure extending from a cen-

tral part of the top wall of the plenum chamber into the clean gas section of the 

filter vessel. 

 

According to a further alternative, the gas exchange opening may be designed 

with a tapered form, the larger cross-sectional area being exposed to the clean 

gas section of the filter vessel. The relation of the free cross-sectional areas has 

then to be calculated on the basis of the free cross-sectional area of the gas ex-

change opening at the level where the blowback pipe outlet is positioned. In case 

the blowback pipe outlet is positioned somewhat above the upper end of the gas 

8 gas from the blowback gas reservoir via the blowback gas pipes into the plenum chamber of at least
one group of filter elements. Preferably, the non-sonic jet pulses are delivered to the gas exchange
opening of a plenum chamber such that it sucks in clean gas from the clean gas section into the plenum
chamber. It is furthermore preferred that the jet pulses are provided to a fraction of groups of filter
elements during continued filtration operation of the remainder of the groups of filter elements. The
foregoing and other aspects, embodiments, objects and features of the present invention can be more
fully understood from the following description in conjunction with the drawings and examples. In the
drawings: Figures lA and 1B show two different embodiments of an inventive hot gas filtration system in a
schematic representation; Figures 2A and 2B show two embodiments of a plenum chamber for an
inventive hot gas filtration system in perspective and a top view; Figures 3A and 3B Figure 4 Figure 5 
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exchange opening than the free cross-sectional area of the upper end of the gas 

exchange opening is the basis for calculating the percentage. 

 

The blowback arrangement of the preferred hot gas filtration system includes 

blowback valves which allow to individually connect the blowback gas pipes to 

the blowback gas reservoir. Preferred blowback valves have a nominal diameter 

in relation to the inner diameter of the blowback gas pipes of from about 0.8 to 

about 1.1, more preferably of from about 0.9 to 1.1. 

 

Furthermore, preferably the blowback gas pipe valves are selected from blow-

back valves having an opening time of about 400 msec or less, more preferably 

of about 200 msec or less. However, ultra-high speed valves with opening times 

of several 10 msec are not necessary for a successful operation of the inventive 

filtration system. The opening time characterizes the time period needed to bring 

the valve from a completely closed in a completely open state. 

 

In order to increase the safety of the operation of the inventive hot gas filtration 

system, it is advisable to provide each filter element with a safety fuse. Typically, 

the safety fuses will be connected to the clean gas ends of the filter elements. 

Preferably, the safety fuses are arranged coaxially with the filter elements. 

 

According to the present invention, the preferred blowback arrangement is pre-

ferably designed to provide pulses of blowback gas to the plenum chambers. 

 

More preferably, the jet pulses provided by the blowback arrangement are direct-

ed to the gas exchange openings of the plenum chambers such that a volume of 

clean gas of the clean gas section is sucked into the plenum chamber by the 

blowback gas stream. As mentioned before, the jet pulses are preferably deliver-

ed as a non-sonic jet pulses to the gas exchange openings of the plenum cham-

bers. 

 

The invention furthermore relates to a process for regenerating a hot gas filtra-

tion system, the process comprising providing a non-sonic jet pulse of blowback 

show two further embodiments of a plenum chamber for an inventive hot gas filtration system in a
perspective and a top view; shows schematically a testing environment for evaluating the regeneration
characteristics of the inventive hot gas filtration system; shows a diagram of obtainable pressure
differentials at a group of filter elements for a first set of testing conditions compared with a prior art
device; and  9 Figure 6shows a diagram of obtainable pressure differentials at a group of filter elements
for a second set of testing conditions compared with a prior art device. Figure 1A shows a hot gas
filtration system 10 according to the present invention comprising a filter vessel 12 which is of a
substantially cylindrical shape. The interior of the filter vessel 12 is divided into a raw gas section 14 and a
clean gas section 16 by a tubesheet 18. The filter vessel 12 comprises in its raw gas section 14 a raw gas
inlet 20 which is in fluid communication with the raw gas section 14. On its upper portion, the filter vessel
12 comprises a clean gas outlet 22 which is in fluid communication with the clean gas section 16. The
tubesheet 18 extending over the whole cross-sectional area of the filter vessel 12 comprises a plurality of
openings (not shown in detail) each of which accommodates a filter element 24 and 25, respectively. The
filter elements 24 comprise a clean gas end 26 and a raw gas portion 28, the clean gas ends 26 are
connected to the tubesheet 18 whereas the raw gas portions 28 extend from the tubesheet 18 downwards
into a raw gas section 14 of the filter vessel 12. Similarly, the filter elements 25 have clean gas ends 27
which are accommodated in the tubesheet 18 and raw gas portions 29 extending into the raw gas section
14 of the filter vessel 12. 
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gas from the blowback gas reservoir via the blowback gas pipes into the plenum 

chamber of at least one group of filter elements. 

 

Preferably, the non-sonic jet pulses are delivered to the gas exchange opening of 

a plenum chamber such that it sucks in clean gas from the clean gas section into 

the plenum chamber. 

 

It is furthermore preferred that the jet pulses are provided to a fraction of groups 

of filter elements during continued filtration operation of the remainder of the 

groups of filter elements. 

 

The foregoing and other aspects, embodiments, objects and features of the pre-

sent invention can be more fully understood from the following description in 

conjunction with the drawings and examples. 

 

In the drawings: 

 

Figures 1A and 1B show two different embodiments of an inventive hot gas fil-

tration system in a schematic representation; 

 

Figures 2A and 2B show two embodiments of a plenum chamber for an inven-

tive hot gas filtration system in perspective and a top view; 

 

Figures 3A and 3B show two further embodiments of a plenum chamber for an 

inventive hot gas filtration system in a perspective and a top 

view; 

 

Figure 4 shows schematically a testing environment for evaluating 

the regeneration characteristics of the inventive hot gas fil-

tration system; 

 

Figure 5 shows a diagram of obtainable pressure differentials at a 

group of filter elements for a first set of testing conditions 

compared with a prior art device; and 

The plurality of filter elements 24, 25 is subdivided into a plurality of groups (in Figure 1A, the group of
filter elements 24 is shown and designated with reference numeral 30, the group of filter elements 25 is
referenced with reference numeral 32). In the lower portion of the filter vessel 12, a conically shaped
portion 34 is provided which closes the lower end of filter vessel 12 and comprises an outlet 35 for
particulate contaminant matter.  10 On top of the tubesheet 18, two plenum chambers 36, 38 are mounted
each of which accommodates the clean gas ends 26, 27 of one group of filter elements 30 and 32,
respectively. In a central position of the top wall of each plenum chamber 36, 38, a tubular extension 40,
42 is mounted the upper end of which provides a gas exchange opening 44 and 46, respectively. Raw
gas entering the raw gas inlet 20 of the filter vessel 12 is filtered by the plurality of filter elements 24, 25
and penetrates through the porous structure of the tubular filter elements 24, 25 whereby contaminants
comprised in the raw gas are removed from the gas so that in the interior of the filter elements 24, 25
clean gas is accumulating which is discharged via the clean gas ends 26 and 27, respectively, into the
plenum chambers 36 and 38, respectively. The filter elements may be made of a sintered ceramic
material or of metal. From the plenum chambers 36, 38 the clean gas exits into the clean gas section 16
via the gas exchange openings 44 and 46. From the clean gas section 16, the clean gas is discharged via
the clean gas outlet 22 from the filter vessel 12. Depending on the amount of contaminants contained in
the raw gas fed into raw gas inlet 20, the filter elements 24 and 25 need to be regenerated more or less
frequently in order to remove the contaminants attached to the upstream surface of the filter elements 24,
25 and avoid building of bridges of contaminant material between adjacent filter elements 24 and 25,
respectively. For detaching a contaminant material adhering to the upstream surface of the filter elements
24 and 25, a blowback arrangement 50 is provided which comprises a blowback gas reservoir 52 which
holds, for example, air at a high pressure of about, e.g., 1 to 5 bar. The blowback arrangement 50
comprises blowback pipes 54, 56 which are connected to the blowback gas reservoir 52 via blowback gas
valves 58, 60. These blowback valves 58, 60 are separately operable and independent of each other, so
that high pressure gas from the gas reservoir 52 may be delivered via the blowback gas pipes 54 and 56,
respectively, via the outlet ends 62, 64 of the 
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Figure 6 shows a diagram of obtainable pressure differentials at a 

group of filter elements for a second set of testing conditions 

compared with a prior art device. 

 

Figure 1A shows a hot gas filtration system 10 according to the present invention 

comprising a filter vessel 12 which is of a substantially cylindrical shape. The in-

terior of the filter vessel 12 is divided into a raw gas section 14 and a clean gas 

section 16 by a tubesheet 18. 

 

The filter vessel 12 comprises in its raw gas section 14 a raw gas inlet 20 which 

is in fluid communication with the raw gas section 14. 

 

On its upper portion, the filter vessel 12 comprises a clean gas outlet 22 which is 

in fluid communication with the clean gas section 16. 

 

The tubesheet 18 extending over the whole cross-sectional area of the filter ves-

sel 12 comprises a plurality of openings (not shown in detail) each of which ac-

commodates a filter element 24 and 25, respectively. The filter elements 24 

comprise a clean gas end 26 and a raw gas portion 28, the clean gas ends 26 are 

connected to the tubesheet 18 whereas the raw gas portions 28 extend from the 

tubesheet 18 downwards into a raw gas section 14 of the filter vessel 12. Simi-

larly, the filter elements 25 have clean gas ends 27 which are accommodated in 

the tubesheet 18 and raw gas portions 29 extending into the raw gas section 14 

of the filter vessel 12. 

 

The plurality of filter elements 24, 25 is subdivided into a plurality of groups (in 

Figure 1A, the group of filter elements 24 is shown and designated with refe-

rence numeral 30, the group of filter elements 25 is referenced with reference 

numeral 32). 

 

In the lower portion of the filter vessel 12, a conically shaped portion 34 is pro-

vided which closes the lower end of filter vessel 12 and comprises an outlet 35 

for particulate contaminant matter. 

 

11 blowback gas pipes 54, 56 which are directed to the gas exchange openings 45, 46 of the plenum
chambers 36 and 38, respectively. By operating the blowback gas valves 58 or 60, the groups 30 and 32
of filter elements 24 or 25 may be regenerated independently from one another by a blowback gas pulse
delivered from the gas reservoir 52 via the blowback gas valves 58 and 60 and the blowback pipes 54
and 56. The gas pulses are delivered to the plenum chambers 36 and 38 through their gas exchange
openings 44 and 46. The free cross-sectional area of the gas exchange openings 44 and 46 are larger
than the free cross-sectional area of the outlet ends 62, 64 of the blowback gas pipes 44 and 46,
respectively. The free cross-sectional area of the outlet openings of the blowback pipes 54 and 56
amount, e.g., to about 12 % to 90 % of the free cross-sectional area of the gas exchange opening of the
respective plenum chamber. The outlet ends 62, 64 of the blowback gas pipes 54, 56 are not sealed to
the gas exchange openings 44 and 46 so that a gap in between the outlet ends 62 and 64 and the
respective gas exchange openings 44 and 46 exists which allows clean gas to exit the plenum chambers
36, 38 during normal filtration operation sustantially unimpeded. By delivering a blowback gas pulse to the
plenum chamber 36 or 38, gas from the clean gas section 16 is drawn into the plenum chamber 36 or 38
through the gap between the outlet ends 62, 64 and the gas exchange openings 44 and 46, respectively,
thereby increasing the gas volume fed into the plenum chamber and subsequently into the group of filter
elements 24 or 25. The present invention need not to make use of sonic or supersonic jet pulses when
delivering the gas from the blowback gas reservoir 52 to the plenum chambers 36 and 38, but rather large
confined pulses the volume of which is increased by the clean gas sucked in from the clean gas section
16 provide satisfactory regeneration effects.  12 Because of this arrangement, very high cleaning
intensities can be provided, and there is a high flexibility for adjusting the cleaning intensities over a wide
range by modifying the blowback gas pressure. The particulate contaminants adhering to the filter
elements 24 and 25 on their upstream surface is detached by the blowback gas pulses delivered to the
plenum chambers 36 and 38 and subsequently to the interior space of the tubular filter elements 24 and
25. The contaminant material is detached from the upstream surfaces of these filter elements 24 and 25
conveyed by gravity into the lower conical portions 44 of the filter vessel 12 may be removed by a
closable particulate outlet 35 (not shown in detail). 
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On top of the tubesheet 18, two plenum chambers 36, 38 are mounted each of 

which accommodates the clean gas ends 26, 27 of one group of filter elements 

30 and 32, respectively.  

 

In a central position of the top wall of each plenum chamber 36, 38, a tubular 

extension 40, 42 is mounted the upper end of which provides a gas exchange 

opening 44 and 46, respectively. 

 

Raw gas entering the raw gas inlet 20 of the filter vessel 12 is filtered by the 

plurality of filter elements 24, 25 and penetrates through the porous structure of 

the tubular filter elements 24, 25 whereby contaminants comprised in the raw 

gas are removed from the gas so that in the interior of the filter elements 24, 25 

clean gas is accumulating which is discharged via the clean gas ends 26 and 27, 

respectively, into the plenum chambers 36 and 38, respectively. The filter ele-

ments may be made of a sintered ceramic material or of metal. 

 

From the plenum chambers 36, 38 the clean gas exits into the clean gas section 

16 via the gas exchange openings 44 and 46. From the clean gas section 16, the 

clean gas is discharged via the clean gas outlet 22 from the filter vessel 12. 

 

Depending on the amount of contaminants contained in the raw gas fed into raw 

gas inlet 20, the filter elements 24 and 25 need to be regenerated more or less 

frequently in order to remove the contaminants attached to the upstream surface 

of the filter elements 24, 25 and avoid building of bridges of contaminant materi-

al between adjacent filter elements 24 and 25, respectively. For detaching a con-

taminant material adhering to the upstream surface of the filter elements 24 and 

25, a blowback arrangement 50 is provided which comprises a blowback gas re-

servoir 52 which holds, for example, air at a high pressure of about, e.g., 1 to 

5 bar. The blowback arrangement 50 comprises blowback pipes 54, 56 which are 

connected to the blowback gas reservoir 52 via blowback gas valves 58, 60. 

 

These blowback valves 58, 60 are separately operable and independent of each 

other, so that high pressure gas from the gas reservoir 52 may be delivered via 

the blowback gas pipes 54 and 56, respectively, via the outlet ends 62, 64 of the 

Figure 1B shows a hot gas filtration system 10' according to the present invention which corresponds
substantially to the hot gas filtration system shown in Figure 1A. Therefore, like parts are designated with
the same reference numerals. However, in addition to the structural characteristics of the hot gas filtration
system 10 of Figure 1A, the hot gas filtration system 10' comprises a plurality of safety fuses 70 in the
form of tubular ceramic filter elements the porosity of which is larger than the porosity of the filter
elements 24 and 25. The safety fuses 70 are mounted coaxially on the clean gas ends 26 and 27 of the
filter elements 24 and 25, respectively. Raw gas entering the raw gas inlet 20 of filter vessel 12 is filtered
by the plurality of filter elements 24, 25 and penetrates through the porous structure of the tubular filter
elements 24, 25 whereby contaminants comprised in the raw gas are removed from the gas so that in the
interior of the filter elements 24, 25 clean gas is accumulating which is discharged via the clean gas ends
26 and 27, respectively. Before the clean gas exits from the filter elements 24, 25 into the plenum
chambers 36 and 38, respectively, the clean gas has to pass through the safety fuses 70. Because of
their larger porosity, the safety fuses 70 do not substantially increase the pressure drop.  13 From the
plenum chambers 36, 38, the clean gas exits into the clean gas section 16 via the gas exchange
openings 44 and 46. From the clean gas section 16, the clean gas is discharged via the clean gas outlet
22 from the filter vessel 12 as is the case for the hot gas filtration system 10 of Figure 1A. For detaching a
contaminant material adhering to the upstream surface of the filter elements 24 and 25, the blowback
arrangement 50 is operated the same way as it has been described for the hot gas filtration system 10
above. Blowback gas is delivered via the outlet ends 62, 64 of the blowback gas pipes 54, 56 which are
directed to the gas exchange openings 45 and 46, respectively, of the plenum chambers 36, 38,
respectively. The blowback gas penetrates through the safety fuses 70 and then enters into the interior of
the filter elements 24, 25. Because of the larger porosity of the safety fuses 70, very high cleaning
intensities can also be provided for the hot gas filtration system 10', and again a high flexibility for
adjusting the cleaning intensities over a wide range by modifying the blowback gas pressure exists.
Figure 2A shows in detail a plenum chamber 100 of an inventive hot gas filtration system in a first
exemplary embodiment, the plenum chamber 100 having a cross-sectional configuration when viewed in
parallel to the surface of the tube-sheet of the filter vessel of a section of a circle. 
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blowback gas pipes 54, 56 which are directed to the gas exchange openings 45, 

46 of the plenum chambers 36 and 38, respectively. 

 

By operating the blowback gas valves 58 or 60, the groups 30 and 32 of filter 

elements 24 or 25 may be regenerated independently from one another by a 

blowback gas pulse delivered from the gas reservoir 52 via the blowback gas 

valves 58 and 60 and the blowback pipes 54 and 56. The gas pulses are deliver-

ed to the plenum chambers 36 and 38 through their gas exchange openings 44 

and 46. 

 

The free cross-sectional area of the gas exchange openings 44 and 46 are larger 

than the free cross-sectional area of the outlet ends 62, 64 of the blowback gas 

pipes 44 and 46, respectively. The free cross-sectional area of the outlet open-

ings of the blowback pipes 54 and 56 amount, e.g., to about 12 % to 90 % of 

the free cross-sectional area of the gas exchange opening of the respective ple-

num chamber. The outlet ends 62, 64 of the blowback gas pipes 54, 56 are not 

sealed to the gas exchange openings 44 and 46 so that a gap in between the 

outlet ends 62 and 64 and the respective gas exchange openings 44 and 46 ex-

ists which allows clean gas to exit the plenum chambers 36, 38 during normal 

filtration operation sustantially unimpeded. 

 

By delivering a blowback gas pulse to the plenum chamber 36 or 38, gas from 

the clean gas section 16 is drawn into the plenum chamber 36 or 38 through the 

gap between the outlet ends 62, 64 and the gas exchange openings 44 and 46, 

respectively, thereby increasing the gas volume fed into the plenum chamber 

and subsequently into the group of filter elements 24 or 25. 

 

The present invention need not to make use of sonic or supersonic jet pulses 

when delivering the gas from the blowback gas reservoir 52 to the plenum cham-

bers 36 and 38, but rather large confined pulses the volume of which is increased 

by the clean gas sucked in from the clean gas section 16 provide satisfactory re-

generation effects. 

 

The plenum chamber 100 is composed of two straight side walls 102, 104 and an outer and an inner
arcuate side wall 106, 108. The side walls 102, 104, 106, 108 are arranged at a right angle to the surface
of the tubesheet (not shown). The plenum chamber 100 is terminated at its upper end by a top wall 110.
The top wall 110 of the plenum chamber 100 incorporates at a central position a gas exchange opening
112 which allows clean gas exiting from the clean gas ends of the group of filter elements accommodated
within the plenum chamber 100 to exit from the plenum chamber 100 into the clean gas section of the
interior of the filter vessel.  14 On top of the plenum chamber 100, the lower part of a blowback gas pipe
120 is shown, the outlet 122 of which is directed to the gas exchange opening 112 of the plenum chamber
100. The opening 122 of the blowback gas pipe 120 is shown in Figure 2A to be about flush with the
upper end of the gas exchange opening 112 of the plenum chamber 100. According to the needs of a
specific application or environment of a hot gas filtration system according to the present invention, the
blowback gas pipe 120 may be mounted at different vertical positions as indicated by the double pointed
arrow 124. It is of importance that the cross-sectional area of the opening 122 of the blowback gas pipe
120 amounts, e.g., to about 12 % to about 90 % of the cross-sectional area of the gas exchange opening
112 of the plenum chamber 100. In the present example, the cross-sectional area of the opening 122 of
the blow-back gas pipe 120 roughly amounts to about 70%. As may be derived from the top view of the
plenum chamber 100 comprised in Figure 2A, the side walls 102, 104 are arranged at an angle of about
25, so that on the circular surface of a tube sheet of a filter vessel up to 14 of the plenum chambers 100
may be positioned, accommodating 14 groups of filter elements. Figure 2B shows a second alternative of
a plenum chamber 140 to be used in an inventive hot gas filtration system. Similarly to what is shown in
Figure 2B, the plenum chamber 140 of Figure 2B is comprised of two flat or straight side walls 142, 144
which are arranged in an angle of about 25. Two arcuate side walls 146 and 148 complement the basic
structure of the plenum chamber 140. A top wall 150 closes the upper portion of the plenum chamber
140. The lower end of the plenum chamber 140 abuts the upper surface of a tubesheet (not shown).  15 
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Because of this arrangement, very high cleaning intensities can be provided, and 

there is a high flexibility for adjusting the cleaning intensities over a wide range 

by modifying the blowback gas pressure. 

 

The particulate contaminants adhering to the filter elements 24 and 25 on their 

upstream surface is detached by the blowback gas pulses delivered to the ple-

num chambers 36 and 38 and subsequently to the interior space of the tubular 

filter elements 24 and 25. The contaminant material is detached from the up-

stream surfaces of these filter elements 24 and 25 conveyed by gravity into the 

lower conical portions 44 of the filter vessel 12 may be removed by a closable 

particulate outlet 35 (not shown in detail). 

 

Figure 1B shows a hot gas filtration system 10' according to the present inven-

tion which corresponds substantially to the hot gas filtration system shown in Fi-

gure 1A. Therefore, like parts are designated with the same reference numerals. 

 

However, in addition to the structural characteristics of the hot gas filtration sys-

tem 10 of Figure 1A, the hot gas filtration system 10' comprises a plurality of 

safety fuses 70 in the form of tubular ceramic filter elements the porosity of 

which is larger than the porosity of the filter elements 24 and 25. 

 

The safety fuses 70 are mounted coaxially on the clean gas ends 26 and 27 of 

the filter elements 24 and 25, respectively. 

 

Raw gas entering the raw gas inlet 20 of filter vessel 12 is filtered by the plurality 

of filter elements 24, 25 and penetrates through the porous structure of the tu-

bular filter elements 24, 25 whereby contaminants comprised in the raw gas are 

removed from the gas so that in the interior of the filter elements 24, 25 clean 

gas is accumulating which is discharged via the clean gas ends 26 and 27, re-

spectively. Before the clean gas exits from the filter elements 24, 25 into the ple-

num chambers 36 and 38, respectively, the clean gas has to pass through the 

safety fuses 70. Because of their larger porosity, the safety fuses 70 do not sub-

stantially increase the pressure drop. 

 

The plenum chamber 140 differs from the plenum chamber 100 shown in Figure 2A in that the arcuate
side wall 148 is bulging outwardly, whereas the side wall 108 of plenum chamber 100 is bulging inwardly.
By having the side wall 140 bulging outwardly, additional area of the tubesheet is covered by the plenum
chamber 140 and thereby additional filter elements of a group of filter elements can be accommodated
within the plenum chamber 140. The alternative configuration of the side wall 108 in Figure 2A is used in
case the raw gas inlet of a filter vessel is entering into the filter vessel and discharging the raw gas in an
upwardly extending part of a pipe at about the centre of the filter vessel which in such a case is left void of
filter elements. Another difference to the plenum chamber 100 is given in that the plenum chamber 140
comprises a gas exchange opening not as part of the top wall 150. Instead, at a central portion of the top
wall 150, a tubular element 152 is mounted which extends upwardly from top wall 150. At its upper end,
the tubular element 152 defines the gas exchange opening 154 of the plenum chamber 140. A blow-back
pipe 160 is extending in the direction to the gas exchange opening 154 of the plenum chamber 140, the
lower end of which defining the outlet opening 162. Again, the free cross-sectional areas of the gas
exchange opening 154 and the opening of the lower end of the blowback gas pipe 160 are such that the
free cross-sectional area of the opening 162 amounts to about 70 % of the free cross-sectional area of
the gas exchange opening 154. In the Figures 3A and 3B, a different type of a plenum concept is shown,
where instead of a plenum chamber with vertical side walls conically structured plenum chambers are
used. Figure 3A shows a plenum chamber 200 with a circular cross-section as is apparent from the top
view of Figure 3A.  16 on a tubesheet of a filter vessel and accommodates the clean gas ends of the filter
elements mounted in the tubesheet. The upper end 206 can, in a first approach, form the gas exchange
opening of the plenum chamber which would consist only of the plenum chamber part 202. In the present
example, however, the upper end 206 supports a cylindrical plenum chamber part 208 the upper end 210
of which could also form a gas exchange opening for a plenum chamber which would consist of the
plenum chamber parts 202 and 208. 
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From the plenum chambers 36, 38, the clean gas exits into the clean gas section 

16 via the gas exchange openings 44 and 46. From the clean gas section 16, the 

clean gas is discharged via the clean gas outlet 22 from the filter vessel 12 as is 

the case for the hot gas filtration system 10 of Figure 1A. 

 

For detaching a contaminant material adhering to the upstream surface of the fil-

ter elements 24 and 25, the blowback arrangement 50 is operated the same way 

as it has been described for the hot gas filtration system 10 above. 

 

Blowback gas is delivered via the outlet ends 62, 64 of the blowback gas pipes 

54, 56 which are directed to the gas exchange openings 45 and 46, respectively, 

of the plenum chambers 36, 38, respectively. The blowback gas penetrates 

through the safety fuses 70 and then enters into the interior of the filter ele-

ments 24, 25. 

 

Because of the larger porosity of the safety fuses 70, very high cleaning intensi-

ties can also be provided for the hot gas filtration system 10', and again a high 

flexibility for adjusting the cleaning intensities over a wide range by modifying 

the blowback gas pressure exists. 

 

Figure 2A shows in detail a plenum chamber 100 of an inventive hot gas filtration 

system in a first exemplary embodiment, the plenum chamber 100 having a 

cross-sectional configuration when viewed in parallel to the surface of the tube-

sheet of the filter vessel of a section of a circle. 

 

The plenum chamber 100 is composed of two straight side walls 102, 104 and an 

outer and an inner arcuate side wall 106, 108. The side walls 102, 104, 106, 108 

are arranged at a right angle to the surface of the tubesheet (not shown). The 

plenum chamber 100 is terminated at its upper end by a top wall 110. The top 

wall 110 of the plenum chamber 100 incorporates at a central position a gas ex-

change opening 112 which allows clean gas exiting from the clean gas ends of 

the group of filter elements accommodated within the plenum chamber 100 to 

exit from the plenum chamber 100 into the clean gas section of the interior of 

the filter vessel. 

Again, in the example shown in Figure 3A, a third plenum chamber part 212 is supported by the upper
end 210 of the plenum chamber part 208 which, for the specific example shown in Figure 3A, forms the
gas exchange opening 214 of the plenum chamber 200. Positioned above the plenum chamber 200, a
blowback gas pipe 220 is positioned the lower end 222 of which projects into the upper end 214 of the
plenum chamber part 212 forming the gas exchange opening. The free cross-sectional area of the
plenum chamber part 212 at the level of the line at reference numeral 213 and the free cross-sectional
area of the lower end 222 of the blowback pipe 220 serve for calculating the ratio. In the present case, the
ratio is about 50 c/o. It is noted that the vertical position of the lower end 222 of the blowback pipe 220
may be positioned at different levels as indicated by the double pointed arrow 215. Figure 3B shows a
plenum chamber 250 which has been designed according to similar principles as is the case for the
plenum chamber 200 of Figure 3A. The lowermost part of the plenum chamber 250 has a basically
triangular shape as shown in the top view of Figure 3B, the corners of the triangle being truncated. Thus
excess volume within the plenum chamber 250 which could not accom-  17 modate any further clean gas
ends of filter elements is avoided, thereby not only limiting the volume contained in the plenum chamber
250, but also providing a more uniform blowback gas distribution within the plenum chamber 250. The
lowermost part 252 could serve, similarly to the lowermost part 202 of the plenum chamber 200, as a
plenum chamber per se, whereas the uppermost end 256 would then form and define the gas exchange
opening for such a plenum chamber. However, in the example of Figure 3B, on the uppermost end 256 of
the plenum chamber part 252, a cylindrical plenum chamber part 258 is mounted, the upper end 260 of
which could also serve as a gas exchange opening for the whole of the plenum chamber, in such a case
the plenum chamber would consist of the plenum chamber parts 252 and 258 only. 
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On top of the plenum chamber 100, the lower part of a blowback gas pipe 120 is 

shown, the outlet 122 of which is directed to the gas exchange opening 112 of 

the plenum chamber 100. 

 

The opening 122 of the blowback gas pipe 120 is shown in Figure 2A to be about 

flush with the upper end of the gas exchange opening 112 of the plenum cham-

ber 100. According to the needs of a specific application or environment of a hot 

gas filtration system according to the present invention, the blowback gas pipe 

120 may be mounted at different vertical positions as indicated by the double 

pointed arrow 124. It is of importance that the cross-sectional area of the ope-

ning 122 of the blowback gas pipe 120 amounts, e.g., to about 12 % to about 

90 % of the cross-sectional area of the gas exchange opening 112 of the plenum 

chamber 100. 

 

In the present example, the cross-sectional area of the opening 122 of the blow-

back gas pipe 120 roughly amounts to about 70%. 

 

As may be derived from the top view of the plenum chamber 100 comprised in 

Figure 2A, the side walls 102, 104 are arranged at an angle of about 25°, so that 

on the circular surface of a tube sheet of a filter vessel up to 14 of the plenum 

chambers 100 may be positioned, accommodating 14 groups of filter elements. 

 

Figure 2B shows a second alternative of a plenum chamber 140 to be used in an 

inventive hot gas filtration system. Similarly to what is shown in Figure 2B, the 

plenum chamber 140 of Figure 2B is comprised of two flat or straight side walls 

142, 144 which are arranged in an angle of about 25°. 

 

Two arcuate side walls 146 and 148 complement the basic structure of the ple-

num chamber 140. A top wall 150 closes the upper portion of the plenum cham-

ber 140. The lower end of the plenum chamber 140 abuts the upper surface of a 

tubesheet (not shown). 

 

Again and for reasons which will be explained in connection with Figures 5 and 6, on the uppermost end
260 of the plenum chamber part 258, a conically shaped and expanding plenum chamber part 262 is
mounted which forms the gas exchange opening 264 for the plenum chamber 250 of Figure 3B the free
cross-sectional area of which is used to calculate the cross-sectional ratio when the blowback pipe 270 is
positioned with its lower end 272 flush with the upper end 264 or slightly above, as indicated in Figure 3B.
The free cross-sectional area to be calculated and compared to the free cross-sectional area of the
blowback pipe would depend on the position of the end of the blowback pipe with respect to the upper
end of the plenum chamber part 262. Figure 4 shows a testing device 300 which will be used in
connection with the following examples in order to demonstrate the benefit of the present invention as
compared to conventional sonic jet pulse-regenerated hot gas filtration systems.  18 examples: 48
ceramic filter candles of the type DIA-SCHUMALITH 10-20 of a length of 1.5 m). On top of the tubesheet
304, a plenum chamber corresponding to the plenum chamber 200 of Figure 3A is mounted the upper
end 214 of which forms the gas exchange opening for the plenum chamber 200 for the examples report in
connection with Figure 6. The test data reported in connection with Figure 5 result from a set-up where
the plenum chamber 200 consisted of the plenum chamber parts 202 and 208 only. The gas exchange
opening was then provided by the upper end 210 of the plenum chamber part 208. The dimensions of the
plenum chamber parts of the plenum chamber 200 were as follows: Chamber part 202, inner diameter at
its lower end 204: inner diameter at its upper end 206: Chamber part 208, inner diameter: Chamber part
212, inner diameter at its lower end 210: inner diameter at its upper end 214: 
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The plenum chamber 140 differs from the plenum chamber 100 shown in Figure 

2A in that the arcuate side wall 148 is bulging outwardly, whereas the side wall 

108 of plenum chamber 100 is bulging inwardly. 

 

By having the side wall 140 bulging outwardly, additional area of the tubesheet is 

covered by the plenum chamber 140 and thereby additional filter elements of a 

group of filter elements can be accommodated within the plenum chamber 140. 

 

The alternative configuration of the side wall 108 in Figure 2A is used in case the 

raw gas inlet of a filter vessel is entering into the filter vessel and discharging the 

raw gas in an upwardly extending part of a pipe at about the centre of the filter 

vessel which in such a case is left void of filter elements. 

 

Another difference to the plenum chamber 100 is given in that the plenum cham-

ber 140 comprises a gas exchange opening not as part of the top wall 150. In-

stead, at a central portion of the top wall 150, a tubular element 152 is mounted 

which extends upwardly from top wall 150. At its upper end, the tubular element 

152 defines the gas exchange opening 154 of the plenum chamber 140. A blow-

back pipe 160 is extending in the direction to the gas exchange opening 154 of 

the plenum chamber 140, the lower end of which defining the outlet opening 

162. Again, the free cross-sectional areas of the gas exchange opening 154 and 

the opening of the lower end of the blowback gas pipe 160 are such that the free 

cross-sectional area of the opening 162 amounts to about 70 % of the free 

cross-sectional area of the gas exchange opening 154. 

 

In the Figures 3A and 3B, a different type of a plenum concept is shown, where 

instead of a plenum chamber with vertical side walls conically structured plenum 

chambers are used. 

 

Figure 3A shows a plenum chamber 200 with a circular cross-section as is appa-

rent from the top view of Figure 3A. 

 

The plenum chamber 200 is comprised of three different parts, the first, lowest 

part 202 is shaped as a truncated cone the lower end 204 of which typically rests 

730 mm 210 mm 210 mm 210 mm 270 mm  The inner diameter of the blowgas pipe 306 corresponding to
the inner diameter at the outlet was modified for the various test set-ups as listed in Table 1 below. The
height of the plenum chamber parts amount to: 1175 mm for chamber part 202 250 mm for chamber part
208 155 mm for chamber part 212. The testing system 300 does not include a clean gas section, and the
vessel 302 just provides an environment to the filter elements which corresponds to the raw gas section
of a real-world hot gas filtration system. A clean gas section is not needed for obtaining meaningful test
results.  19 A blowback gas pipe 306 is directed to the gas exchange opening of the plenum chamber 200
which is represented in one testing environment by the upper end 210 of the plenum chamber part 208
(the upper most plenum chamber part 212 being removed; the test results are summarized in Figure 5)
and in another testing environment by the upper end 214 of the plenum chamber part 212 (the test results
are summarized in Figure 6). The lower end 308 of the blowback pipe 306 is positioned in each case
about flush with the gas exchange opening of the plenum chamber. 
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on a tubesheet of a filter vessel and accommodates the clean gas ends of the fil-

ter elements mounted in the tubesheet. 

 

The upper end 206 can, in a first approach, form the gas exchange opening of 

the plenum chamber which would consist only of the plenum chamber part 202. 

 

In the present example, however, the upper end 206 supports a cylindrical ple-

num chamber part 208 the upper end 210 of which could also form a gas ex-

change opening for a plenum chamber which would consist of the plenum cham-

ber parts 202 and 208. 

 

Again, in the example shown in Figure 3A, a third plenum chamber part 212 is 

supported by the upper end 210 of the plenum chamber part 208 which, for the 

specific example shown in Figure 3A, forms the gas exchange opening 214 of the 

plenum chamber 200. 

 

Positioned above the plenum chamber 200, a blowback gas pipe 220 is posi-

tioned the lower end 222 of which projects into the upper end 214 of the plenum 

chamber part 212 forming the gas exchange opening. The free cross-sectional 

area of the plenum chamber part 212 at the level of the line at reference nume-

ral 213 and the free cross-sectional area of the lower end 222 of the blowback 

pipe 220 serve for calculating the ratio. In the present case, the ratio is about 

50 %. 

 

It is noted that the vertical position of the lower end 222 of the blowback pipe 

220 may be positioned at different levels as indicated by the double pointed ar-

row 215. 

 

Figure 3B shows a plenum chamber 250 which has been designed according to 

similar principles as is the case for the plenum chamber 200 of Figure 3A. 

 

The lowermost part of the plenum chamber 250 has a basically triangular shape 

as shown in the top view of Figure 3B, the corners of the triangle being trunca-

ted. Thus excess volume within the plenum chamber 250 which could not accom-

The blowback gas pipe 306 receives blowback gas from a blowback gas reservoir 310 of a volume of
1000 I which receives compressed air via feedline 312. The pressure conditions on the feed side of the
blowback gas reservoir 310 are monitored by an optical pressure indicator 314 and a pressure monitoring
device 316. The gas reservoir 310 is connected to the blowback pipe 306 via a feedline 320 of an inner
diameter of 250 mm. The feedline 320 includes two 90 bends and is connected to the blowback gas pipe
306 via a pneumaticcally driven valve 322. The total volume of the feedline 320, the valve 322 and the
blowback gas pipe 306 amounts to 130 I. The pneumatic device for operating the valve 322 is
schematically shown at reference numeral 324. In order to monitor the pressure conditions during
blowback experiments inside the plenum chamber 200 and the individual filter elements, a plurality of
pressure-monitoring instruments 330, 332, 334 and 336 is mounted on the plenum chamber 200 and on
one of the filter elements 340. The data including the pressure data from the pressure monitoring device
316, 330, 332, 334, 336 obtained during the experiments are collected in a computer system
schematically shown as part 360. The test results shown in Figures 5 and 6 relate to tests which have
been performed at ambient temperature and system pressure. The pressure differential  20 values
correspond to the values measured by the pressure monitoring device 336 during a blowback pulse. The
blowback gas pressure was varied as is apparent from the graphs of Figures 5 and 6. Test set-up for prior
art system (reference)  The valve 322 used in the test set-up for the reference system was a DN80 Muller
Coax valve (supplier: Muller Co-Ax AG, Germany) having an opening time of about 100 msec. 
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modate any further clean gas ends of filter elements is avoided, thereby not only 

limiting the volume contained in the plenum chamber 250, but also providing a 

more uniform blowback gas distribution within the plenum chamber 250. 

 

The lowermost part 252 could serve, similarly to the lowermost part 202 of the 

plenum chamber 200, as a plenum chamber per se, whereas the uppermost end 

256 would then form and define the gas exchange opening for such a plenum 

chamber. 

 

However, in the example of Figure 3B, on the uppermost end 256 of the plenum 

chamber part 252, a cylindrical plenum chamber part 258 is mounted, the upper 

end 260 of which could also serve as a gas exchange opening for the whole of 

the plenum chamber, in such a case the plenum chamber would consist of the 

plenum chamber parts 252 and 258 only. 

 

Again and for reasons which will be explained in connection with Figures 5 and 6, 

on the uppermost end 260 of the plenum chamber part 258, a conically shaped 

and expanding plenum chamber part 262 is mounted which forms the gas ex-

change opening 264 for the plenum chamber 250 of Figure 3B the free cross-

sectional area of which is used to calculate the cross-sectional ratio when the 

blowback pipe 270 is positioned with its lower end 272 flush with the upper end 

264 or slightly above, as indicated in Figure 3B. 

 

The free cross-sectional area to be calculated and compared to the free cross-

sectional area of the blowback pipe would depend on the position of the end of 

the blowback pipe with respect to the upper end of the plenum chamber part 

262. 

 

Figure 4 shows a testing device 300 which will be used in connection with the fol-

lowing examples in order to demonstrate the benefit of the present invention as 

compared to conventional sonic jet pulse-regenerated hot gas filtration systems. 

 

The testing device 300 comprises a vessel 302 the top of which is closed by a 

tubesheet 304 which accommodates a plurality of filter elements (in the following 

The blowback pipe 306 had an inner diameter of about 80 mm. At the outlet end of the blowback gas pipe
306 a nozzle with an inner diameter of 40 mm was used. The nozzle was positioned at about 200 mm
above the gas exchange opening 214 of the plenum chamber. The ratio of the free cross-sectional areas
was 2.2 `Y.. The blowback gas pulse created by the reference system was of sonic velocity. Test set-up
for the inventive system  The valve 322 used was a DN 150 butterfly valve (supplier: TYCO Valves &
Controls Distribution GmbH, Monchengladbach, Germany) having a nominal diameter of 150 mm and an
opening time of about 200 msec. The blowback gas outlet 308 was positioned flush with the gas
exchange opening 210 and 214, respectively. The blowback gas pulse had roughly a velocity of 90 m/sec
for a blowback gas pressure of 1.3 bar in the gas reservoir.  21 TABLE 1 Figure 5 
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examples: 48 ceramic filter candles of the type DIA-SCHUMALITH 10-20 of a 

length of 1.5 m). 

 

On top of the tubesheet 304, a plenum chamber corresponding to the plenum 

chamber 200 of Figure 3A is mounted the upper end 214 of which forms the gas 

exchange opening for the plenum chamber 200 for the examples report in con-

nection with Figure 6. 

 

The test data reported in connection with Figure 5 result from a set-up where the 

plenum chamber 200 consisted of the plenum chamber parts 202 and 208 only. 

The gas exchange opening was then provided by the upper end 210 of the ple-

num chamber part 208. 

 

The dimensions of the plenum chamber parts of the plenum chamber 200 were 

as follows: 

 

Chamber part 202, inner diameter at its lower end 204: 730 mm 

                            inner diameter at its upper end 206: 210 mm 

Chamber part 208, inner diameter: 210 mm 

Chamber part 212, inner diameter at its lower end 210: 210 mm 

                            inner diameter at its upper end 214: 270 mm 

 

The inner diameter of the blowgas pipe 306 corresponding to the inner diameter 

at the outlet was modified for the various test set-ups as listed in Table 1 below. 

 

The height of the plenum chamber parts amount to: 

1175 mm for chamber part 202 

  250 mm for chamber part 208 

  155 mm for chamber part 212. 

 

The testing system 300 does not include a clean gas section, and the vessel 302 

just provides an environment to the filter elements which corresponds to the raw 

gas section of a real-world hot gas filtration system. A clean gas section is not 

needed for obtaining meaningful test results. 

inner diameter of outlet of blow back gas pipe [ mm ] inner diameter of gas exchange opening [ mm ] ratio
of free cross-sectional areas [ % ] set-up 1 100 210 22 set-up 2 150 
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A blowback gas pipe 306 is directed to the gas exchange opening of the plenum 

chamber 200 which is represented in one testing environment by the upper end 

210 of the plenum chamber part 208 (the upper most plenum chamber part 212 

being removed; the test results are summarized in Figure 5) and in another tes-

ting environment by the upper end 214 of the plenum chamber part 212 (the 

test results are summarized in Figure 6). The lower end 308 of the blowback pipe 

306 is positioned in each case about flush with the gas exchange opening of the 

plenum chamber. 

 

The blowback gas pipe 306 receives blowback gas from a blowback gas reservoir 

310 of a volume of 1000 l which receives compressed air via feedline 312. 

 

The pressure conditions on the feed side of the blowback gas reservoir 310 are 

monitored by an optical pressure indicator 314 and a pressure monitoring device 

316. 

 

The gas reservoir 310 is connected to the blowback pipe 306 via a feedline 320 

of an inner diameter of 250 mm. The feedline 320 includes two 90˚ bends and is 

connected to the blowback gas pipe 306 via a pneumaticcally driven valve 322. 

The total volume of the feedline 320, the valve 322 and the blowback gas pipe 

306 amounts to 130 l. The pneumatic device for operating the valve 322 is 

schematically shown at reference numeral 324. 

 

In order to monitor the pressure conditions during blowback experiments inside 

the plenum chamber 200 and the individual filter elements, a plurality of pres-

sure-monitoring instruments 330, 332, 334 and 336 is mounted on the plenum 

chamber 200 and on one of the filter elements 340. 

 

The data including the pressure data from the pressure monitoring device 316, 

330, 332, 334, 336 obtained during the experiments are collected in a computer 

system schematically shown as part 360. 

 

The test results shown in Figures 5 and 6 relate to tests which have been per-

formed at ambient temperature and system pressure. The pressure differential 

210 51 Figure 6    set-up 3 100 270 13 set-up 4 
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values correspond to the values measured by the pressure monitoring device 336 

during a blowback pulse. The blowback gas pressure was varied as is apparent 

from the graphs of Figures 5 and 6. 

 

Test set-up for prior art system (reference) 

 

The valve 322 used in the test set-up for the reference system was a DN80 Mül-

ler Coax valve (supplier: Müller Co-Ax AG, Germany) having an opening time of 

about 100 msec. 

 

The blowback pipe 306 had an inner diameter of about 80 mm. At the outlet end 

of the blowback gas pipe 306 a nozzle with an inner diameter of 40 mm was 

used. The nozzle was positioned at about 200 mm above the gas exchange open-

ing 214 of the plenum chamber. 

 

The ratio of the free cross-sectional areas was 2.2 %. 

 

The blowback gas pulse created by the reference system was of sonic velocity. 

 

Test set-up for the inventive system 

 

The valve 322 used was a DN 150 butterfly valve (supplier: TYCO Valves & Con-

trols Distribution GmbH, Mönchengladbach, Germany) having a nominal diameter 

of 150 mm and an opening time of about 200 msec. 

 

The blowback gas outlet 308 was positioned flush with the gas exchange opening 

210 and 214, respectively. 

 

The blowback gas pulse had roughly a velocity of 90 m/sec for a blowback gas 

pressure of 1.3 bar in the gas reservoir. 

 

120 270 19 set-up 5 150 270 30  The pressure differential at the filter candles created in a set-up
according to the present invention at different levels of gas reservoir pressure can be varied considerably.
About the same pressure differential obtained by a conventional design (reference set-up) where sonic jet
pulses are created with a gas reservoir pressure of 4 bar, could be achieved with an inventive set-up with
a gas reservoir pressure of 1 bar only. An increase of the gas reservoir pressure up to 5 bar increases
dramatically the pressure differential, depending to some extent on the ratio of the free cross-sectional
areas of the blow pipe end and the gas exchange opening of the plenum up to significantly more than 220
mbar (set-up 5) while in the reference set-up an increase of the pressure of the gas reservoir from 4 to 7
bar leaves the differential pressure observed at the filter elements substantially unchanged. As shown in
Figure 5, when the ratio of the free cross-sectional area of the blow pipe outlet and the free
cross-sectional area of the gas exchange opening is set to about 22 % (set-up 1), for a gas reservoir
pressure of 1 bar a differential pressure of 50 mbar at the filter elements is obtained. At a 5 bar pressure
level in the gas reservoir the differential pressure increases in set-up 1 to about 
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TABLE 1 

Figure 5 inner diameter 
of outlet of 
blowback gas 
pipe [ mm ] 

inner diameter 
of gas exchange 
opening [ mm ] 

ratio of free 
cross-sectional 
areas 
[ % ] 

set-up 1 100 210 22 

set-up 2 150 210 51 

Figure 6    

set-up 3 100 270 13 

set-up 4 120 270 19 

set-up 5 150 270 30 

 

 

The pressure differential at the filter candles created in a set-up according to the 

present invention at different levels of gas reservoir pressure can be varied con-

siderably. About the same pressure differential obtained by a conventional design 

(reference set-up) where sonic jet pulses are created with a gas reservoir pres-

sure of 4 bar, could be achieved with an inventive set-up with a gas reservoir 

pressure of 1 bar only. An increase of the gas reservoir pressure up to 5 bar in-

creases dramatically the pressure differential, depending to some extent on the 

ratio of the free cross-sectional areas of the blow pipe end and the gas exchange 

opening of the plenum up to significantly more than 220 mbar (set-up 5) while in 

the reference set-up an increase of the pressure of the gas reservoir from 4 to 

7 bar leaves the differential pressure observed at the filter elements substantially 

unchanged. 

 

As shown in Figure 5, when the ratio of the free cross-sectional area of the blow 

pipe outlet and the free cross-sectional area of the gas exchange opening is set 

to about 22 % (set-up 1), for a gas reservoir pressure of 1 bar a differential 

pressure of 50 mbar at the filter elements is obtained. At a 5 bar pressure level 

in the gas reservoir the differential pressure increases in set-up 1 to about 

130 mbar. 

 

When the free cross-sectional ratio is increased to 51 %, the differential pressure 

may be increased up to more than 200 at a gas reservoir pressure of 5 bar. 

130 mbar.  22 For ease of comparison, the prior art test results (reference set-up) are reported in both
graphs of Figures 5 and 6 for a gas reservoir pressure of 4 up to 7 bar. In case of the data represented in
Figure 6, the blowback chamber 200 was equipped with the uppermost conical part 212 as is shown in
Figure 4 and in Figure 3A. The tests have been performed with three different cross-sectional ratios of the
free cross-sectional area of the blowback pipe outlet 308 as compared to the free cross-sectional area of
the gas exchange opening 214, and these ratios were 13 % for set-up 3, 19 % for set-up 4 and 30 % for
set-up 5. Again, the differential pressure could be varied from about 50 mbar with a pressure of the gas
reservoir of 1 bar to up to more than 220 mbar at a pressure of the gas reservoir of 5 bar when the
cross-sectional ratio was selected to be 30 c/o. It is noted that the cleaning effect according to the present
invention not only can be varied over a very broad range of differential pressures by selecting the gas
reservoir pressure, but also a similar amount of cleaning gas volume is needed as compared to the
conventional sonic jet pulse system (reference setup): For creating a pressure differential of 65 mbar at
the filter elements the following conditions were required in set-up 5 and the reference set-up: 
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For ease of comparison, the prior art test results (reference set-up) are reported 

in both graphs of Figures 5 and 6 for a gas reservoir pressure of 4 up to 7 bar. 

 

In case of the data represented in Figure 6, the blowback chamber 200 was 

equipped with the uppermost conical part 212 as is shown in Figure 4 and in Fi-

gure 3A. 

 

The tests have been performed with three different cross-sectional ratios of the 

free cross-sectional area of the blowback pipe outlet 308 as compared to the free 

cross-sectional area of the gas exchange opening 214, and these ratios were 

13 % for set-up 3, 19 % for set-up 4 and 30 % for set-up 5. 

 

Again, the differential pressure could be varied from about 50 mbar with a pres-

sure of the gas reservoir of 1 bar to up to more than 220 mbar at a pressure of 

the gas reservoir of 5 bar when the cross-sectional ratio was selected to be 

30 %. 

 

It is noted that the cleaning effect according to the present invention not only 

can be varied over a very broad range of differential pressures by selecting the 

gas reservoir pressure, but also a similar amount of cleaning gas volume is 

needed as compared to the conventional sonic jet pulse system (reference set-

up): 

 

For creating a pressure differential of 65 mbar at the filter elements the following 

conditions were required in set-up 5 and the reference set-up: 

 

Reference set-up: pressure 7.0 bar 

Set-up 5:  pressure 1.5 bar 

 

For obtaining comparable regeneration results, comparable volumes per filter 

element of blowback gas had to be delivered to the system. 

 

Reference set-up: pressure 7.0 bar Set-up 5:pressure 1.5 bar For obtaining comparable regeneration
results, comparable volumes per filter element of blowback gas had to be delivered to the system.  23
Claims A hot gas filtration system comprising a filter vessel, a tubesheet separating the interior of the filter
vessel into a clean gas section and a raw gas section, said filter vessel comprising at its raw gas section a
raw gas inlet and at its clean gas section a clean gas outlet, a plurality of filter elements having a raw gas
portion and a clean gas end, said plurality of filter elements being arranged in two or more groups of two
or more filter elements, said filter elements being connected to the tubesheet with their clean gas ends
and extending with their raw gas portions into the raw gas section of the interior of said vessel, two or
more plenum chambers accommodated in the clean gas section of the interior of the filter vessel, each
plenum chamber accommodating the clean gas ends of the filter elements of one group of filter elements,
each of said plenum chambers comprising a gas exchange opening providing a direct fluid
communication of its interior with the clean gas section of the interior of the filter vessel, 
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Claims 
 

1. A hot gas filtration system comprising 

- a filter vessel, 

- a tubesheet separating the interior of the filter vessel into a clean 

gas section and a raw gas section, said filter vessel comprising at its 

raw gas section a raw gas inlet and at its clean gas section a clean 

gas outlet, 

- a plurality of filter elements having a raw gas portion and a clean 

gas end, said plurality of filter elements being arranged in two or 

more groups of two or more filter elements, said filter elements be-

ing connected to the tubesheet with their clean gas ends and exten-

ding with their raw gas portions into the raw gas section of the inte-

rior of said vessel, 

- two or more plenum chambers accommodated in the clean gas sec-

tion of the interior of the filter vessel, each plenum chamber accom-

modating the clean gas ends of the filter elements of one group of 

filter elements, each of said plenum chambers comprising a gas ex-

change opening providing a direct fluid communication of its interior 

with the clean gas section of the interior of the filter vessel, 

- a blowback arrangement comprising a blowback gas reservoir and a 

blowback gas pipe for each group of filter elements, said blowback 

gas pipes having an outlet positioned in said clean gas section of the 

vessel, said outlet of the blowback gas pipes being directed at the 

gas exchange opening of the plenum chambers, said outlet of said 

blowback pipe having a free cross-sectional area of from about 

10 % to about 90 % of the free cross-sectional area of said gas ex-

change opening of said plenum chambers. 

 

2. The hot gas filtration system of claim 1, wherein said free cross-sectional 

area of said blowback gas pipe amounts to about 12 % or more of the free 

cross-sectional area of the gas exchange opening of the plenum chamber, 

preferably to about 15 % to about 50 %, more preferably to about 20 % 

to about 40 %. 

a blowback arrangement comprising a blowback gas reservoir and a blowback gas pipe for each group of
filter elements, said blowback gas pipes having an outlet positioned in said clean gas section of the
vessel, said outlet of the blowback gas pipes being directed at the gas exchange opening of the plenum
chambers, said outlet of said blowback pipe having a free cross-sectional area of from about 10 % to
about 90 % of the free cross-sectional area of said gas exchange opening of said plenum chambers.
2.The hot gas filtration system of claim 1, wherein said free cross-sectional area of said blowback gas
pipe amounts to about 12 % or more of the free cross-sectional area of the gas exchange opening of the
plenum chamber, preferably to about 15 % to about 50 c/o, more preferably to about 20 % to about 40
c/o.  24 3. The hot gas filtration system of claim 1 or 2, wherein said outlet of said blowback gas pipe is
positioned at about the upper end of the gas exchange opening of said plenum chamber, optionally about
flush with said upper end of the gas exchange opening. 4. The hot gas filtration system of claim 1 or 2,
wherein the blowback pipe is arranged such that its outlet extends into the gas exchange opening of the
plenum chamber. 5. The hot gas filtration system of any one of claims 1 to 4, wherein for each group of
filter elements a separate plenum chamber and blowback gas pipe is provided. 6. The hot gas filtration
system of any one claims 1 to 5, wherein the plenum chamber has a non-circular configuration. 7. The hot
gas filtration system of any one of claims 1 to 6, wherein the blowback arrangement comprises blowback
valves, said blowback valves preferably having a nominal diameter in relation to the inner diameter of the
blowback gas pipes of from about 0.8 to about 1.1, preferably of from about 0.9 to about 1.1. 



 24 

3. The hot gas filtration system of claim 1 or 2, wherein said outlet of said 

blowback gas pipe is positioned at about the upper end of the gas ex-

change opening of said plenum chamber, optionally about flush with said 

upper end of the gas exchange opening. 

 

4. The hot gas filtration system of claim 1 or 2, wherein the blowback pipe is 

arranged such that its outlet extends into the gas exchange opening of the 

plenum chamber. 

 

5. The hot gas filtration system of any one of claims 1 to 4, wherein for each 

group of filter elements a separate plenum chamber and blowback gas 

pipe is provided. 

 

6. The hot gas filtration system of any one claims 1 to 5, wherein the plenum 

chamber has a non-circular configuration. 

 

7. The hot gas filtration system of any one of claims 1 to 6, wherein the 

blowback arrangement comprises blowback valves, said blowback valves 

preferably having a nominal diameter in relation to the inner diameter of 

the blowback gas pipes of from about 0.8 to about 1.1, preferably of from 

about 0.9 to about 1.1. 

 

8. The hot gas filtration system of claim 7, wherein the blowback valves have 

an opening time of about 400 msec or less, preferably of about 200 msec 

or less. 

 

9. The hot gas filtration system according to any one of claims 1 to 8, where-

in the system comprises a plurality of safety fuses, each filter element be-

ing connected at its clean gas end to one of the safety fuses. 

 

10. The hot gas filtration system according to any one of claims 1 to 9, where-

in the blowback arrangement is designed to provide pulses of blowback 

gas to the plenum chambers. 

 

8. The hot gas filtration system of claim 7, wherein the blowback valves have an opening time of about
400 msec or less, preferably of about 200 msec or less. 9. The hot gas filtration system according to any
one of claims 1 to 8, wherein the system comprises a plurality of safety fuses, each filter element being
connected at its clean gas end to one of the safety fuses. 10. The hot gas filtration system according to
any one of claims 1 to 9, wherein the blowback arrangement is designed to provide pulses of blowback
gas to the plenum chambers.  25 The hot gas filtration system of claim 10, wherein the jet pulses provided
by the blowback arrangement are delivered to the gas exchange opening of the plenum chambers such
that a volume of clean gas of the clean gas section is sucked into the plenum chambers. 12. The hot gas
filtration system according to claim 10 or 11, wherein the jet pulse is delivered as a non-sonic jet pulse to
the gas exchange opening of the plenum chamber. 13. A process for regenerating a hot gas filtration
system of claim 12, the process comprising providing non-sonic jet pulses of blowback gas from the
blowback gas reservoir via blowback pipes into the plenum chamber of at least one group of filter
elements. 14. The process of claim 13, wherein the non-sonic jet pulse is delivered to the gas exchange
opening of the plenum chamber such that it sucks in clean gas from the clean gas section into the plenum
chamber. 15. The process of claim 13 or 14, wherein the jet pulse is provided to a fraction of groups of
filter elements during continued filtration operation of the remainder of the groups of filter elements. 
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11. The hot gas filtration system of claim 10, wherein the jet pulses provided 

by the blowback arrangement are delivered to the gas exchange opening 

of the plenum chambers such that a volume of clean gas of the clean gas 

section is sucked into the plenum chambers. 

 

12. The hot gas filtration system according to claim 10 or 11, wherein the jet 

pulse is delivered as a non-sonic jet pulse to the gas exchange opening of 

the plenum chamber. 

 

13. A process for regenerating a hot gas filtration system of claim 12, the pro-

cess comprising providing non-sonic jet pulses of blowback gas from the 

blowback gas reservoir via blowback pipes into the plenum chamber of at 

least one group of filter elements. 

 

14. The process of claim 13, wherein the non-sonic jet pulse is delivered to the 

gas exchange opening of the plenum chamber such that it sucks in clean 

gas from the clean gas section into the plenum chamber. 

 

15. The process of claim 13 or 14, wherein the jet pulse is provided to a frac-

tion of groups of filter elements during continued filtration operation of the 

remainder of the groups of filter elements. 




