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(54) AN ELECTROSTATIC DUST PRECIPITATOR

(57) An electrostatic precipitator (1) to remove dust
from the gas stream (F), comprising an inlet section (2)
with at least one gas distribution device (3) including
distribution panels (4) in solid or perforated design, to
reduce the concentration of dust particles, to reduce the
pressure drops and to control the velocity profile of the
gas stream (F), further comprising the main separation
chamber (7) with at least one group of electrodes (8),
further comprising at least one bottom hopper (9) with at

least one baffle (24) and also anoutlet section (10), with a
horizontal gap (11) being formed between the lower
edges (5) of the distribution panels (4) forming the gas
distributiondevice (3) and the lower inclinedwall (6) of the
inlet section (2), wherein the gas distribution device (3)
consists of a system of vertically or obliquely arranged
distribution panels (4), between which vertical or oblique
slots (12) are created for the passage of the gas stream
(F) into the main separation chamber (7).

EP
4
49
4
76
3
A
1

Processed by Luminess, 75001 PARIS (FR)



Description

Field of the Invention

[0001] The present invention relates to an electrostatic precipitator, i.e. the environmental field and the field of gas
purification in operations producing waste gas stream polluted with solid particles, such as incineration plants, boiler
plants, cement plants, etc.

Background of the Invention

[0002] Electrostatic precipitators removedust particles fromfluegas for various processapplications. Thequality of gas
stream distribution inside the electrostatic precipitator is important to maximize the operational efficiency of the pre-
cipitator. Whereas the requirements to reduce pollution are becoming more stringent and the operating conditions of
operations producing polluted gas change, the need for ever larger electrostatic precipitators increases. Increasing dust-
producingoperationsor production volume results inhigher dust loadonprecipitators and theneed for improvedefficiency
of dust separation. Where there exist space constraints on the extension of the existing electrostatic precipitation system
with new or system-extending elements, it is necessary to improve the participation efficiency of the already installed dust
collectors.
[0003] The standard electrostatic precipitator consists of a main separation chamber with an electrode assembly. In
addition, electrodes can be supplemented with gas distribution devices, which consist of distribution panels or separate
distribution panels, with the task of acting as a baffle to the gas streamandwith the shape forcing the gas to flow around or
pass through these distribution panels and thus reduce the velocity of the gas stream when it flows around, and thus
release heavier dust particles, which fall out of the flow due to gravity and fall downwards. As standard, the electrostatic
precipitator also consists of an inlet, typically rectangular or pyramidal section, expanding towards the main separation
chamberandequippedwithoneormoregasdistributiondevices.Thegasdistributiondeviceherealso includesperforated
or solid distribution panels,whichhave the same function as in themain separation chamber. Themain purposeof the inlet
section is to reduce as much as possible the amount of solid dust particles in the gas stream entering between the
electrodes in the main separation chamber. A high concentration of dust particles causes more frequent sparks,
discharges the electrodes more and reduces their efficiency. Furthermore, the electrostatic precipitator is usually
equipped with at least one bottom hopper, usually located under the main separation chamber to collect separated dust
also fromother parts of theelectrostatic precipitator. At the same time, thehopper is equippedwith ahole or opening for the
discharge of collected dust. Furthermore, the electrostatic precipitator is usually equipped with an outlet section, typically
also rectangular or pyramidal in shape, which can also be equippedwith gas distribution devices. A horizontal gap is used
between the lower edge of the distribution panels and the lower inclined wall of the inlet and outlet sections, so that the
distribution panels are not in direct contact with the lower inclined wall.
[0004] In thedocument, thegasstreamdirectionmeans thedirection fromtheentry to the inlet sectionof theelectrostatic
precipitator, through the main separation chamber to the exit from the outlet section of the electrostatic precipitator.
[0005] Toachieve the required quality of gas distribution in the electrostatic precipitator, various gas distribution devices
are used. Theseare the various internal elements located in the electrostatic precipitator. These elements are designed to
create the required velocity profile of the gas streamat the inlet and outlet sections of the precipitator. These elements are,
for example, a turning vane, which is a flat or curved thin but long plate, installed tominimize the pressure drop and control
the distribution of gas streamvelocity and reduce the concentration of dust in the dust in the gas stream.Anexample of this
solution is documentWO2020026370. Another element, which is a perforated plate, serves a similar purpose. It is a plate
or steel sheet with round or square openings of various diameters located at the inlet or outlet section of the electrostatic
precipitator and used for the purpose of distributing the balancing gas stream. An example of this solution is document
WO0194023A1.Other elements used are anti-sneakage baffles. These are the internal baffle elements in the precipitator
that prevent the gas from flowing around the active zone or field of the electrostatic precipitator. These are usually located
along the vertical walls of the case. Typically, the baffle surface is orthogonal to the direction of gas stream. An example of
this solution is document US4725289A.Other elements used are hopper baffles. These are the internal baffle elements in
the bottom hopper of the precipitator that prevent the separated dust from being swept back into the gas stream. An
example is document EP0254832A2.
[0006] The gas distribution devices in the precipitator are mostly designed to achieve the required quality of gas
distribution and to minimize gas stream resistance. The collection of a certain amount of dust on the gas distribution
screens is considered as a side effect that does not directly affect the sizing of the electrostatic precipitator, i.e. the
calculation of the required size of the electrostatic precipitator to achieve the required efficiency of dust removal from the
gas. In applicationsof electrostatic precipitators for the separationof dust in a technological processwhere there is a risk of
dust sticking to the separating elements of the electrostatic precipitator, gas distribution systems with a knocking system
are used. An example is, for instance, the solution as per documentWO2020026370A1. A rapping gas distribution device
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prevents dust from settling on gas distribution screens by forcing dust out of the flow distribution screen plates so that the
distribution devices remain without obstacles unblocked with layers of dust. Pollution or deposits on distribution devices
can causesignificant distortion of gas streampatterns. Theamount of dust collectedon the inlet screensof gasdistribution
with a rapping system also does not directly affect the sizing of the electrostatic precipitator.
[0007] The advantage of the typical arrangement of known gas distribution panels at the inlet of the electrostatic
precipitator is that acertain amount of dust is collectedon the topof inlet distributiongasscreensandsubsequently, as they
slide downor fall from the turning vanes, the dust avalanchesare effectively blownout by thegas stream throughopenings
in the lower parts of distribution devices.
[0008] In the openings of the perforated panels of the gas distribution screen, the gas stream velocity is higher than the
average gas velocity in the cross-sectional area just upstream of the gas distribution screen, and the locally stronger gas
streams in these openings disperse the collected, stacked dust.
[0009] In the lowerpart of thedistributionscreens, there is typically a largehorizontal gapbetween the inclinedwall of the
inlet transitionand the loweredgesof thedistributionpanels,whichallowsdust avalanches to spontaneously fall down into
the lower part. In this gap, the velocity of the flowing gas is higher, and as a result, the locally stronger gas streamblows the
smaller solid particles out of the dust avalanches. This causes the re-dispersed solid particles once collected to enter in a
larger volume into the flowing gas entering the first electric field of the electrostatic precipitator.
[0010] Electricenergy is consumed tocollect airbornedust on thesurfaceof thecollectionplates in theelectric fieldof the
electrostatic precipitator. In the case of low and medium resistance of airborne dust, the higher the energy consumption,
thehigher theefficiencyofdust separation in theelectrostaticprecipitator.Solidparticlesof smaller sizearemoreefficiently
separated from the gas streamwith a stronger electric field in the electrostatic precipitator. The strength of the electric field
depends on the voltage reached between the electrodes in the electrostatic precipitator; the higher the voltage, the
stronger the electric field. The control system of the excitation system for the field of the electrostatic precipitator tries to
maintain as high voltage as possible during operation.
[0011] If the concentration of solid particles in the inlet gas stream entering the first electric field of the electrostatic
precipitator is high, these dust particles cause frequent electric sparks, i.e. short, sharp discharges of the electric field
between the electrodes or electric arcs. The higher the concentration of solid particles, the more frequent sparks are
detectedby thecontrol system.The intensityof sparksorarcs is themain limiterof thevoltageandcurrent valuesachieved,
resulting in reduced input power in the input fields of the electrostatic precipitator, resulting in a lower overall efficiency of
dust separation.
[0012] In the process of electrostatic precipitation of dust particles, the agglomeration and de-agglomeration effects of
these particles also take place. The agglomeration effect of particles helps in the separation of solid particles from the gas
stream in the electrostatic precipitator. The de-agglomeration effect of particles reduces the collection efficiency of the
electrostatic precipitator. The de-agglomeration effect of particles dominates, when agglomerates of very large solid
particles with very small particles hit the electrodes at high speed and the impact energy from the collision is transferred to
the small particle and the agglomerates are de-fragmented. The larger particle may remain on the surface of the
electrodes, but the small particles electrically recharged jump from the electrode at a relatively high velocity into the
gas stream in the space between the electrodes. Therefore, the emission of particles at the outlet of the electrostatic
precipitator consists mainly of the smallest solid particles.
[0013] Coarsesolidparticles tend to fall downbygravityandovercomefluid resistance inanextended low-velocity zone.
In some industrial plants, mechanical pre-collectors are used upstream of electrostatic precipitators to separate solid
particles from the flue gas. For the pre-collector, additional space is required upstreamof the electrostatic precipitator and
an additional system for separating dust from the pre-collector is needed. The pre-collector significantly increases the
overall pressuredropon thegaspurification device. Thepressuredropof thepre-collector is usuallymuchhigher than that
of the electrostatic precipitator andaffects the total energy consumptionof the installation, including the required power for
induced draft fan.
[0014] Themain disadvantage of the currently used electrostatic precipitators is that they cannot respond flexibly to the
requirement for possible increased separation of solid dust particles, without installing a larger electrostatic precipitator,
multiple precipitators in a row or additional pre-collectors. Increasing the size of the electrostatic precipitator or installing
additional pre-collectors or precipitators is also often limited by the space available in structures/buildings. Another
disadvantage is the already mentioned large horizontal gap between the inclined wall of the inlet transition and the lower
edgesof thedistributionpanels. This causes theparticles thathavealreadybeenseparated to fall back, generatingelectric
sparks or electric arcs in the electrostatic field of the electrostatic precipitator and reducing the efficiency of separation of
dust particles.
[0015] The purpose of the invention is to create such an electrostatic precipitator that will be able to control the velocity
distribution toachieve the requiredgasvelocityprofilesoas to increase theefficiencyofdust particle separationwithout the
need to increase the external size of the electrostatic precipitator. First of all, it involves reducing the dynamic pressure on
thegas distribution device, but at the same time, the purposeof the invention is also to reduce the risk of already separated
dust particles falling back into the purified gas stream.
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Summary of the Invention

[0016] The shortcomings of the currently known electrostatic dust precipitators are overcome by the described
electrostatic precipitator, including an inlet section, a main separation chamber, at least one separated dust container,
andanoutlet section. The inlet section is equippedwith at least onegasdistributiondevice containingdistributionpanels in
solid or perforated design. The gas distribution device reduces the concentration of dust particles, reduces the dynamic
pressure, and controls the velocity profile of thegas stream.Theseparation chamber is equippedwith at least onegroupof
electrodes and at least one bottom hopper. The bottom hopper is equipped with at least one baffle. A horizontal gap is
created between the lower edges of the distribution panels, which form the gas distribution device, and the lower inclined
wall of the inlet section. The gas distribution device consists of a system of vertically or obliquely arranged distribution
panels, betweenwhich vertical or oblique slots are created for the passage of the gas stream from the inlet section into the
main separation chamber.
[0017] In a preferred embodiment, the distribution panels have a vertical plate base, which is provided with side edges
on the sides. The side edges are installed to protrude against the direction of the gas stream.
[0018] In another preferred embodiment, the distribution panels have aU-shaped profile, where the side edgemakes a
90°anglewith theplate base. In this preferredembodiment, the first channel is formedbetween the sideedgeand theplate
base to collect dust from the gas stream. The collected dust subsequently falls by gravity into the lower part of the
distribution panel and further into the bottom hopper.
[0019] In another preferred embodiment, the side edges of just one distribution panel are bent inwards at the ends. Due
to this bending, the side edges on the distribution panel also create a pair of opposite first channels and a pair of opposite
second channels. The channels collect dust from the gas stream. The collected dust subsequently falls by gravity into the
lower part of the distribution panel and further into the bottom hopper.
[0020] In another preferred embodiment, at least one distribution panel is providedwith a flowbaffleat its lower part that
is adjacent to the lower inclinedwall of the inlet section. The flowbaffle thus covers at least the lower part of the distribution
panel and the adjacent horizontal gap at least in width of the distribution panel. The flow baffle thus eliminates the
possibility of collected dust particles falling into the bottom hopper being swept back by the gas stream flowing around the
distribution panel.
[0021] In the following preferred embodiment, the distribution panel is made of metal or plastic profiles.
[0022] In another preferred embodiment, the electrostatic precipitator is equipped with a rapping system for removing
sticky dust particles from the distribution panels with the gas distribution device, separate rapping system for removing
sticky dust particles from the groups of electrodes and another rapping system for removing sticky dust particles from the
walls of the inlet section.
[0023] In another preferredembodiment, the rapping systemconsists of a device from thegroupof devices: soundhorn,
electromagnetic hammer, pneumatic hammer, electromagnetic vibrator, hammer with a shock bar.
[0024] In the following preferred embodiment, the distribution panels are suspended on a chain link at their upper edge
and mounted on a guide at their lower part. This type of mounting of the distribution panel is used for laterally limited
movablemountingof the distribution panels and for creating freeoscillations causedby the flowof gasaroundand through
these distribution panels. This results in the automatic removing of collected dust layers from these distribution panels.
[0025] In another preferred embodiment, each distribution panel is equipped with a gas baffle. In this preferred
embodiment, the flow baffles are streamlined shape arranged in such a way that the spacing between the lower parts
of two adjacent flow baffles increases in the direction of the gas stream.
[0026] In another preferred embodiment, the lower part of the distribution panel ismovable and is fixed to the upper part
of the distribution panel by means of a hinge or a chain link.
[0027] In another preferred embodiment, the distribution panels are perforated and are provided with openings
arranged in at least one vertical row below each other.
[0028] This invention relates to an electrostatic precipitator for purifying gases from the gas streamwith a relatively high
dust load.Examplesof operationswith ahighdust loadareoperations for fossil fuel combustion in energyboilers, pulp and
paper production plants, or operations of lime and cement plants. This invention is primarily intended for work under
relatively high dust load conditions with limited space requirements and higher requirements for efficiency of dust
separation.
[0029] The main advantage of this electrostatic precipitator is that it is able to significantly increase the amount of dust
separated from the gas stream without the need to increase the size of the electrostatic precipitator for this increase in
efficiency. Therefore, the electrostatic precipitator can achieve a higher efficiency of dust separation, with lower total
energy consumption for electrostatic precipitation, and thus reduction in the necessary operating costs. With this
improvement of parameters, the ability to efficiently control the gas velocity distribution to achieve the required gas
velocity profile has not changed. In this invention, on the contrary, the pressure drops on the gas distribution device are
maintained low and the risk of already separated dust particles being swept back into the purified gas stream is reduced.
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Explanation of drawings

[0030] The invention will be explained in detail by drawings which illustrate:

Fig. 1 side section of an electrostatic precipitator with inlet section, main separation chamber, outlet section and
two bottom hoppers. The inlet section is a system of three gas distribution devices consisting of an assembly
of vertically placed distribution panels with openings located in one vertical row, where the lower edge of
each distribution panel is covered by a flow baffle. The main separation chamber is equipped with a pair of
electrode assemblies and, in the lower part, two bottom hoppers each with a pair of baffles. The outlet sec-
tion is equipped with one gas distribution device with the similar design as those in the inlet section. Assem-
blies in the inlet section and in the main separation chamber are equipped with a rapping mechanism in the
form of a hammer and a shock bar.

Fig. 2 3D detailed view of a gas distribution device consisting of an assembly of four vertically stacked "C" shaped
distribution panels, each with one vertical row of round openings. The distribution panels are suspended from
above on chain links, and their lower part is covered with flow baffles and mounted on a guide. The figure de-
picts the direction of the gas stream and at the same time the adjacency of the flow baffles to the lower in-
clined wall of the inlet section.

Fig. 3 3D detailed view of the assembly shown in Fig. 2 with a better representation of the increasing spacing be-
tween the flow baffles in the direction of the gas stream.

Fig. 4 3D detailed view of four different designs of distribution panels according to the size of the plate base and the
shape and size of the side edges and the shape, number and location of the openings. The design of the
flow baffles is also different.

Fig. 5 3D detailed view of a pair of distribution panels with their movable lower part.

Examples of the invention embodiments

[0031] Thedescribed invention improves the current state of the art in such away that, for the electrostatic precipitator 1
developedaccording to thebackgroundof the invention,with thesamesizeof theelectrostatic precipitator 1, it significantly
increases its efficiency, reduces the energy performance, and also improves the parameters of the gas stream F pattern
when it flows through the electrostatic precipitator 1.
[0032] According to the illustrationof the invention shown inFig. 1, at first glance, thepresentedelectrostatic precipitator
1 does not differmuch from the backgroundof the invention. It also consists of an inlet section 2 of a pyramid shape, amain
separation chamber 7, of a rectangular shape, at least onebottomhopper 9, and anoutlet section 10 of apyramid shape. It
does not differ in that the inlet section 2 is equippedwith at least onegasdistribution device 3 containing distribution panels
4 in solid or perforated design, or in the purpose of this gas distribution device 3. Also here the gas distribution device 3
reduces the concentration of dust particles, reduces the dynamic pressure and controls the velocity profile of the gas
stream F. Even the main separation chamber 7 does not differ much from the background of the invention, where it is
equipped with at least one group of electrodes 8 and the bottom hopper 9 is equipped with at least one baffle 24 as
standard. The difference is also not that a horizontal gap 11 is created between the lower edges 5 of the distribution panels
4, which form the gas distribution device 3, and the lower inclined wall 6 of the inlet section 2; see Fig. 1, 3 and 5. The
significant andmain difference is that the gas distribution device 3 consists of a system of vertically or obliquely arranged
distribution panels 4, between which vertical or oblique slots 12 are created for the passage of the gas stream F from the
inlet section 2 into the main separation chamber 7.
[0033] According to a specific embodiment of the invention shown in Fig. 2 to 5, the distribution panels 4 have a vertical
plate base 13, which is provided with side edges 14 on the sides. The side edges 14 are installed to protrude against the
direction of the gas stream F.
[0034] According toanon-illustratedembodiment of the invention, thedistributionpanels 4haveaU-shapedprofile, and
thus the side edge 14makes a 90° angle with the plate base 13. In this embodiment of the invention, the first channel 17 is
formed between the side edge 14 and the plate base 13 to collect dust particles from the gas streamF. The collected dust
layer subsequently falls by gravity into the lower part 15 of the distribution panel 4 and further into the bottom hopper 9.
[0035] According to a specific embodiment of the invention, shown in Fig. 2 to 5, the side edges 14 of the distribution
panel 4are in theshapeof the letter "L" andarealsoarranged toprotrudeagainst thegasstreamF.Thisarrangementof the
distributionpanel 4 thuscreates theshapeof the letter "C" incross-section.Since thesideedges14of thedistributionpanel
4 are bent inwards at the ends, they also create a pair of opposite first channels 17 and a pair of opposite second channels
17’. The channels 17, 17’ collect dust particles from the gas stream F. The dust layer subsequently falls by gravity into the
lower part of the distribution panel 4 and further into the bottom hopper 9.
[0036] According to theembodimentof the invention, shown inFig. 1 to5,at leastonedistributionpanel 4 isprovidedwith
aflowbaffle16at its lowerpart that is adjacent to the lower inclinedwall 6of the inlet section2.Due to its shapeand location,
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the flowbaffle16 thus covers at least the lower part 15 of the distribution panel 4 and the adjacent horizontal gap 11 at least
in width of the distribution panel 4. The flow baffle 16 thus eliminates the possibility of dust particles falling into the bottom
hopper 9 being swept back by the gas stream F flowing around the distribution panel 4.
[0037] In another specific embodiment of the invention, the electrostatic precipitator 1 is equippedwith a rapping system
for removing stickydust layers from thedistributionpanels4with thegasdistributiondevice3, rappingsystem for removing
sticky dust layers from the groups of electrodes 8 and rapping system for removing sticky dust layers from the walls of the
inlet section 2. The rapping system can have different designs. According to a non-illustrated embodiments of the
invention, the rapping system consists of a device from the group of devices: sound horn, electromagnetic hammer,
pneumatic hammer, electromagnetic vibrator. According to the embodiment of the invention, shown in Fig. 1, the knocking
system consists of a hammer 21 with a shock rod 20.
[0038] The rapping system can be replaced or supplemented by fixing the distribution panels 4 so that the gas streamF
flowingaround thesedistributionpanels 4causes their vibrations,whichwould cause the knockingof settled dust.Suchan
embodiment is the embodiment of the invention as shown in Fig. 2 and3. These illustrations depict the embodimentwhere
the distribution panels 4 are suspended on a chain link 22 at their upper edge 25 andmounted on a guide 18 at their lower
part 15. This type ofmounting of the distribution panel 4 allows limitedmovement of themounting of the distribution panels
4. Thanks to the created vibrations, heavier dust layers are automatically removed from these distribution panels 4.
[0039] Fig. 3 and 5 show a specific spatial arrangement of the flow baffles 16, highlighting their arrangement in such a
way that the spacing 23of the lower parts of twoadjacent flowbaffles16 increases in thedirection of the gas streamF.This
arrangement prevents theblockingof fallingdust particlesandclusters of theseparticlesadhered to thedistributionpanels
4 and the creation of places in the gas stream F that promote the formation of dust clusters. For the same reason, the flow
baffle 16 is preferably formed as a streamlined shape with inclined surfaces that do not support dust deposits, see Fig. 2
and3,with the open side adjacent to the lower inclinedwall 6 of the inlet section 2. Anexpert can easily providemanyother
possible shape and material designs of the flow baffles 16, which will meet the main condition of their use, i.e. preventing
the passage of the gas streamF to the dust particles collected by the distribution panels 4 and falling into bottomhopper 9.
[0040] To support the function of better dust collection, according to a specific embodiment of the invention, shown
specifically in Fig. 5, it is possible to create the distribution panels 4 in such away that their lower part 15 ismovable and is
fixed to the upper part 26 of the distribution panel 4 by means of a hinge or a chain link 22.
[0041] The distribution panels 4 are preferably made in such a way that they are perforated, while the openings 19
formed in them facilitate the gas stream F, so that the gas stream F not only flows around but also passes through the
distribution panels 4. As shown in Fig. 4, the openings 19 in the distribution panel 4 are arranged in at least one vertical row
below each other, but also in two, and according to non-illustrated embodiments of the invention, there may be more of
these rows,while the diameter of theopening19 is chosenmainly in relation to theoptimized velocity of the gas streamFat
which the gas stream F is to pass through the electrostatic precipitator 1.
[0042] The distribution panel is usually made of metal or plastic profiles, but an expert can also provide other profile
shapes of the distribution panels 4, the material of the distribution panels 4, the size and number of openings 19 in the
distribution panels 4.
[0043] This invention relates to the electrostatic precipitator 1 for purifying gases from the gas stream with a relatively
highdust load.Examplesofoperationswithahighdust loadareoperations for fossil fuel combustion inenergyboilers, pulp
and paper production plants, or operations of lime and cement plants. This invention is primarily intended for work under
relatively high dust load conditions with limited space requirements and higher requirements for efficiency of dust
separation.
[0044] Comparison of the specific improvement and the change of the achieved parameters compared to the back-
ground for the electrostatic precipitator 1 in the lignite-fired installation, i.e. in the boiler with an output of 800 MW.

Table 1 Operational requirements for electrostatic precipitator 1

Required parameter Parameter value old Parameter value new

Dust concentration at the entry of the inlet
section max. 28 g/Nm3 (wet gas) max. 42 g/Nm3 (wet gas)

Guarantee on outlet dust emissions <50 mg/Nm3 dry gas @ 6% O2 <25 mg/Nm3 dry gas @ 6% O2

Required guarantee on collection efficiency 99.821% 99.940%
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Table 2 Design parameters while maintaining the built-up size of the electrostatic precipitator 1

Parameter Value before Possible modification Modification according to
the invention

Weight of all gas
distribution de-
vices

42,148 kg --- 52,500 kg

Weight of one
group of electro-
des

Length of the
assembly:
3.2mWeight:
469,660 kg

+ another assembly with a length of 4 m Length of the assembly:
2.4 mWeight: 352,245 kg

Electrostatic pre-
cipitator (SCA)
with electrode
spacing

400 mm,
44.70
m2/(m3/s)

400 mm, 64 m2/(m3/s) ---

Total consumption
of the electrostatic
precipitator at full
boiler load

2,972 kW 4,418 kW 4,089 kW

Type of improve-
ment

Extension to include additional groups of elec-
trodes with a length of = 4.0 m and exchange of
existing high-voltage electrodes for high-fre-
quency power electrodes

Modifications of the gas
distribution device in the
inlet section according to
the invention

Total weight of
new elements 540,109 kg 404,775 kg

[0045] Total savings compared with improvement of the electrostatic precipitator according to the background of the
inventionandaccording to the inventionare that according to the invention, the samespace is required for the electrostatic
precipitator 1 to achieve the new operational parameters, but the electric energy consumption is 328 kW lower and the
weight of the electrostatic precipitator 1 will be 135,334 kg less.

Industrial applicability

[0046] The invention finds its application mainly in the modernization of existing operations with electrostatic pre-
cipitators, where it is impossible to increase their parameters by installing larger andmore efficient precipitators, because
there is no room for them in the construction of the plant. These are mainly operations that produce large amount of dust
particles, such as incineration plants, lignite-fired power stations, lime plants, cement plants, etc.

List of reference numerals used in the drawings

[0047]

1 electrostatic precipitator
2 inlet section
3 gas distribution device
4 distribution panel
5 lower edge of the distribution panel
6 lower inclined wall of the inlet section
7 main separation chamber
8 group of electrodes
9 Bottom hopper
10 outlet section
11 horizontal gap
12 oblique slot
13 plate base
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14 side edge
15 lower part of the distribution panel
16 gas baffle
17 first channel
17’ second channel
18 guide
19 opening
20 shock bar
21 hammer
22 chain link
23 spacing
24 Bottom hopper baffle
25 upper edge of the distribution panel
26 upper part of the distribution panel
F gas stream

Claims

1. Anelectrostatic precipitator (1) to removedust from thegas stream(F), comprisingan inlet section (2)with at least one
gas distribution device (3) including distribution panels (4) in solid or perforated design, to reduce the concentration of
dust particles, to reduce the pressure drops and to control the velocity profile of the gas stream (F), further comprising
the main separation chamber (7) with at least one group of electrodes (8), further comprising at least one bottom
hopper (9)with at least one baffle (24) and also an outlet section (10), with a horizontal gap (11) being formed between
the lower edges (5) of thedistributionpanels (4) forming thegasdistributiondevice (3) and the lower inclinedwall (6) of
the inlet section (2),characterized in that, the gasdistribution device (3) consists of a systemof vertically or obliquely
arranged distribution panels (4), between which vertical or oblique slots (12) are created for the passage of the gas
stream (F) into the main separation chamber (7).

2. Theelectrostatic precipitator (1) according to claim1,characterized in that, the distribution panels (4) havea vertical
plate base (13) provided with side edges (14) on the sides protruding against the direction of the gas stream (F).

3. The electrostatic precipitator (1) according to claim 2, characterized in that, the distribution panels (4) have a U-
shapedprofile,with the side edge (14)making a90° anglewith the plate base (13) andwith the first channel (17) being
created between the side edge (14) and the plate base (13) to collect dust from the gas stream (F) and to fall by gravity
into the lower part of the distribution panel (4) and further into the bottom hopper (9).

4. The electrostatic precipitator (1) according to claims 1 and 2, characterized in that, the side edges (14) of just one
distribution panel (4) are bent inwards at the ends and thus create a pair of opposite first channels (17) and also a pair
of opposite second channels (17’), to collect dust from the gas stream (F) and to fall by gravity into the lower part of the
distribution panel (4) and then into the bottom hopper (9).

5. The electrostatic precipitator (1) according to claims 1 to 4, characterized in that, at least one distribution panel (4) is
providedwith the flowbaffle (16) at its lower part (15) that is adjacent to the lower inclinedwall (6) of the inlet section (2)
and covering at least the lower part (15) of the distribution panel (4) and the adjacent horizontal gap (11) at least in
width of the distribution panel (4) to eliminate the possibility of dust particles falling into the bottom hopper (9) being
swept back.

6. The electrostatic precipitator (1) according to any of claims 1 to 5, characterized in that, the distribution panel (4) is
made of metal or plastic profiles.

7. The electrostatic precipitator (1) according to any of claims 1 to 6, characterized in that, it is equippedwith a rapping
system for removing sticky dust layers from the distribution panels (4) with the gas distribution device (3), a rapping
system for removing sticky dust layers from thegroups of electrodes (8) and a rapping system for removing sticky dust
layers from the walls of the inlet section (2).

8. The electrostatic precipitator (1) according to claim 7, characterized in that, the rapping system consists of a device
from the group of devices: sound horn, electromagnetic hammer, pneumatic hammer, electromagnetic vibrator,
hammer (21) with a shock rod (20).
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9. Theelectrostatic precipitator (1) according toanyof claims1 to8,characterized in that, thedistributionpanels (4) are
suspended ona chain link (22) at their upper edge (25) and aremounted on a guide (18) in their lower part, for laterally
limited movable mounting of the distribution panels (4) to create free oscillations caused by the gas stream and
automatic removing of dust layers from these distribution panels (4).

10. The electrostatic precipitator (1) according to any of claims 5 to 9, characterized in that, each distribution panel (4) is
providedwith a streamlined shape gas baffle (16) and the gas baffles (16) are arranged in such away that it’s inclined
surfaces do not support dust deposits and the spacing (23) of the lower parts of two adjacent gas baffles (16) in the
direction of the gas stream (F) increases.

11. The electrostatic precipitator (1) according to any of claims 1 to 10, characterized in that, the lower part (15) of the
distribution panel (4) ismovable and is fixed to the upper part (26) of the distribution panel (4) bymeans of a hinge or a
chain link (22).

12. The electrostatic precipitator (1) according to any of claims 1 to 11, characterized in that, the inlet distribution panels
(4) are perforated, provided with openings (19) arranged in at least one vertical row below each other.
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