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(54) Ash capture plate for electrostatic precipitators

(57) An ash capture plate for electrostatic precipita-
tors comprises a box-like body (1) with two extended
main walls (1a, 1b) delimiting a channel-like chamber
(2) . A plurality of spaced apart windows (3) is formed
on the two walls, each wall having inclined fins (4) ex-
tending from an edge thereof. Fins (4) are bent toward
the inside of the chamber and constitute, along with the
surface portions (4a) of the wall delimited by the win-
dows (3), the capture surface of the plate.
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Description

The present invention relates to a new type of ash
capture plate for electrostatic precipitators which is able,
because of its particular design, to increase the efficien-
cy of the removal of the ash thus reducing its emission
into the environment.

In many industrial processes smokes or flue gas are
produced carrying more or less significant amounts of
solid particulate and, therefore, must be cleanedin order
to limit the environmental pollution to acceptable levels.
Among the various, currently known systems of ash re-
moval, those which use electrostatic precipitators have
been widely adopted.

Known electrostatic precipitators are metallic struc-
tures composed of channels that are travelled by the flue
gas. Such channels are composed of parallel plates
(capture electrodes) between which groups of wires are
placed (emitting electrodes) parallel to one another and
to the plates. The plates are electrically connected to
one other and to the ground of the precipitator which, in
turn, is connected to the earth wiring.

The wires are electrically connected to one another
and are brought, usually, to a negative voltage with re-
spect to the ground by means of a high-voltage power
supply.

Inside each channel two areas can be distinguished
which, from an electrical point of view, are rather differ-
ent from each other. The first area, close to the emitting
electrodes, is subjected to a high intensity electric field
and the corona effect, which causes the ionization of the
surrounding gas and the attachment of the ions to the
ash particles entrained by the flue gas, occurs therein.
The second area, comprised between the boundary of
the first area and the capture plates, houses a lower in-
tensity electric field in which the charged particles are
made to move. This motion is such that it overlaps with
the component of motion related to the flow of the flue
gas, the resultant motion causing the ash particles to
deposit on the capture electrodes where they gather in
a layer as a result of cohesive forces of electrostatic na-
ture as well as adhesive forces of chemical-physical na-
ture.

The plates are periodically shaken to remove the
layer of ash deposited on them. The detached ash falls
under the force of gravity into collection hoppers placed
in the lower part of the precipitator.

Normally, a precipitator is subdivided into several
stages arranged in series called sections. When high
flow rates of gas must be handled, it is formed by several
parallel rows of sections.

All the emitting electrodes of each section are usu-
ally fed by a common power supply. The parameter
characterizing the electrostatic precipitators is the cap-
ture efficiency which is defined by the one-complement
of the ratio between the mass of the ash per Nm?3 of gas
at the outlet and at the inlet of the precipitator.

In each electric section, the progressive aggrega-
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tion of the ash into a layer under the action of the elec-
trostatic forces is followed by leakage. The leakage can
be defined as the part of ash deposited on the intercept-
ing surface of the section which undergoes a detach-
ment from the plates and is captured by the next sec-
tions or is released into the environment, rather than be-
ing removed by means of precipitation into an underly-
ing hopper as a consequence of a cleaning action. The
cause of such leakage can be found in the erosion by
the same dusty and turbulent gas on the progressively
aggregated layer of ash. However, the erosion caused
by the gas increases also as a function of electric pa-
rameters and phenomena relating to the layer, such as
the resistivity value of the particulate, the micro-dis-
charges within the layer and the occasional discharges
between the electrodes, said parameters being further
correlated to the chemical-physical properties of the
ash.

The leakage becomes gradually greater as the
thickness of the layer increases, in such a manner that
the periodic removal of the ash from each section by
means of the shaking of the plates becomes essential.
However, even this action causes leakage produced by
the turbolent motion of the gas and by the fact that the
shaking also produces vibrations perpendicular to the
plane tendingto fracture the layer of ash, thus facilitating
the entrainment of the pulverized particulate by the flow
of gas. As a result, it is impossible for all the ash re-
moved to fall into the hopper of the same electric section
and a considerable portion of the removed particulate is
entrained in the flow of gas.

The phenomenon just described is known as the
carrying-over of the captured ash. It assumes an in-
creasing importance moving from the first to the next
electric sections in the direction of flow since the recap-
ture of the particulate by the remaining sections be-
comes less and less probable, until reaching the last
section where the carried-over ash has no further pos-
sibility of being recaptured and is therefore irremediably
transported by the flow of the gas to the stack and re-
leased into the environment.

In order to achieve high capture efficiency, it is nec-
essary to limit as much as possible the phenomenon of
the ash carrying-over by minimizing, in each electric
section, both the erosion carried out by the gas as well
as that due to the periodic cleaning of the plates.

As regards the leakage due to erosion, known elec-
trostatic separators are equipped with specially profiled
plates which are mounted in an alternating manner with
conventional plates on each row, making it possible to
act against the erosion on 50 % of the capture surfaces.

On the contrary, there are no suggestion in the art
specifically directed to the reduction of leakage caused
by the cleaning of the plates. In such a way the conse-
quences caused by the shaking on the carrying-over
and emissions of ash particles are completely neglect-
ed, and this is the case both for precipitators of Europe-
an design (shakers with lateral beating masses) as well
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as those of American design (electrodynamic or pneu-
matic upper vibrators). In other words, with known plates
that are up to 13-15 meters tall, it is impossible to obtain
an effective fall of the ash layer into the hopper, even
when using the most effective devices and the most suit-
able shaking strategies.

With regard to the cleaning of the plates it should
furthermore be noticed that it would also be desirable to
obtain the most effective and complete detachment of
the ash from the same, but this is a condition that is rare-
ly achieved. In practice it happens that due to a uneffec-
tive shaking consistent layers of ash, even if formed on
small portions of the entire capture surface of a section,
cause unsatisfactory operation of the electric power
supply.Such operating condition, in particular when high
resistivity ash is involved, seriously and steadily limits
the capture efficiency of the interested electric section.

The general object of the present invention is to im-
prove the capture efficiency of industrial electrostatic
precipitators.

A particular object of the present invention is to pro-
vide a new structure of capture plate for electrostatic
precipitators suitable to reduce the important phenom-
enon of carrying-over of the ash and to make possible
a better operation of the electric power supply.

These results are achieved with the ash capture
plate according to the present invention which is formed
of a box-like body with two extended main walls delim-
iting a channel-shaped chamber, at least one of the two
walls having a plurality of windows spaced from one an-
other, from an edge of each window extending an in-
clined fin, bent toward the inside of said chamber and
constituting the capture surface of the plate along with
the portions of the surface of said wall delimited by said
windows.

This way, the carrying-over of the ash due to erosion
can be reduced by collecting a lot of the deposited ash
in a protected area with respect to the erosive effect of
the gas stream on the layer. Also the cyclic carrying-over
due to the cleaning of the plates, caused by the shakers
which provoke the detachment and falling of the ash into
the hoppers and responsible, among other things, for
the higher emissions, occurs in a protected manner and
with less leakage. Furthermore, because the accumu-
lation of consistent layers of ash is impossible, the con-
sequential usatisfactory operation of the power supply
to the electric sections and the relative reduction of the
local capture efficiency are avoided.

Further characteristics and advantages of the ash
capture plate in electrostatic precipitators according to
the present invention will become more apparent in the
following description of one of its possible embodi-
ments, given as an example and not limitative, with ref-
erence to the attached drawings in which:

- figure 1 is a perspective side view of an ash capture
plate according to the present invention;
- figure 2 is a longitudinal section of the capture plate
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of figure 1 according to arrows II-Il of figure 1;
- figure 3is an enlarged view of a detail of figure 2;
- figure 4 is a longitudinal section of a capture plate
with only one fin-shaped wall.

With reference to figures 1 and 2, the ash capture
plate according to the present invention is formed of a
substantially flat box-like body 1, i.e. with its longitudinal
and transverse dimensions many times greater than its
thickness, comprising two extended main walls la and
1b, which, in use, are lapped by the gas flow F, and two
edge members Ic which connect said walls, defining be-
tween them a channel-shaped chamber 2 of a substan-
tially rectangular cross-section. On each of the two
walls, a plurality of transversal cuts or windows 3 are
formed parallel to and spaced from one another which
have an elongated rectangular cross-section and are
delimited by two main edges 3a and 3b i.e. the longer
sides (figure 3).

In correspondence with each window 3 a fin 4 ex-
tends from walls 1a and 1b inside chamber 2, said fin
being inclined by a certain angle with respect to walls la
and 1b. In particular, each fin 4 extends from one of the
two edges of corresponding window 3.

In one particularly preferred embodiment of the in-
vention windows 3 formed on one of the walls of the cap-
ture plate are not aligned with windows 3 formed on the
other wall. Consequently, inside chamber 2, fins 4 ex-
tending from one wall are staggered with respect to
those extending from the facing wall. This allows for the
distance between the free ends of two opposite fins to
be kept to the highest value while maintaining the same
inclination between them, and thus makes it possible to
define a median channel inside chamber 2 and between
the fins which provide minimum resistance to the flow
during their discharge, due to gravity, of the ash that has
accumulated on the fins.

According to the configuration described above of
the capture plate according to the present invention and
with reference also tofigure 3, two distinct capture areas
are defined in it: a vertical area 4a composed of the por-
tion of surface of walls 1a and 1b comprised between
two adjacent windows 3, and an inclined area 4b inside
chamber 2 composed of the surfaces of fins 4 facing the
corresponding windows 3. As shown in the detailed view
of figure 3, in each window 3, edge 3a of the side oppo-
site that from which the corresponding fin 4 extends is
advantageously rounded to prevent the presence of
sharp edges that would cause excessive intensity of the
electric field in proximity to the surface of the plates, thus
bringing about undesired discharge phenomena.

In figure 4, a variation of the capture plate according
tothe invention is shown in which fins 4 extend from only
one of the two walls, for example wall 1b, whereas the
other wall Id is solid. This variation creates two embod-
iments of the plate, a "right side" and a "left side" plate
respectively, 1o be used in each section respectively to
form the first row of plates to the left with respect to the
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direction of gas flow and the last row of plates to the
right with respect to the same direction of gas flow with
the purpose of avoiding accumulation of ash on the side
walls of the precipitator.

The capture plate according to the invention works
in the following manner. The particulate, electrically
charged by the ions produced by the corona effect, mi-
grates under the action of the electric field towards the
plates of opposite polarity forming a layer which depos-
its both on the vertical interception area 4a as well as
on the broader surface of fins 4b. During the time in
which the layer increases in thickness, the ash depos-
ited on the fins is protected to a large extent from the
erosive action of the gas stream and, furthermore, the
particulate that may be removed by the fins is in any
case confined to the inside of the three-dimensional
structure of the plate, precipitating inside it within the
hopper. Subsequently, as in known precipitators, once
an adequate thickness of ash is reached, shaking is car-
ried out which causes the detachment of the particulate.
With the new interception plate, the ash which becomes
detached from the fins, already being inside chamber 2,
falls in a manner in which it is protected from the turbu-
lent gas flow and precipitates into the internal vertical
channel thanks to the funneling effect created by the op-
posite facing fins. Also the ash which detaches from the
vertical capture areas can be collected effectively since
it is conveyed towards the inside of the plate by the par-
ticular conformation the electric field assumes in corre-
spondence with the fins.

The capture plate according to the invention can be
conventionally realized by pairing two U-shaped semi-
plates along the entire length of the short sides of the
U, uniting the two elements by welding them at a few
points on both the adjacent sides. The fins can be weld-
ed in correspondence with each window or, more simply,
can be cut from walls 1a and 1b in the formation step of
the windows and bent toward the inside.

The inclination of fins 4 can vary from 10° to 50°
with respect to the wall of the plate from which they ex-
tend. An angle of 30° was found to be a particularly ad-
vantageous angle of inclination of the fins.

Besides using the new capture plate in the design
and construction of future precipitators, it is possible to
utilize it also in currently operating precipitators, adapt-
ing it, with the dimensions that each specific case re-
quires, to the most various operational conditions, being
it compatible with the majority of the existing configura-
tions of electrodes.

Variations and/or modifications can be brought to
the ash interception plate for electrostatic precipitators
according to the present invention, without departing
from the scope of the invention itself as defined in the
appended claims.
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Claims

1.  An ash capture plate for electrostatic precipitators,
characterized by the fact that it comprises a box-
like body (1) with two extended main walls (1a, 1b)
delimiting a channel-shaped chamber (2), at least
one of said walls being provided with a plurality of
windows (3) spaced from one another, each window
having an inclined fin (4) extending from one of its
edges (3b) toward the inside of the chamber and
constituting, along with the surface portions (4a) of
the wall comprised between adjacent windows (3),
the capture surface of the plate, the free ends of
inclined fins (4) extending from the opposite walls
(1a, 1b) being spaced apart to define a median
channel therebetween.

2. The capture plate according to claim 1, wherein
both walls (1a, 1b) are provided with said windows
(8) spaced from one another, from each of said win-
dows said inclined fins (4) extending toward the in-
side of said chamber (2).

3. The capture plate according to the previous claims,
wherein the fins (4) extending from one of said walls
are staggered with respect to those extending from
the opposite wall.

4. The capture plate according to the previous claims,
wherein the edge (3a) of said windows opposite the
edge from which the fins extend is rounded.

5. The capture plate according to the previous claims,
wherein said fins are inclined at an angle comprised
between 10° and 50° with respect to the wall from
which they extend.

6. The capture plate according to claim 5, wherein the
inclination of said fins is 30°.
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