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(54) Title: INDUCTION VOLTAGE ELECTRICAL PRECIPITATOR HAVING HONEY COMB ELECTRIC CHARGE PART

(57) Abstract: An induction voltage electrical precipit-
ator having a honeycomb charging part of the present
invention is disclosed. The conventional induction
voltage electrical precipitator has a dust collecting effi-
ciency of about 95% to 96% in terms of dust collecting
performance when it is driven at 15,000 volts. How-
ever, it is difficult to obtain a higher dust collecting ef-
ficiency than this due to a structural problem and a con-
stant dust collecting etficiency cannot be obtained at a
portion where the flow is fast or a portion where the
flow change is rapid. The induction voltage electrical
precipitator having a honeycomb charging part of the
present invention is characterized in that charging re-
gions with a predetermined length are formed in an air
flow direction by virtue of the honeycomb charging
part having spin-ionizers disposed in parallel with the
air flow to sufficiently charge targets to be collected
and thus relatively increase the dust collecting effi-
ciency, and also in that primary dust collection is per-
formed in the honeycomb electric charge part and sec-
ondary dust collection is performed in the dust collect-
ing part to relatively increase the dust collecting effi-
ciency. The honeycomb electric charge part having a
relatively longer charging interval than the convention-
al electrical precipitator using an induction voltage in-

creases the dust collecting efficiency by 99% or more under the same condition of applying 15,000 volts. In addition, the relatively
high dust collecting efficiency is not decreased even at a portion where the flow is fast or a portion where the flow change is rapid,
and the dust collecting efficiency is relatively increased by performing primary dust collection in the honeycomb electric charge part
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Description

Title of Invention: INDUCTION VOLTAGE ELECTRICAL PRE-

[1]

[2]

[3]

[4]

[5]

[6]

CIPITATOR HAVING HONEYCOMB ELECTRIC CHARGE

PART
Technical Field

The present invention relates to an electrical precipitator including an electric charge
part and a dust collecting part in which dust particles are electrically charged by the
corona discharge in the electric charge part and charged dust particles are moved and
collected to the dust collecting part by the Coulomb force, and more particularly,
relates to an electrical precipitator in which the dust collecting part is grounded and

dust is collected by an induced voltage.

Background Art

To briefly explain a principle of electrical precipitation of the electrical precipitator
shown in FIG. 1, targets contained in the polluted air such as dust, motes and moisture
particles to be collected are electrically charged, and Coulomb force (i.e., electrostatic
force) is applied to the targets in the direction of dust collecting plates to collect the
charged particles.

In the electrical precipitator using the principle mentioned above, a high voltage is
typically applied to the discharging electrode to form an electric field, and then electric
charges are generated and moved around the discharging electrode by the corona
discharge which is a phenomenon in which the electrode having the stronger electric
field among two electrodes has conductivity due to a high voltage, so that dust or the
like is electrically charged. The charged dust is affected by the Coulomb force
generated in the direction of the dust collecting electrode within the electric field, and
is moved to the dust collecting electrode by the Coulomb force and collected on the
surface of the dust collecting electrode.

The electrical precipitator using the principle described above typically includes a
single-stage type and a dual-stage type, and the single-stage type precipitator is called a
Cottrell electrical precipitator that integrates the discharging part and the dust
collecting part as one body and is most usually employed as means for preventing air
pollution.

The Cottrell precipitator typically operates at a voltage between 30 kV and 100 kV
and is installed in large-scale industrial plants. In addition, because of the Cottrell pre-
cipitator’s simple structure and excellent dust collecting performance, it is widely used

as an industrial device that prevents dust such as liquid-state and solid-state particles
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generated in various industrial plants from being emitted.

The Cottrell precipitator is effective at preventing reentrainment but cannot easily
suppress deionization because electricity is repetitively applied to collect the dust
particles. In addition, a high voltage should be applied to the dust collecting electrode,
and the dust collecting ability may be lost when discharge takes place in the dust
collecting electrode.

In addition, when the dust particles are collected up to about § mm to 12.7 mm in the
dust collecting electrode, the dust particles should be rapped continuously to maintain
the dust collecting ability. Thus, the Cottrell precipitator needs to have a sprinkler or a
device for applying a mechanical impact or vibration.

When the dust particles are not rapped, the deionization occurs and the charged dust
particles are neutralized, so that the dust collecting performance is significantly
degraded and the collected dust particles are neutralized and reentrained.

The dual-stage precipitator includes the separate discharging part and dust collecting
part. The dual-stage precipitator generates the electric field by the voltage difference
between the discharging electrode of the discharging part and the dust collecting
electrode of the dust collecting part, and pulls and collects the charged dust particles to
the dust collecting electrode of the dust collecting part when the dust particles charged
through the discharging part flow into the electric field.

Because the discharging part and the dust collecting part are separate in the dual-
stage precipitator, the dual-stage precipitator is usually used in an air cleaning process
having a relatively low dust density. The dual- stage precipitator does not undergo
deionization, but it discharges the reetrained dust particles as is and also has a
relatively complicated structure.

To cope with the problems associated with the single-stage and dual-stage pre-
cipitators mentioned above, an “Electrostatic Precipitator Using Induction Voltage”
has been proposed in Korean Patent Application No. 10-2005-0127542, which explains
the configuration and basic principle of the electrostatic precipitator using an induction
voltage as shown in FIG. 2.

As shown in FIG. 2, a projective type discharging electrode 10 is connected to a
power source and is supplied with charges at a high DC voltage of not less than 11,000
volts, and the charges applied with such a high voltage are charged at projecting
portions of the projective type discharging electrode 10 and then discharged by the
corona discharge phenomenon to form a charging region A2.

Targets 1 such as dust, motes and moisture particles contained in the externally
polluted air are in an electrically neutral state, and when the targets 1 of the electrically
neutral state enter the charging region A2, the particles of the electrically neutral state

are changed to charged targets 2 of the electrically negative state by the impact or ab-
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sorption with anionic gas molecules.
According to the electrostatic precipitator of the related art mentioned above, the

electrostatic precipitator further includes an induction voltage plate 20, which grounds
the dust collecting electrode 30, is disposed independently without electrical
connection and causes a voltage to be induced by the projective type discharging
electrode 10. The induction voltage plate is disposed between the projective type dis-
charging electrode 10 and the dust collecting electrode 30 to generate an electrostatic
field, and an attractive force is applied to the charged dust pulled to the grounded dust
collecting electrode 30 by the Coulomb force to increase the dust collecting ability.

In addition, the conventional discharging electrode of the wire type is substituted
with the projective type discharging electrode 10 of the saw form to increase a me-
chanical strength. The dust collecting electrode 30 is grounded to neutralize the
charged dust attached to the dust collecting electrode 30 at the time of attachment, so
that the neutralized dust 3 is detached from the dust collecting electrode 30 by gravity.
Therefore, it is possible to remove dust attached to the dust collecting electrode by
gravity without separate means for removing the dust attached to the dust collecting
electrode 30, maintenance is easy, assembly is also easy by virtue of the simplified
structure of the electric filter of the electrostatic precipitator, and the manufacturing
cost of the electrostatic precipitator can be saved.

The electrostatic precipitator using the induction voltage mentioned above has an
advantage in that the problems described above are improved over the single-type and
dual-type electrical precipitators and shows a dust collecting efficiency of about 95 to
96% in terms of dust collecting performance when it is driven at 15,000 volts.
However, it is difficult to obtain a higher efficiency than this due to a structural
problem.

In particular, when the projective type discharging electrode 10 is formed vertically
in terms of the direction of air flow to have a narrowed portion with a relatively small
width of the charging region where the air flow is fast or a portion where the air flow
changes rapidly as shown in FIG. 2, charging is not sufficiently performed on the
targets to be collected due to the small width of the charging region, and thus the dust

collecting efficiency may be decreased.

Disclosure of Invention

Technical Problem
The present invention is directed to an electrical precipitator using an induction
voltage with a relatively improved dust collecting efficiency under the same conditions

as the conventional electrical precipitator using the induction voltage, and more par-
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ticularly, is directed to an electrical precipitator having a dust collecting efficiency that
is not decreased even at a portion where the air flow is fast or a portion where the air

flow changes rapidly.

Solution to Problem

One aspect of the present invention provides an induction electrical precipitator using
a honeycomb electric charge part. The electrical precipitator using an induction voltage
includes: a honeycomb electric charge part including: a charging subassembly having a
plurality of charging dust collection subtubes, the charging dust collection subtubes
being formed of a metal material having a hexagonal tube shape, being disposed in
parallel with the direction in which polluted air flows, and being electrically grounded
and connected in parallel; spin-ionizers, each of the spin-ionizers being formed as a
metal plate relatively longer than each of the charging dust collection subtubes, having
a plurality of protrusions at both edges of a longitudinal direction, connection portions
at both ends, and a twisted structure for providing a centrifugal force to targets to be
collected, and being inserted into the respective charging dust collection subtube and
disposed at a central portion of the charging dust collection subtube; and power supply
supports disposed at front and rear stages of the charging dust collection subtubes, and
connected to the connection portions of the spin-ionizers to fix the spin-ionizers and
electrically connect the spin-ionizers to power supply means; a dust collecting part
including: a plurality of dust collecting electrode plates formed of a metal material
having a plate shape, being electrically grounded and disposed in parallel with the
direction in which the air flows; and a plurality of induction voltage plates formed of a
metal material having a plate shape, each of the induction voltage plates being
disposed between the dust collecting electrode plates, protruding toward the
honeycomb electric charge part compared to the dust collecting electrode plates, and
generating a voltage induced by the honeycomb electric charge part without electrical
connection; a carrier included inside the honeycomb electric charge part and the dust
collecting part and forming an exterior shape of the electrical precipitator; and high
voltage supplying means electrically connected to the power supply supports for
supplying the spin-ionizers of the honeycomb electric charge part with a high voltage.

In addition, each of the spin-ionizers of the honeycomb electric charge part has a
plurality of lateral protrusions at both sides in a longitudinal direction.

In addition, each of the spin-ionizers has a width 1/3 to 1/2 times a diameter of each
of the charging dust collection subtubes for generating an eddy current, and has a
height of the protrusion 1/10 to 1/8 times the diameter of each of the charging dust

collection subtubes.
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In addition, the charging dust collection subtubes of the honeycomb electric charge
part finish the exterior of the precipitator using a nonflammable silicon based material
having a predetermined thickness that surrounds and insulates the exterior and also

maintains the assembled state of the precipitator.
In addition, the precipitator further includes a dust collecting container that is in

downward communication with a bottom of the carrier where the dust collecting part is
located and collecting dust that is collected in the dust collecting part and falls from the

dust collecting part due to gravity.

Advantageous Effects of Invention

According to the induction voltage electrical precipitator using a honeycomb electric
charge part of the present invention, it is possible to exhaust dust with a relatively high
dust collecting concentration as is possible with the conventional precipitator. In
addition, a mechanical strength of the discharging electrode itself is high, a simplified
structure having independent induction voltage plates and grounded dust collecting
plates without electrical connections is realized, and maintenance is easy because
separate dust removing means for removing dust attached to the dust collecting
electrode plate such as a cleaning device or rapping device is not required. In addition,
an electric filter structure of the electrical precipitator is simplified to facilitate the
assembly and save the manufacturing cost of the electrical precipitator. In addition, the
relatively high dust collecting efficiency is not decreased by virtue of the honeycomb
electric charge part having a relatively long charging interval even at a portion where
the flow is fast or a portion where the flow change is rapid. In addition, the dust
collecting efficiency is relatively increased by performing primary dust collection in
the honeycomb electric charge part and then secondary dust collection in the dust

collecting part.

Brief Description of Drawings

The above and other features and advantages of the present invention will become
more apparent to those of ordinary skill in the art by describing in detail exemplary
embodiments thereof with reference to the attached drawings in which:

FIG. 1 is a view illustrating a basic principle of an electrical precipitator;

FIG. 2 is a view illustrating a configuration and a basic principle of a conventional
electrical precipitator using an induction voltage;

FIG. 3 is a view illustrating an induction voltage electrical precipitator having a
honeycomb electric charge part according to the present invention;

FIG. 4 is a view illustrating a honeycomb electric charge part of an induction voltage
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electrical precipitator according to the present invention;
FIG. 5 is a view illustrating a charging subassembly of an induction voltage electrical

precipitator having a honeycomb electric charge part according to the present
invention;

FIG. 6 is a view illustrating an insulating layer of a charging subassembly of an
induction voltage electrical precipitator having a honeycomb electric charge part
according to the present invention;

FIG. 7 is a view illustrating spin-ionizers of an induction voltage electrical pre-
cipitator having a honeycomb electric charge part according to the present invention;

FIG. 8 is a view illustrating a connection structure of a spin-ionizer of an induction
voltage electrical precipitator having a honeycomb electric charge part according to the
present invention; and

FIG. 9 is a view illustrating a carrier of an induction voltage electrical precipitator

having a honeycomb electric charge part according to the present invention.

Mode for the Invention

Detailed description of the present invention will be given with reference to ac-
companying drawings which illustrate by way of example specific embodiments as
which the present invention can be realized. These embodiments are described in
sufficient detail that those skilled in the art can realize the present invention. It should
be understood that various embodiments of the present invention may be different but
need not be mutually exclusive from each other. For example, specific shapes,
structures and features described herein in association with an embodiment may be
realized in other embodiments without departing from the technical spirit and scope of
the present invention. In addition, it should be understood that positions or locations of
individual components in respective embodiments may be changed without departing
from the technical spirit and scope of the present invention. Therefore, the following
detailed description is not intended to be taken as limited meaning, and the scope of the
present invention is limited only by the accompanying claims and all claims equivalent
to the accompanying claims. In the drawings, like numbers refer to the same or like
functions throughout the specification.

The present invention will be described more fully hereinafter with reference to the
accompanying drawings in order for those skilled in the art to easily realize the present
invention.

The induction voltage electrical precipitator having a honeycomb electric charge part
of the present invention includes a honeycomb electric charge part 100 and a dust

collecting part 200, the honeycomb electric charge part 100 includes a charging sub-
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assembly 110-1, spin-ionizers 120 and power supply supports 130, and the dust
collecting part 200 includes dust collecting electrode plates 210 and induction voltage
plates 220 as shown in FIG. 3 illustrating the induction voltage electrical precipitator
having the honeycomb electric charge part of the present invention. The honeycomb
electric charge part 100 is disposed at a front stage in terms of the direction in which
polluted air enters, and the dust collecting part 200 includes a plurality of dust
collecting electrode plates 210 each formed of a metal material having a plate shape
and disposed in parallel with the direction in which the air flows, and a plurality of
induction voltage plates 220 each formed of a metal material having a plate shape,
disposed between the dust collecting electrode plates 210, protruding toward the
honeycomb electric charge part 100 compared to the dust collecting electrode plates
210, and generating a voltage induced by the honeycomb electric charge part 100
without electrical connection.

The dust collecting part 200 is disposed serially at a rear stage of the honeycomb
electric charge part 100 and is electrically connected to a high voltage supplying means
300 as shown in FIG. 3. The dust collecting part 200 is charged with a high voltage by
the honeycomb electric charge part 100 to cause a negative induction voltage, and both
grounded dust collecting electrode plates 210 are positively charged by electrostatic
induction and electrostatic discharge.

Accordingly, an electric field is generated between each of the induction voltage
plates 220 and each of the dust collecting electrode plates 210, charged targets to be
collected which enter the electric field are attracted by the dust collecting electrode
plate 210 and are repelled by the induction voltage plate 220 to be attached to the dust
collecting electrode plate 210. Here, the attraction and repulsion forces are generated
by Coulomb’s law, description whereof is omitted.

Accordingly, the targets contained in the polluted air are sufficiently charged by the
spin-ionizers 120 that are formed with a predetermined length in parallel with the air
flow and generate corona discharge while passing through the honeycomb electric
charge part 100. Some charged targets are collected in the honeycomb electric charge
part 100, and the charged targets that have passed through the honeycomb electric
charge part 100 are collected in the dust collecting electrode plates 210 while passing
through the dust collecting part 200 consisting of the dust collecting electrode plates
210 and the induction voltage plates 220.

That is, the charged targets are primarily collected in the charging subassembly 110-1
of the honeycomb electric charge part 100 and the rest are secondarily collected in the
dust collecting part 200. As a result, both the honeycomb electric charge part 100 and
the dust collecting part 200 perform the dust collection in accordance with the present

invention.
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The honeycomb electric charge part 100 and the dust collecting part 200 are elec-
trically connected to the high voltage supplying means 300 as shown in FIG. 3, and are
disposed within the carrier 400 having a structure that forms an exterior shape of the
precipitator of the present invention and can be inserted into a venting pipe or ex-
hausting pipe as shown in FIG. 9, which illustrates the carrier of the induction voltage
electrical precipitator having the honeycomb electric charge part according to the
present invention.

The dust collecting container 500 is in downward communication with a bottom of
the carrier 400 in which the dust collecting part 200 is located, and is connected to the
communication portion 410 of the carrier 400 so that the dust collected in the dust
collecting part 200 falls due to gravity and is stored in the dust collecting container
500.

The dust collecting container 500 may have various shapes and structures, and has a
structure that allows the dust collecting container to be connected to or disconnected
from the carrier 400 as means for communicating with the inside of the carrier 400 and
storing the targets to be collected such as dust.

Hereinafter, an essential component of the present invention, that is, the honeycomb
electric charge part 100, will be described in detail. The honeycomb electric charge
part 100 provides a charging interval in parallel with the air flow to perform sufficient
charging on the targets to be collected, and some dust collection is performed on the
charging interval.

As shown in FIG. 4 illustrating the honeycomb electric charge part of the induction
voltage electrical precipitator according to the present invention, the honeycomb
electric charge part 100 includes the charging subassembly 110-1 where a plurality of
charging dust collection subtubes 110 are assembled in a planar way, spin-ionizers 120
inserted into respective charging dust collection subtubes 110 and generating corona
discharge to form charged regions, and power supply supports 130 supplying a power
to the spin-ionizers 120 while fixing the spin-ionizers.

Accordingly, the charging interval in parallel with the air flow, that is, a horizontal
charging interval, is provided instead of the conventional vertical charging interval,
and some charged targets are collected through the grounded charging dust collection
subtubes 110.

As shown in FIG. 5, which illustrates a charging subassembly of the induction
voltage electrical precipitator having the honeycomb electric charge part according to
the present invention, the charging subassembly 110-1 is assembled by the charging
dust collection subtubes 110, which are formed of a metal material with a high electric
conductivity such as aluminum, have a predetermined length L, are disposed in parallel

with the direction in which the polluted air flows, and are electrically grounded. That
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is, the charging dust collection subtubes 110 are connected and assembled in a planar
way as shown in FIG. 5.

The length L of the charging dust collection subtube 100 is not specifically limited.
However, when the length L of the charging dust collection subtube 100 is increased, a
dust collecting performance is relatively enhanced whereas energy consumption is
increased, so that the length L of the charging dust collection subtube 100 is de-
termined by conditions including a dust concentration or an air flow in an environment
where the electrical precipitator of the present invention is installed.

In addition, the charging subassembly 110-1 has an insulating layer 140 with a prede-
termined thickness, which is formed of a nonflammable silicon based material for sur-
rounding and insulating the exterior of the charging subassembly while maintaining the
assembled state as shown in FIG. 5.

As shown in FIG. 6, illustrating the insulating layer of the charging subassembly of
the induction voltage electrical precipitator having a honeycomb electric charge part
according to the present invention, the insulating layer 140 acts to fill an empty space
generated between the outside of the charging subassembly 110-1 and the carrier 400
due to the hexagonal tube shape while insulating the grounded charging subassembly
110-1 and maintaining the assembled state.

As shown in FIGS. 4 and 7, illustrating the spin-ionizers of the induction voltage
electrical precipitator having the honeycomb electric charge part of the present
invention, each of the spin-ionizers 120 is a metal plate relatively longer than each of
the charging dust collection subtubes 110, has a plurality of protrusions 122 at both
edges in a longitudinal direction, has the connection portions 126 at both ends, and has
a twisted structure for applying a centrifugal force to the targets to be collected so that
it is inserted into the respective charging dust collection subtube 110 and is disposed at
a central portion.

The spin-ionizers 120 may be disposed at the central portion of the charging dust
collection subtubes 110 by connecting the spin-ionizers 120 between the two fixed
power supply supports 130, and are electrically connected to the high voltage
supplying means 300 through the power supply supports 130 as shown in FIG. 8,
which illustrates a connection structure of the spin-ionizers of an induction voltage
electrical precipitator having a honeycomb electric charge part according to the present
invention.

As shown in FIG. 7, the spin-ionizers 120 may further include a plurality of lateral
protrusions 124 at both sides in a longitudinal direction. The lateral protrusions 124
relatively increase corona and charging regions by relatively increasing the number of
protrusions where the corona discharge occurs, so that charging of the targets to be

collected may be more smoothly performed.
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Each of the spin-ionizers 120 has a width 1/3 to 1/2 times a diameter of the charging
dust collection subtube 110 and has a height 1/10 to 1/8 times the diameter of the
charging dust collection subtube 110 for generating an eddy current.

In the drawings and specification, there have been disclosed typical exemplary em-
bodiments of the invention and, although specific terms are employed, they are used in
a generic and descriptive sense only and not for purposes of limitation. As for the
scope of the invention, it is to be set forth in the following claims. Therefore, it should
be understood by those of ordinary skill in the art that various changes in form and
details may be made therein without departing from the spirit and scope of the present

invention as defined by the following claims.
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Claims

An electrical precipitator using an induction voltage, comprising:

a honeycomb electric charge part including:

a charging subassembly having a plurality of charging dust collection
subtubes, the charging dust collection subtubes being formed of a metal
material having a hexagonal tube shape, being disposed in parallel with
the direction in which polluted air flows, and being electrically
grounded and connected in parallel;

spin-ionizers, each of the spin-ionizers being formed as a metal plate
relatively longer than each of the charging dust collection subtubes,
having a plurality of protrusions at both edges of a longitudinal
direction, connection portions at both ends, and a twisted structure for
providing a centrifugal force to targets to be collected, and being
inserted into the respective charging dust collection subtube and
disposed at a central portion of the charging dust collection subtube;
and

power supply supports disposed at front and rear stages of the charging
dust collection subtubes, and connected to the connection portions of
the spin-ionizers to fix the spin-ionizers and electrically connect the
spin-ionizers to power supply means;

a dust collecting part including:

a plurality of dust collecting electrode plates formed of a metal material
having a plate shape, being electrically grounded and disposed in
parallel with the direction in which the air flows; and

a plurality of induction voltage plates formed of a metal material
having a plate shape, each of the induction voltage plates being
disposed between the dust collecting electrode plates, protruding
toward the honeycomb electric charge part compared to the dust
collecting electrode plates, and generating a voltage induced by the
honeycomb electric charge part without electrical connection;

a carrier included inside the honeycomb electric charge part and the
dust collecting part and forming an exterior shape of the electrical pre-
cipitator; and

high voltage supplying means electrically connected to the power
supply supports for supplying the spin-ionizers of the honeycomb
electric charge part with a high voltage,

wherein each of the spin-ionizers of the honeycomb electric charge part
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has a plurality of lateral protrusions at both sides in a longitudinal
direction.

The precipitator of claim 1, wherein each of the spin-ionizers has a
width 1/3 to 1/2 times a diameter of each of the charging dust collection
subtubes for generating an eddy current, and has a height of the
protrusion 1/10 to 1/8 times the diameter of each of the charging dust
collection subtubes.

The precipitator of claim 1, wherein the charging dust collection
subtubes of the honeycomb electric charge part finish the exterior of the
precipitator using a nonflammable silicon based material having a pre-
determined thickness that surrounds and insulates the exterior and also
maintains the assembled state of the precipitator.

The precipitator of claim 1, further comprising:

a dust collecting container in downward communication with a bottom
of the carrier where the dust collecting part is located, and collecting
dust that is collected in the dust collecting part and falls from the dust

collecting part due to gravity.
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