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(54) ELECTRIC DUST COLLECTOR

(57) There is provided an electric dust collector in-
cluding a trap unit that has a bottom plate on which a
particle matter contained in an exhaust gas is accumu-
lated and that is provided with a plurality of first slits in
the bottom plate; and a propagation unit that has an in-

ternal space through which a microwave propagates, in
which the plurality of first slits are arranged at positions
overlapping the internal space in a top plan view, and the
microwave propagates from the internal space to the trap
unit through the plurality of first slits.
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Description

BACKGROUND

1. TECHNICAL FIELD

[0001] The present invention relates to an electric dust
collector.

2. RELATED ART

[0002] Patent Document 1 discloses that "there is pro-
vided an electric dust collector comprising: a dust collec-
tion unit that traps charged particles; and a microwave
generation unit that generates a microwave to be intro-
duced into the dust collection unit and combusts the
charged particles trapped in the dust collection unit by
the microwave".

PRIOR ART DOCUMENT

PATENT DOCUMENT

[0003] Patent Document 1: International Publication
No. WO 2020/084934

TECHNICAL PROBLEM

[0004] When a particle matter contained in an exhaust
gas is combusted by a microwave, it is desirable to en-
hance an energy efficiency of the microwave.

GENERAL DISCLOSURE

[0005] A first aspect of the present invention provides
an electric dust collector. The electric dust collector in-
cludes a trap unit that has a bottom plate on which a
particle matter contained in an exhaust gas is accumu-
lated and that is provided with a plurality of first slits in
the bottom plate; and a propagation unit that has an in-
ternal space through which a microwave propagates. The
plurality of first slits are arranged at positions overlapping
the internal space in a top plan view. The microwave
propagates from the internal space to the trap unit
through the plurality of first slits.
[0006] The electric dust collector may further include:
a charging unit configured to charge the particle matter;
and a dust collection unit configured to collect the particle
matter charged by the charging unit. The trap unit may
be arranged below the dust collection unit. The particle
matter collected by the dust collection unit may be accu-
mulated on the bottom plate.
[0007] The propagation unit may have a first micro-
wave introduction port provided to be away from the plu-
rality of first slits by a predetermined distance, in a first
direction which is an in-plane direction of the bottom plate
and which is a direction intersecting long sides of the
plurality of first slits. The microwave may be introduced

into the internal space through the first microwave intro-
duction port. The larger a distance from the first micro-
wave introduction port to one first slit among the plurality
of first slits in the first direction, the larger a width of each
of the plurality of first slits in the first direction may be.
[0008] The propagation unit may have a first micro-
wave introduction port provided to be away from the plu-
rality of first slits by a predetermined distance, in a first
direction which is an in-plane direction of the bottom plate
and which is a direction intersecting long sides of the
plurality of first slits. The microwave may be introduced
into the internal space through the first microwave intro-
duction port. The larger a distance from the first micro-
wave introduction port to one first slit among the plurality
of first slits in the first direction, the smaller an interval
between one first slit and another first slit that are adja-
cent to each other among the plurality of first slits in the
first direction may be.
[0009] The trap unit may further have a first side plate
that intersects the bottom plate, faces the internal space,
and is arranged to be furthest away from the first micro-
wave introduction port in the top plan view. The first side
plate may be provided with a second slit.
[0010] A width of the propagation unit in a direction
intersecting the first direction may increase from the first
microwave introduction port to the plurality of first slits.
[0011] The width of the propagation unit in the direction
intersecting the first direction may increase, in a tapered
shape, from the first microwave introduction port to the
plurality of first slits.
[0012] A width of the propagation unit in a second di-
rection intersecting the first direction, and a width of the
propagation unit in a third direction which intersects the
first direction and which is the third direction different from
the second direction, may increase from the first micro-
wave introduction port to the plurality of first slits.
[0013] The width of the propagation unit in the second
direction intersecting the first direction, and the width of
the propagation unit in the third direction which intersects
the first direction and which is the third direction different
from the second direction, may increase, in the tapered
shape, from the first microwave introduction port to the
plurality of first slits.
[0014] The propagation unit may further have: an outer
side plate that faces the internal space and that extends
in the first direction in the top plan view; and a second
microwave introduction port provided in the outer side
plate.
[0015] The propagation unit may further have: an outer
bottom plate that faces the internal space and that is pro-
vided below the bottom plate; and a third microwave in-
troduction port provided in the outer bottom plate.
[0016] A microwave introduction tube through which
the microwave passes, the microwave being introduced
into the internal space from an outside of the propagation
unit, may be connected to the first microwave introduction
port. The microwave introduction tube may have a first
recess recessed in a direction intersecting a traveling
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direction of the microwave. A depth of the first recess
may be 1/4 of a wavelength of the microwave.
[0017] The dust collection unit may have a dust collec-
tion electrode. The dust collection electrode may have a
second recess recessed in a direction intersecting a di-
rection from the trap unit to the dust collection unit. A
depth of the second recess may be 1/4 of a wavelength
of the microwave.
[0018] The dust collection electrode may be provided
with an opening through which the exhaust gas passes.
The second recess may be arranged between the trap
unit and the opening in the direction from the trap unit to
the dust collection unit.
[0019] The charging unit and the dust collection unit
may be provided in a pipe through which the exhaust gas
passes. The trap unit may be arranged below the pipe.
[0020] The trap unit further may have a second side
plate that intersects the bottom plate and faces the inter-
nal space. The plurality of first slits may be provided to
extend from the bottom plate to the second side plate.
[0021] The electric dust collector may further include
a covering material which is provided on an upper surface
of the bottom plate and with which at least one first slit
among the plurality of first slits is covered.
[0022] The covering material may be provided inside
the at least one first slit.
[0023] The covering material may have a protrusion
protruding in a direction from the upper surface of the
bottom plate to a lower surface. The protrusion may be
provided inside the first slit.
[0024] The covering material may be provided inside
the first slit provided in the second side plate.
[0025] The covering material may be provided inside
the second slit.
[0026] An upper surface of the covering material may
be provided with a recess that corresponds to the first slit.
[0027] The covering material may be attachable to and
detachable from the upper surface of the bottom plate.
[0028] The summary clause does not necessarily de-
scribe all necessary features of the embodiments of the
present invention. The present invention may also be a
sub-combination of the features described above.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029]

Fig. 1 is a diagram showing an example of an electric
dust collector 100 according to an embodiment of
the present invention.

Fig. 2 is a diagram showing an example of a block
diagram of the electric dust collector 100 and an elec-
tric dust collection system 200 according to an em-
bodiment of the present invention.

Fig. 3 is a diagram showing an example in a top plan
view of the electric dust collector 100 shown in Fig. 1.

Fig. 4 is a diagram showing an example of a cross
section taken along line a-a’ shown in Fig. 3.

Fig. 5 is a diagram showing another example in the
top plan view of the electric dust collector 100 shown
in Fig. 1.

Fig. 6 is a diagram showing another example in the
top plan view of the electric dust collector 100 shown
in Fig. 1.

Fig. 7 is a diagram showing another example in the
top plan view of the electric dust collector 100 shown
in Fig. 1.

Fig. 8 is a diagram showing an example in a side
view of a vicinity of a bottom plate 11 in Fig. 7.

Fig. 9 is a diagram showing another example of the
electric dust collector 100 shown in Fig. 1.

Fig. 10 is a diagram showing another example of the
electric dust collector 100 shown in Fig. 1.

Fig. 11 is a diagram showing another example in the
top plan view of the electric dust collector 100 shown
in Fig. 1.

Fig. 12 is a diagram showing an example in a bottom
plan view of the electric dust collector 100 shown in
Fig. 1.

Fig. 13 is a diagram showing another example in the
top plan view of the electric dust collector 100 shown
in Fig. 1.

Fig. 14 is a diagram showing an example of a cross
section taken along line a-a’ shown in Fig. 13.

Fig. 15 is an enlarged view of a vicinity of a first mi-
crowave introduction port 22 in Fig. 3.

Fig. 16 is an enlarged view of the vicinity of the first
microwave introduction port 22 in Fig. 4.

Fig. 17 is an enlarged view of an inside of a dust
collection unit 40 in the electric dust collector 100
shown in Fig. 1.

Fig. 18 is an enlarged view of a dust collection elec-
trode 41 in Fig. 17.

Fig. 19 is another enlarged view of the dust collection
electrode 41 in Fig. 17.

Fig. 20 is a view showing an example of an arrange-
ment of the electric dust collector 100.
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DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0030] Hereinafter, the present invention will be de-
scribed through embodiments of the invention, but the
following embodiments do not limit the claimed invention.
In addition, not all of the combinations of features de-
scribed in the embodiments are essential to the solving
means of the invention.
[0031] Fig. 1 is a diagram showing an example of an
electric dust collector 100 according to an embodiment
of the present invention. The electric dust collector 100
includes a trap unit 10 and a propagation unit 20. The
electric dust collector 100 may include a dust collection
unit 40. The trap unit 10 has a bottom plate 11. The prop-
agation unit 20 has an internal space 21 through which
a microwave propagates. In the present example, the
propagation unit 20 has a first microwave introduction
port 22.
[0032] In the present specification, a technical matter
may be described by using orthogonal coordinate axes
of an X axis, a Y axis, and a Z axis. In the present spec-
ification, a plane parallel to a plate surface of the bottom
plate 11 is defined as an XY plane, and a direction per-
pendicular to the plate surface of the bottom plate 11 is
defined as a Z axis direction. The XY plane may be a
horizontal plane, and the Z axis direction may be parallel
to a direction of gravity. In the present specification, a
predetermined direction in the XY plane is defined as an
X axis direction, and a direction that is orthogonal to the
X axis in the XY plane is defined as a Y axis direction.
[0033] In the present specification, a dust collection
unit 40 side is referred to as an "upper" side, and a prop-
agation unit 20 side is referred to as a "lower" side in the
Z axis direction. In the present example, the Z axis direc-
tion is the direction of gravity; however, "upper" and "low-
er" directions are not limited to the direction of gravity. In
the present specification, a top plan view refers to a case
where the electric dust collector 100 is viewed in a direc-
tion from the dust collection unit 40 to the propagation
unit 20, in the Z axis direction. In the present example,
the trap unit 10 is arranged below the dust collection unit
40. In the present specification, a bottom plan view refers
to a case where the electric dust collector 100 is viewed
in a direction from the propagation unit 20 to the dust
collection unit 40, in the Z axis direction. In the present
specification, a side view refers to a case where the elec-
tric dust collector 100 is viewed in an XY in-plane direc-
tion.
[0034] Fig. 2 is a diagram showing an example of a
block diagram of the electric dust collector 100 and an
electric dust collection system 200 according to an em-
bodiment of the present invention. In the present exam-
ple, the electric dust collection system 200 includes a
microwave generation unit 91, a power apparatus 92,
and the electric dust collector 100. The power apparatus
92 generates an exhaust gas 30 by combusting a fuel.
The power apparatus 92 is, for example, an engine. The
exhaust gas 30 contains a particle matter (PM) 32. The

particle matter 32 is also referred to as black carbon. The
particle matter 32 is generated by incomplete combustion
of a fossil fuel. The particle matter 32 is a fine particle
having carbon as a main component.
[0035] The electric dust collector 100 may include a
charging unit 90. The charging unit 90 is configured to
charge the particle matter 32. The charging unit 90 may
generate a negative ion by a negative corona discharge.
The charging unit 90 may charge the particle matter 32
with the negative ion.
[0036] The dust collection unit 40 is configured to col-
lect the charged particle matter 32. The trap unit 10 traps
particle matter 32. The particle matter 32 collected by the
dust collection unit 40 is accumulated on the bottom plate
11 (refer to Fig. 1) of the trap unit 10. As shown in Fig.
1, in the present example, the trap unit 10 is arranged
below the dust collection unit 40. In the present example,
the particle matter 32 dropped from the dust collection
unit 40 to the trap unit 10 is accumulated on the bottom
plate 11.
[0037] The microwave generation unit 91 generates a
microwave 93. The particle matter 32 trapped by the trap
unit 10 is combusted by the microwave 93. The micro-
wave 93 is an electromagnetic wave having a frequency
of 300 MHz to a frequency of 300 GHz.
[0038] Fig. 3 is a diagram showing an example in a top
plan view of the electric dust collector 100 shown in Fig.
1. In Fig. 3, the dust collection unit 40 is omitted. A mi-
crowave introduction tube 94 may be connected to the
first microwave introduction port 22. In the present ex-
ample, the microwave 93 that is introduced into the in-
ternal space 21 from an outside of the propagation unit
20, passes through the microwave introduction tube 94.
[0039] The bottom plate 11 has an upper surface 96
and a lower surface 98. The particle matter 32 is accu-
mulated on the upper surface 96. The bottom plate 11 is
provided with a plurality of first slits 80. In the present
example, the bottom plate 11 is provided with nine first
slits 80. The first slit 80 penetrates the bottom plate 11
from the upper surface 96 to the lower surface 98. The
first slit 80 of the present example has a rectangular
shape with a long side 81 and a short side 82.
[0040] A direction which is an in-plane direction of the
bottom plate 11 and which is a direction intersecting the
long side 81 of the first slit 80, is defined as a first direction
dr1. In the present example, the first direction dr1 is a
direction orthogonal to the long side 81, and a direction
parallel to the short side 82. In the present example, the
first direction dr1 is parallel to the Y axis direction. A di-
rection which is the in-plane direction of the bottom plate
11 and which is a direction intersecting the short side 82
of the first slit 80 is defined as a second direction dr2. In
the present example, the second direction dr2 is a direc-
tion orthogonal to the short side 82, and a direction par-
allel to the long side 81. In the present example, the sec-
ond direction dr2 is parallel to the X axis direction.
[0041] In the present example, the trap unit 10 has a
first side plate 15, a second side plate 12, and a third
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side plate 18. In the present example, the trap unit 10
has two second side plates 12 (a second side plate 12-1
and a second side plate 12-2). The second side plate
12-1 and the second side plate 12-2 face each other
across a trap space 97 (described later) in the second
direction dr2.
[0042] The first side plate 15 and the third side plate
18 of the present example extend in the second direction
dr2 in the top plan view. The second side plate 12 of the
present example extends in the first direction dr1 in the
top plan view. Among the first side plate 15, the second
side plate 12, and the third side plate 18, the first side
plate 15 is arranged to be furthest away from the first
microwave introduction port 22 in the first direction dr1.
[0043] In the present example, the first side plate 15
includes an outer surface 16 and an inner surface 17,
the second side plate 12 includes an outer surface 13
and an inner surface 14, and the third side plate 18 in-
cludes an outer surface 19 and an inner surface 99. In
the present example, the trap unit 10 has the trap space
97. The trap space 97 is a space above the upper surface
96 of the bottom plate 11, and is a space surrounded by
the inner surface 17, the inner surface 14, and the inner
surface 99.
[0044] The first side plate 15, the second side plate 12,
and the third side plate 18 may face the internal space
21. In the present example, the outer surface 16 of the
first side plate 15, the outer surface 13 of the second side
plate 12, and the outer surface 19 of the third side plate
18 face the internal space 21.
[0045] The first side plate 15, the second side plate 12,
and the third side plate 18 may intersect the bottom plate
11. In the present example, the first side plate 15, the
second side plate 12, and the third side plate 18 are or-
thogonal to the bottom plate 11.
[0046] In the present example, the propagation unit 20
has a top plate 24, an outer bottom plate 25, and an outer
side plate 23 and an outer side plate 33. The outer bottom
plate 25 is arranged below the top plate 24 in the Z axis
direction, and is arranged to be away from the top plate
24. The top plate 24, the outer bottom plate 25, and the
outer side plate 23 and the outer side plate 33 face the
internal space 21.
[0047] In the present example, plate surfaces of the
top plate 24 and the outer bottom plate 25 are arranged
parallel to the XY plane. In the present example, the prop-
agation unit 20 has two outer side plates 23 (an outer
side plate 23-1 and an outer side plate 23-2). In the
present example, the propagation unit 20 has two outer
side plates 33 (an outer side plate 33-1 and an outer side
plate 33-2). The outer side plate 23 of the present exam-
ple extends in the first direction dr1 in the top plan view.
The outer side plate 33 of the present example extends
in the second direction dr2 in the top plan view.
[0048] The outer side plate 23 includes an inner sur-
face 26. The outer side plate 33 includes an inner surface
36. The internal space 21 is a space which is interposed
between the top plate 24 and the outer bottom plate 25

in the Z axis direction, and which is surrounded by the
inner surface 26 and the inner surface 36 in the XY plane.
[0049] The bottom plate 11 and the first slit 80 are ar-
ranged at positions overlapping the internal space 21 of
the propagation unit 20 in the top plan view. In the present
example, the lower surface 98 of the bottom plate 11 is
in direct contact with the internal space 21. In the present
example, the trap space 97 of the trap unit 10 and the
internal space 21 of the propagation unit 20 communicate
with each other via the first slit 80.
[0050] Widths of the internal space 21 in the first direc-
tion dr1 and the second direction dr2 are defined as a
width Wp1 and a width Wp2, respectively. The width Wp1
may be different from, or may be equal to the width Wp2.
The width Wp1 may be 1000 mm or more and 1300 mm
or less. The width Wp2 may be 50 mm or more and 500
mm or less.
[0051] Widths of the trap space 97 in the first direction
dr1 and the second direction dr2 are defined as a width
Wc1 and a width Wc2, respectively. The width Wc1 may
be different from, or may be equal to the width Wc2. The
width Wc1 may be 800 mm or more and 1000 mm or
less. The width Wc2 may be 50 mm or more and 450 mm
or less.
[0052] The width Wc1 may be smaller than the width
Wp1, or may be equal to the width Wp1. The width Wc2
may be smaller than the width Wp2, or may be equal to
the width Wp2.
[0053] In the present example, the microwave 93 is
introduced into the internal space 21 through the first
microwave introduction port 22. The microwave 93 may
be introduced, in the first direction dr1, at a position of
the first microwave introduction port 22 in the first direc-
tion dr1. The first microwave introduction port 22 may be
provided to be away from the plurality of first slits 80 by
a predetermined distance in the first direction dr1. The
predetermined distance is defined as a distance ds1.
[0054] It is easy for the microwave 93 introduced in the
first direction dr1 to propagate radially in the internal
space 21 in the XY plane in the top plan view. Therefore,
by the first microwave introduction port 22 being provided
to be away from the first slit 80 by the distance ds1, it is
easy for the microwaves 93 to be uniform at the position
of the first slit 80 in the XY plane. The fact that the mi-
crowaves 93 are uniform refers to a state in which a
traveling direction of the microwave 93 is not biased to-
ward a specific traveling direction in the XY plane direc-
tion and in the Z axis direction. The distance ds1 may be
0.2 times or more and 400 times or less of the wavelength
of the microwave 93, or may be 0.4 times or more and
200 times or less.
[0055] The microwave 93 propagates from the internal
space 21 to the trap space 97 of the trap unit 10 through
the plurality of first slits 80. By the microwaves 93 being
uniform at the position of the first slit 80 in the XY plane,
it is easy for the microwave 93 to propagate evenly to
the trap space 97 through the first slit 80. This makes it
easy for the microwave 93 to be evenly radiated to the
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particle matter 32 accumulated on the bottom plate 11,
regardless of a position of the particle matter 32 on the
upper surface 96. Therefore, it is easy for the particle
matter 32 to be efficiently combusted by the microwave
93.
[0056] The long side 81 of the first slit 80 may be ar-
ranged in a direction intersecting the direction (the first
direction dr1 in the present example) in which the micro-
wave 93 is introduced into the internal space 21. This
makes it easier for the particle matter 32 to be efficiently
combusted by the microwave 93 than a case where the
long side 81 is arranged in a direction parallel to the di-
rection in which the microwave 93 is introduced.
[0057] In the present example, the microwave 93 in-
troduced into the internal space 21 propagates radially
in the internal space 21, and the radially propagated mi-
crowave 93 propagates to the trap space 97 through the
plurality of first slits 80. Therefore, in the present example,
the microwave 93 only needs to be introduced into the
internal space 21 from one first microwave introduction
port 22. Therefore, one microwave introduction tube 94
through which the microwave 93 generated by the mi-
crowave generation unit 91 passes, is needed. The mi-
crowave introduction tube 94 may be expensive. In the
present example, one microwave introduction tube 94 is
needed, and thus it is easier for a cost of the electric dust
collection system 200 (refer to Fig. 2) to be reduced than
a case where a plurality of microwave introduction tubes
94 are arranged.
[0058] A width of the first slit 80 in the first direction dr1
is defined as a width W1. The width W1 is a width of the
short side 82. The width W1 may be 0.1 times or more
and 40 times or less of a wavelength of the microwave
93. The width W1 may be 15 mm or more and 40 mm or
less.
[0059] A width of an interval between one first slit 80
and another first slit 80 that are adjacent to each other
in the first direction dr1 is defined as a width W2. In the
present example, the width W2 of the interval between
one first slit 80 and another first slit 80 that are adjacent
to each other in the first direction dr1 is equal in all of the
plurality of first slits 80. The width W2 may be 2.0 times
or more and 10.0 times or less of the width W1. The width
W2 may be 50 mm or more and 200 mm or less.
[0060] A width of the first slit 80 in the second direction
dr2 is defined as a width W3. A width W3 is a width of
the long side 81. In the present example, the width W3
of the long side 81 is equal in all of the plurality of first
slits 80. The width W3 may be 1/2 or more of the wave-
length of microwave 93. When the frequency of the mi-
crowave 93 is 2.45 GHz, the width W3 may be 61.3 mm
or more.
[0061] Fig. 4 is a diagram showing an example of a
cross section taken along line a-a’ shown in Fig. 3. The
a-a’ line shows a YZ cross section passing through the
microwave introduction tube 94, the outer side plate 33-2,
the first microwave introduction port 22, the top plate 24,
the outer bottom plate 25, the internal space 21, the third

side plate 18, the dust collection unit 40, the trap space
97, the first side plate 15, and the outer side plate 33-1.
In Fig. 4, the dust collection unit 40 is indicated by hatch-
ing. Note that in Fig. 4, the dust collection electrode in
the dust collection unit 40 is omitted. In the present ex-
ample, the particle matter 32 collected in the dust collec-
tion unit 40 is dropped onto the upper surface 96 of the
bottom plate 11.
[0062] An upper end of the trap unit 10 is defined as
an upper end Eh. In Fig. 4, a position of the upper end
Eh in the Z axis direction is indicated by a rough dashed
line. In the Z axis direction, the position of the upper end
Eh may match a position of an upper surface of the top
plate 24 in the propagation unit 20. The trap unit 10 may
be arranged inside the propagation unit 20. The lower
surface 98 of the bottom plate 11 may be in direct contact
with the internal space 21.
[0063] An upper surface of the outer bottom plate 25
is defined as an upper surface 27. A direction orthogonal
to the first direction dr1 and the second direction dr2 is
defined as a third direction dr3. In the present example,
the third direction dr3 is the same as the Z axis direction.
[0064] The lower surface 98 of the bottom plate 11 may
be arranged to be away from the upper surface 27 by a
predetermined distance in the third direction dr3. The pre-
determined distance is defined as a distance ds2. As
described above, it is easy for the microwave 93 intro-
duced in the first direction dr1 to propagate radially in the
internal space 21 in the XY plane in the top plan view.
Therefore, by the lower surface 98 being arranged to be
away from the upper surface 27 by the distance ds2, it
is easy for the microwave 93 introduced into the internal
space 21 to travel in a direction from the internal space
21 to the trap space 97 in the third direction dr3. In Fig.
4, the microwave 93 traveling in the direction from the
internal space 21 to the trap space 97 is indicated by a
dashed arrow.
[0065] The distance ds2 may be 200 times or less of
the wavelength of the microwave 93, or may be 100 times
or less. The distance ds may be 250 mm or less, or may
be 200 mm or less.
[0066] At least a part of the dust collection unit 40 may
be arranged to overlap the trap unit 10 in the Z axis di-
rection. In the present example, a part of the dust collec-
tion unit 40 and the trap unit 10 are arranged to overlap
each other in the Z axis direction between the upper sur-
face 96 of the bottom plate 11 and the upper end Eh of
the trap unit 10.
[0067] Fig. 5 is a diagram showing another example in
the top plan view of the electric dust collector 100 shown
in Fig. 1. The first slit 80 arranged to be closest to the
first microwave introduction port 22 in the first direction
dr1 is defined as a first slit 80-1, and the first slit 80 ar-
ranged to be furthest away from the first microwave in-
troduction port 22 is defined as a first slit 80-9. Widths
W1 of the first slit 80-1 to the first slit 80-9 are defined as
a width W1-1 to a width W1-9, respectively.
[0068] In the present example, the larger a distance
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from the first microwave introduction port 22 to one first
slit 80 among the plurality of first slits 80 in the first direc-
tion dr1, the larger a width of the one of the plurality of
first slits 80 in the first direction dr1. That is, the width W1
increases from the first slit 80-1 to the first slit 80-9.
Among the nine widths W1, the width W1-1 is the smallest
and the width W1-9 is the largest. This makes it easier
to suppress a loss of the microwave 93 than a case where
all of the nine widths W1 are equal (that is, a case which
is shown in Fig. 3).
[0069] Fig. 6 is a diagram showing another example in
the top plan view of the electric dust collector 100 shown
in Fig. 1. In the present example, the bottom plate 11 is
provided with ten first slits 80. The first slit 80 arranged
to be closest to the first microwave introduction port 22
in the first direction dr1 is defined as the first slit 80-1,
and the first slit 80 arranged to be furthest away from the
first microwave introduction port 22 is defined as a first
slit 80-10. In the present example, the width W1 (refer to
Fig. 3) of each first slit 80 is equal in the ten first slits 80.
[0070] A width of the interval between a first slit 80-k
and a first slit 80-(k+1) that are adjacent to each other in
the first direction dr1 is defined as a width W2-k. Here,
the k is an integer of 1 or more and 9 or less. In the present
example, the larger a distance from the first microwave
introduction port 22 to one first slit 80 among the plurality
of first slits 80 in the first direction dr1, the smaller an
interval between one first slit 80 and another first slit 80
that are adjacent to each other among the plurality of first
slits 80 in the first direction dr1. That is, in the present
example, the larger the k, the smaller the width W2-k.
This makes it easier to suppress a loss of the microwave
93 than a case where all of the eight widths W2 are equal
(that is, a case which is shown in Fig. 3).
[0071] Fig. 7 is a diagram showing another example in
the top plan view of the electric dust collector 100 shown
in Fig. 1. The electric dust collector 100 of the present
example is different from the electric dust collector 100
shown in Fig. 3 in that a covering material 83 is further
provided. In Fig. 7, the covering material 83 is indicated
by hatching.
[0072] In the present example, the covering material
83 is provided on the upper surface 96 (refer to Fig. 4)
of the bottom plate 11. That is, in the present example,
the covering material 83 is arranged in the trap space
97. At least one first slit 80 among the plurality of first
slits 80 may be covered with the covering material 83. In
the present example, all of the (nine) first slits 80 are
covered with the covering material 83.
[0073] The particle matter 32 (refer to Fig. 4) does not
pass through the covering material 83. The microwave
93 is transmitted through the covering material 83. Trans-
mittance and absorbance of the microwave 93 in the cov-
ering material 83 may be 90% or more and less than
10%, respectively. The covering material 83 is, for ex-
ample, at least one of a heat insulating material such as
glass wool, ceramic fiber, or quartz glass.
[0074] A temperature of the exhaust gas 30 (refer to

Fig. 2) discharged from the power apparatus 92 (refer to
Fig. 2) may be 300°C to 400°C. Therefore, a temperature
of the particle matter 32 may also be 300°C to 400°C.
When the particle matter 32 is combusted by the micro-
wave 93, the combustion may further raise the temper-
ature. Therefore, it is preferable for a heat resistance
temperature of the covering material 83 to be 800°C or
higher.
[0075] Fig. 8 is a diagram showing an example in a
side view of a vicinity of a bottom plate 11 in Fig. 7. Fig.
8 is a diagram of the electric dust collector 100 viewed
in the X axis direction. Fig. 8 is an enlarged view of the
vicinity of one first slit 80.
[0076] The upper surface and the lower surface of the
covering material 83 are defined as an upper surface 87
and a lower surface 86, respectively. In the present ex-
ample, the lower surface 86 of the covering material 83
is provided in direct contact with the upper surface 96 of
the bottom plate 11.
[0077] The covering material 83 may be provided in-
side at least one first slit 80. The covering material 83
may have a protrusion 84 protruding in a direction from
the upper surface 96 of the bottom plate 11 to the lower
surface 98. The protrusion 84 may be provided inside
the first slit 80. The fact that the protrusion 84 is provided
inside the first slit 80 refers to a state in which the pro-
trusion 84 is arranged between the upper surface 96 and
the lower surface 98 in the third direction dr3. By the
covering material 83 being provided inside the first slit
80, it is easy for the covering material 83 to be fixed to
the upper surface 96 of the bottom plate 11.
[0078] The upper surface 87 of the covering material
83 may be provided with a recess 85 that corresponds
to the first slit 80. The recess 85 is a recess provided on
the upper surface 87 of the covering material 83, and is
a recess, in the covering material 83, recessed in a di-
rection from the upper surface 87 of the covering material
83 to the lower surface 86. The fact that the recess 85
corresponds to the first slit 80 refers to a state in which
at least a part of the recess 85 in the first direction dr1,
and at least a part of the first slit 80 in the first direction
dr1 are arranged at the same position. In the present
example, the entire recess 85 in the first direction dr1,
and the entire first slit 80 in the first direction dr1 are
arranged at the same position.
[0079] When the recess 85 is provided on the upper
surface 87 of the covering material 83, it is easy for the
particle matter 32 dropped onto the upper surface 87 of
the covering material 83 to be accumulated on the recess
85. The recess 85 corresponds to the first slits 80, and
thus it is easy for the particle matter 32 accumulated in
the recess 85 to be combusted by the microwave 93
traveling through the first slits 80 in the direction from the
internal space 21 to the trap space 97. Therefore, it is
easier to enhance a combustion efficiency of the particle
matter 32 in the electric dust collector 100 than a case
where the recess 85 is not provided on the upper surface
87.
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[0080] Fig. 8 shows the vicinity of one first slit 80; how-
ever, the protrusion 84 may be provided inside at least
one first slit 80 among the plurality of first slits 80 shown
in Fig. 7. The protrusions 84 may be provided inside all
of the plurality of first slits 80. The upper surface 87 of
the covering material 83 may be provided with the recess
85 that corresponds to at least one first slit 80 of the
plurality of first slits 80. The upper surface 87 of the cov-
ering material 83 may be provided with a plurality of re-
cesses 85 that respectively correspond to the plurality of
first slits 80.
[0081] The covering material 83 may be attachable to
and detachable from the upper surface 96 of the bottom
plate 11. As described above, the covering material 83
is, for example, at least one of a heat insulating material
such as glass wool, ceramic fiber, or quartz glass. In a
case where the covering material 83 is, for example, a
heat insulating material such as glass wool, when a
pressing force is applied to the covering material 83 ar-
ranged on the upper surface 96 of the bottom plate 11 in
the direction from the upper surface 96 to the lower sur-
face 98, it is easy for a part of the covering material 83,
the part of the covering material 83 being arranged above
the first slit 80, to enter the inside of the first slit 80. This
makes it easy for the protrusion 84 to be formed in the
covering material 83, and makes it easy for recess 85
corresponding to the first slits 80 to be provided on the
upper surface 87 of the covering material 83.
[0082] Fig. 9 is a diagram showing another example
of the electric dust collector 100 shown in Fig. 1. Fig. 9
is an example of a case where the electric dust collector
100 shown in Fig. 1 is viewed in a direction (refer to Fig.
3) from the second side plate 12-1 to the second side
plate 12-2. Note that in Fig. 9, the outer side plate 23
(refer to Fig. 3) of the propagation unit 20 is omitted. In
Fig. 9, the hatching of the dust collection unit 40 shown
in Fig. 4 is omitted.
[0083] In the present example, the first slit 80 is also
provided in the second side plate 12. The electric dust
collector 100 of the present example is different from the
electric dust collector shown in Fig. 3 in this respect. The
first slit 80 provided in the second side plate 12 penetrates
the second side plate 12 from the outer surface 13 of the
second side plate 12 to the inner surface 14 (refer to Fig.
3).
[0084] The plurality of first slits 80 may be provided to
extend from the bottom plate 11 to the second side plate
12. The plurality of first slits may be provided to extend
from the bottom plate 11 to the second side plate 12-1,
or may be provided to extend from the bottom plate 11
to the second side plate 12-2 (refer to Fig. 3).
[0085] By the plurality of first slits 80 being also pro-
vided in the second side plate 12, it is easy for the mi-
crowave 93 (refer to Fig. 3 and Fig. 4) propagating in the
internal space 21 in the second direction dr2 (refer to Fig.
3) to propagate to the trap space 97 through the first slit
80 provided in the second side plate 12. This makes it
much easier for the particle matter 32 to be combusted

by the microwave 93 than a case where the plurality of
first slits 80 are provided only in the bottom plate 11 (that
is, the case in the example of Fig. 3).
[0086] When the covering material 83 is provided on
the upper surface 96 of the bottom plate 11 (that is, in
the case of Fig. 7), the covering material 83 may also be
provided on the inner surface 14 (refer to Fig. 3) of the
second side plate 12. When the covering material 83 is
provided on the inner surface 14 of the second side plate
12, the covering material 83 may be provided inside the
first slit 80 provided in the second side plate 12, similarly
to the example shown in Fig. 8.
[0087] Fig. 10 is a diagram showing another example
of the electric dust collector 100 shown in Fig. 1. Fig. 10
is an example of a case where the electric dust collector
100 shown in Fig. 1 is viewed in a direction (refer to Fig.
3) from the first side plate 15 to the third side plate 18.
Note that in Fig. 10, the outer side plate 33 (refer to Fig.
3) of the propagation unit 20 is omitted. In Fig. 10, the
hatching of the dust collection unit 40 shown in Fig. 4 is
omitted.
[0088] In the present example, the first side plate 15
is provided with a second slit 88. The electric dust col-
lector 100 of the present example is different from the
electric dust collector shown in Fig. 3 in this respect. The
second slit 88 penetrates the first side plate 15 from the
outer surface 16 of the first side plate 15 to the inner
surface 17 (refer to Fig. 3).
[0089] The first side plate 15 may be provided with a
plurality of second slits 88. A long side of the second slit
88 may be provided to be parallel to the second direction
dr2, or may be provided to be parallel to the third direction
dr3. In the present example, the long side of the second
slit 88 is provided to be parallel to the second direction
dr2.
[0090] By the second slit 88 being provided in the first
side plate 15, it is easy for the microwave 93 reflected
on the inner surface 36-1 (refer to Fig. 3) of the propa-
gation unit 20 to propagate to the trap space 97 through
the second slit 88. This makes it much easier for the
particle matter 32 to be combusted by the microwave 93
than the case where the plurality of first slits 80 are pro-
vided only in the bottom plate 11 (that is, the case in the
example of Fig. 3).
[0091] When the covering material 83 is provided on
the upper surface 96 of the bottom plate 11 (that is, in
the case of Fig. 7), the covering material 83 may also be
provided on the inner surface 17 (refer to Fig. 3) of the
first side plate 15. When the covering material 83 is pro-
vided on the inner surface 17 of the first side plate 15,
the covering material 83 may be provided inside the sec-
ond slit 88, similarly to the example shown in Fig. 8.
[0092] Fig. 11 is a diagram showing another example
in the top plan view of the electric dust collector 100
shown in Fig. 1. In the electric dust collector 100 of the
present example, the propagation unit 20 further has a
second microwave introduction port 61 provided in the
outer side plate 23. The electric dust collector 100 of the
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present example is different from the electric dust collec-
tor 100 shown in Fig. 3 in this respect.
[0093] The propagation unit 20 may have a plurality of
second microwave introduction ports 61. The propaga-
tion unit 20 of the present example has two second mi-
crowave introduction ports 61 (a second microwave in-
troduction port 61-1 and a second microwave introduc-
tion port 61-2). In the present example, the outer side
plate 23-1 is provided with the second microwave intro-
duction port 61-1, and the outer side plate 23-2 is pro-
vided with the second microwave introduction port 61-2.
[0094] A microwave introduction tube 60 may be con-
nected to the second microwave introduction port 61. In
the present example, a microwave introduction tube 60-1
is connected to the second microwave introduction port
61-1, and a microwave introduction tube 60-2 is connect-
ed to the second microwave introduction port 61-2. In the
present example, the microwave 93 that is introduced
into the internal space 21 from the outside of the propa-
gation unit 20, passes through the microwave introduc-
tion tube 94 and the microwave introduction tube 60.
[0095] The direction of the microwave 93 introduced
into the internal space 21 through the first microwave
introduction port 22, and a direction of the microwave 93
introduced into the internal space 21 through the second
microwave introduction port 61 may be different from
each other. In the present example, the direction of the
microwave 93 introduced into the internal space 21
through the first microwave introduction port 22 is the
first direction dr1. In the present example, the direction
of the microwave 93 introduced into the internal space
21 through the second microwave introduction port 61-1
is the second direction dr2, and the direction of the mi-
crowave 93 introduced into the internal space 21 through
the second microwave introduction port 61-2 is a direc-
tion which is parallel to the second direction dr2 and is
opposite to the second direction dr2. By the direction of
the microwave 93 introduced into the internal space 21
through the first microwave introduction port 22, and the
direction of the microwave 93 introduced into the internal
space 21 through the second microwave introduction port
61 being different from each other, it is easier for the
microwaves 93 to be uniform in the internal space 21.
[0096] In the present example, it is preferable for the
second side plate 12 of the trap unit 10 to be provided
with the first slit 80 (refer to Fig. 9). By the microwave 93
being introduced into the internal space 21 through the
second microwave introduction port 61, and the second
side plate 12 being provided with the first slit 80, it is
easier for the particle matter 32 trapped in the trap space
97 to be efficiently combusted.
[0097] Fig. 12 is a diagram showing an example in a
bottom plan view of the electric dust collector 100 shown
in Fig. 1. In the electric dust collector 100 of the present
example, the propagation unit 20 further has a third mi-
crowave introduction port 63 provided in the outer bottom
plate 25. The electric dust collector 100 of the present
example is different from the electric dust collector 100

shown in Fig. 11 in this respect.
[0098] A microwave introduction tube 62 may be con-
nected to the third microwave introduction port 63. In the
present example, the microwave 93 that is introduced
into the internal space 21 from the outside of the propa-
gation unit 20, passes through the microwave introduc-
tion tube 94, the microwave introduction tube 60, and the
microwave introduction tube 62.
[0099] A direction of the microwave 93 introduced into
the internal space 21 through the third microwave intro-
duction port 63 may be different from the direction of the
microwave 93 introduced into the internal space 21
through the first microwave introduction port 22, and the
direction of the microwave 93 introduced into the internal
space 21 through the second microwave introduction port
61. This makes it much easier for the microwaves 93 to
be uniform in the internal space 21 than those in the ex-
ample shown in Fig. 11. In the present example, the di-
rection of the microwave 93 introduced into the internal
space 21 through the third microwave introduction port
63 is the third direction dr3 (refer to Fig. 4).
[0100] The third microwave introduction port 63 may
be arranged at a position overlapping the bottom plate
11 of the trap unit 10 in the bottom plan view. This makes
it easy for the microwave 93 introduced into the internal
space 21 through the third microwave introduction port
63 to be introduced into the trap space 97. This makes
it easier for the particle matter 32 trapped in the trap space
97 to be efficiently combusted.
[0101] Fig. 13 is a diagram showing another example
in the top plan view of the electric dust collector 100
shown in Fig. 1. In the present example, a width of the
propagation unit 20 in the direction intersecting the first
direction dr1 increases from the first microwave introduc-
tion port 22 to the plurality of first slits 80. The electric
dust collector 100 of the present example is different from
the electric dust collector 100 shown in Fig. 11 in this
respect. The direction intersecting the first direction dr1
may be a direction parallel to the long side 81 of the first
slit 80. In the present example, a width of the propagation
unit 20 in the second direction dr2 increases, in a tapered
shape, from the first microwave introduction port 22 to
the plurality of first slits 80.
[0102] Fig. 14 is a diagram showing an example of a
cross section taken along line a-a’ shown in Fig. 13. In
the present example, a width of the propagation unit 20
in the third direction dr3 also increases from the first mi-
crowave introduction port 22 to the plurality of first slits
80. That is, in the present example, the internal space
21 from the first microwave introduction port 22 to the
plurality of first slits 80 has a horn shape. Therefore, it is
easy for a gain of the microwave 93 to be greater than
that in the examples shown in Fig. 3 and Fig. 4.
[0103] Fig. 15 is an enlarged view of a vicinity of a first
microwave introduction port 22 in Fig. 3. The microwave
introduction tube 94 may have a first recess 50. The first
recess 50 is recessed in a direction (in the present ex-
ample, a direction from the dust collection unit 40 to the
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trap unit 10) that intersects the traveling direction of the
microwave 93 (in the present example, the Y axis direc-
tion).
[0104] Fig. 16 is an enlarged view of the vicinity of the
first microwave introduction port 22 in Fig. 4. The first
recess 50 of the present example is recessed in the di-
rection from the dust collection unit 40 to the trap unit 10
(refer to Fig. 4). A depth of the first recess 50 is defined
as a depth dp1.
[0105] The depth dp1 may be 1/4 of the wavelength of
the microwave 93 (refer to Fig. 3 or the like). Thereby,
the microwave 93 traveling in a direction from the micro-
wave introduction tube 94 to the internal space 21, and
the microwaves 93 traveling in a direction from the inter-
nal space 21 to the microwave introduction tube 94 can-
cel each other out, on an internal space 21 side further
the first recess 50 in the traveling direction of the micro-
wave 93. By the depth dp1 being 1/4 of the wavelength
of the microwave 93, it is easy to enhance reflectance of
the microwave 93 that is reflected in a direction from the
first recess 50 to the internal space 21. This makes it
easy for the particle matter 32 to be efficiently combusted
in the trap unit 10. The first recess 50 may have a so-
called choke structure that cancels out a traveling wave
and a reflected wave of the microwave 93.
[0106] Fig. 17 is an enlarged view of an inside of a dust
collection unit 40 in the electric dust collector 100 shown
in Fig. 1. Note that in Fig. 17, a solid line indicating the
dust collection unit 40, the trap unit 10, and the propa-
gation unit 20 in Fig. 1 are omitted. The dust collection
unit 40 may have a dust collection electrode 41. The dust
collection unit 40 may have a plurality of dust collection
electrodes 41. The dust collection unit 40 of the present
example has seven dust collection electrodes 41 (a dust
collection electrode 41-1 to a dust collection electrode
41-7).
[0107] The dust collection electrode 41 may have a
plate shape. In the present example, a plate surface of
the dust collection electrode 41 with the plate shape is
arranged to be parallel to the XZ plane. The dust collec-
tion electrode 41 may be provided with a plurality of open-
ings 42 through which the exhaust gas 30 passes. The
opening 42 penetrates the plate surface in a thickness
direction (the Y axis direction) of the dust collection elec-
trode 41 with the plate shape. In the present example,
the exhaust gas 30 passes through the inside of the dust
collection unit 40 in a direction intersecting the plate sur-
face of the dust collection electrode 41. In the present
example, the exhaust gas 30 passes through the inside
of the dust collection unit in a direction from the dust
collection electrode 41-1 to the dust collection electrode
41-7.
[0108] One of the dust collection electrodes 41 that are
adjacent to each other may be connected to a power
supply 43, and the other may be grounded. In the present
example, the dust collection electrode 41-1, the dust col-
lection electrode 41-3, the dust collection electrode 41-5,
and the dust collection electrode 41-7 are connected to

the power supply 43, and the dust collection electrode
41-2, the dust collection electrode 41-4, and the dust col-
lection electrode 41-6 are grounded. The charged parti-
cle matter 32 (refer to Fig. 4) is collected by the grounded
dust collection electrode 41 by a potential difference
which is generated between the dust collection elec-
trodes 41 that are adjacent to each other. In the present
example, the collected particle matter 32 is dropped into
the trap unit 10.
[0109] The dust collection electrode 41 may have a
second recess 44. In the present example, the second
recess 44 is provided to be recessed in the thickness
direction of the plate surface of the dust collection elec-
trode 41 with the plate shape. The second recess 44 is
recessed in a direction (the Y axis direction in the present
example) intersecting a direction (the Z axis direction in
the present example) from the trap unit 10 to the dust
collection unit 40.
[0110] Fig. 18 is an enlarged view of a dust collection
electrode 41 in Fig. 17. Fig. 18 is a drawing of one dust
collection electrode 41 viewed in the thickness direction
of the plate surface. The second recess 44 may have a
rectangular shape having a long side 45 and a short side
46 when the dust collection electrode 41 is viewed in the
thickness direction of the plate surface. The long side 45
of the second recess 44 may intersect the direction (the
Z axis direction in the present example) from the trap unit
10 to the dust collection unit 40. In the present example,
the long side 45 is orthogonal to the direction from the
trap unit 10 to the dust collection unit 40. The second
recess 44 may be arranged between the trap unit 10 and
the opening 42 in the direction from the trap unit 10 to
the dust collection unit 40.
[0111] Fig. 19 is another enlarged view of the dust col-
lection electrode 41 in Fig. 17. Fig. 19 is a drawing of one
dust collection electrode 41 viewed in a direction parallel
to the plate surface. The second recess 44 of the present
example is recessed in the thickness direction of the plate
surface when the dust collection electrode 41 is viewed
in the direction parallel to the plate surface. A depth of
the second recess 44 from the plate surface is defined
as a depth dp2.
[0112] The depth dp2 may be 1/4 of the wavelength of
the microwave 93 (refer to Fig. 3 or the like). Thereby,
the microwave 93 traveling in the direction from the trap
unit 10 to the dust collection unit 40, and the microwave
93 traveling in the direction from the dust collection unit
40 to the trap unit 10 cancel each other out, above the
second recess 44. By the depth dp2 being 1/4 of the
wavelength of the microwave 93, it is easy to enhance
the reflectance of the microwave 93 that is reflected in a
direction from the second recess 44 to the trap unit 10.
This makes it easy for the particle matter 32 to be effi-
ciently combusted in the trap unit 10.
[0113] As described above, the second recess 44 may
be arranged between the trap unit 10 and the opening
42 in the direction from the trap unit 10 to the dust col-
lection unit 40. This makes it difficult for the microwave

17 18 



EP 4 173 718 A1

11

5

10

15

20

25

30

35

40

45

50

55

93 to travel to an opening 42 side further than the second
recess 44. The second recess 44 may have a so-called
choke structure that cancels out a traveling wave and a
reflected wave of the microwave 93.
[0114] Fig. 20 is a view showing an example of an ar-
rangement of the electric dust collector 100. The exhaust
gas 30 discharged by the power apparatus 92 passes
through a pipe 110. The charging unit 90 and the dust
collection unit 40 may be provided in the pipe 110 through
which the exhaust gas 30 passes. The charging unit 90
and the dust collection unit 40 may be provided in a flow
path of the exhaust gas 30 inside the pipe 110. In Fig.
20, a range of the electric dust collector 100 is indicated
by a frame of a dash dotted line. The charging unit 90
may be provided upstream of the flow path of the exhaust
gas 30 further than the dust collection unit 40 in the pipe
110. Thereby, the particle matter 32 charged by the
charging unit 90 is collected by the dust collection unit 40.
[0115] The trap unit 10 may be arranged below the
pipe 110. The propagation unit 20 may be arranged below
the pipe 110. The particle matter 32 may be combusted
outside the pipe 110 by the microwave 93 (refer to Fig. 3).
[0116] While the embodiments of the present invention
have been described, the technical scope of the invention
is not limited to the above described embodiments. It is
apparent to persons skilled in the art that various altera-
tions and improvements can be added to the above-de-
scribed embodiments. It is also apparent from the scope
of the claims that the embodiments added with such al-
terations or improvements can be included in the tech-
nical scope of the invention.
[0117] The operations, procedures, steps, and stages
of each process performed by an apparatus, system, pro-
gram, and method shown in the claims, embodiments,
or diagrams can be performed in any order as long as
the order is not indicated by "prior to," "before," or the
like and as long as the output from a previous process
is not used in a later process. Even if the process flow is
described using phrases such as "first" or "next" in the
claims, embodiments, or diagrams, it does not necessar-
ily mean that the process must be performed in this order.

EXPLANATION OF REFERENCES

[0118] 10: trap unit, 11: bottom plate, 12: side plate,
13: outer surface, 14: inner surface, 15: side plate, 16:
outer surface, 17: inner surface, 18: side plate, 19: outer
surface, 20: propagation unit, 21: internal space, 22: first
microwave introduction port, 23: outer side plate, 24: top
plate, 25: outer bottom plate, 26: inner surface, 27: upper
surface, 30: exhaust gas, 32: particle matter, 33: outer
side plate, 36: inner surface, 40: dust collection unit, 41:
dust collection electrode, 42: opening, 43: power supply,
44: second recess, 45: long side, 46: short side, 50: first
recess, 60: microwave introduction tube, 61: second mi-
crowave introduction port, 62: microwave introduction
tube, 63: third microwave introduction port, 80: first slit,
81: long side, 82: short side, 83: covering material, 84:

protrusion, 86: lower surface, 87: upper surface, 88: sec-
ond slit, 90: charging unit, 91: microwave generation unit,
92: power apparatus, 93: microwave, 94: microwave in-
troduction tube, 96: upper surface, 97: trap space, 98:
lower surface, 99: inner surface, 100: electric dust col-
lector, 110: pipe, 200: electric dust collection system.

Claims

1. An electric dust collector comprising:

a trap unit that has a bottom plate on which a
particle matter contained in an exhaust gas is
accumulated and that is provided with a plurality
of first slits in the bottom plate; and
a propagation unit that has an internal space
through which a microwave propagates, where-
in
the plurality of first slits are arranged at positions
overlapping the internal space in a top plan view,
and
the microwave propagates from the internal
space to the trap unit through the plurality of first
slits.

2. The electric dust collector according to claim 1, fur-
ther comprising:

a charging unit configured to charge the particle
matter; and
a dust collection unit configured to collect the
particle matter charged by the charging unit,
wherein
the trap unit is arranged below the dust collection
unit, and
the particle matter collected by the dust collec-
tion unit is accumulated on the bottom plate.

3. The electric dust collector according to claim 2,
wherein

the propagation unit has a first microwave intro-
duction port provided to be away from the plu-
rality of first slits by a predetermined distance,
in a first direction which is an in-plane direction
of the bottom plate and which is a direction in-
tersecting long sides of the plurality of first slits,
the microwave is introduced into the internal
space through the first microwave introduction
port, and
the larger a distance from the first microwave
introduction port to one first slit among the plu-
rality of first slits in the first direction, the larger
a width of each of the plurality of first slits in the
first direction.

4. The electric dust collector according to claim 2,
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wherein

the propagation unit has a first microwave intro-
duction port provided to be away from the plu-
rality of first slits by a predetermined distance,
in a first direction which is an in-plane direction
of the bottom plate and which is a direction in-
tersecting long sides of the plurality of first slits,
the microwave is introduced into the internal
space through the first microwave introduction
port, and
the larger a distance from the first microwave
introduction port to one first slit among the plu-
rality of first slits in the first direction, the smaller
an interval between one first slit and another first
slit that are adjacent to each other among the
plurality of first slits in the first direction.

5. The electric dust collector according to claim 3 or 4,
wherein

the trap unit further has a first side plate that
intersects the bottom plate, faces the internal
space, and is arranged to be furthest away from
the first microwave introduction port in the top
plan view, and
the first side plate is provided with a second slit.

6. The electric dust collector according to any one of
claims 3 to 5, wherein
a width of the propagation unit in a direction inter-
secting the first direction increases from the first mi-
crowave introduction port to the plurality of first slits.

7. The electric dust collector according to any one of
claims 3 to 6, wherein
the propagation unit further has:

an outer side plate that faces the internal space
and that extends in the first direction in the top
plan view; and
a second microwave introduction port provided
in the outer side plate.

8. The electric dust collector according to any one of
claims 3 to 7, wherein
the propagation unit further has:

an outer bottom plate that faces the internal
space and that is provided below the bottom
plate; and
a third microwave introduction port provided in
the outer bottom plate.

9. The electric dust collector according to any one of
claims 3 to 8, wherein

a microwave introduction tube through which the

microwave passes, the microwave being intro-
duced into the internal space from an outside of
the propagation unit, is connected to the first mi-
crowave introduction port,
the microwave introduction tube has a first re-
cess recessed in a direction intersecting a
traveling direction of the microwave, and
a depth of the first recess is 1/4 of a wavelength
of the microwave.

10. The electric dust collector according to any one of
claims 2 to 9, wherein

the dust collection unit has a dust collection elec-
trode,
the dust collection electrode has a second re-
cess recessed in a direction intersecting a direc-
tion from the trap unit to the dust collection unit,
and
a depth of the second recess is 1/4 of a wave-
length of the microwave.

11. The electric dust collector according to any one of
claims 2 to 10, wherein

the charging unit and the dust collection unit are
provided in a pipe through which the exhaust
gas passes, and
the trap unit is arranged below the pipe.

12. The electric dust collector according to any one of
claims 1 to 11, wherein

the trap unit further has a second side plate that
intersects the bottom plate and faces the internal
space, and
the plurality of first slits are provided to extend
from the bottom plate to the second side plate.

13. The electric dust collector according to any one of
claims 1 to 12, further comprising:
a covering material which is provided on an upper
surface of the bottom plate and with which at least
one first slit among the plurality of first slits is covered.

14. The electric dust collector according to claim 13,
wherein
the covering material is provided inside the at least
one first slit.

15. The electric dust collector according to claim 14,
wherein
an upper surface of the covering material is provided
with a recess that corresponds to the first slit.

16. The electric dust collector according to any one of
claims 13 to 15, wherein
the covering material is attachable to and detachable
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from the upper surface of the bottom plate.
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