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Description 

 

Title of Invention 

ELECTROSTATIC PRECIPITATOR 

 

Technical Field 

[0001] 

 The present invention relates to an electrostatic 

precipitator that collects dust in air by using an electric 

field. 

 

Background Art 

[0002] 

 At a manufacturing site, a device that collects dust 

only for a part of processes, that is, a device that 

locally collects dust in air, is desired. 

 Generally, as a technical means for removing dust in 

air, an air purifier using a filter or an electrostatic 

precipitator using an electric field is present. 

 An electrostatic precipitator includes a one-stage 

electrostatic precipitator and a two-stage electrostatic 

precipitator. 

[0003] 

 As described in Patent Literature 1 and Patent 

Literature 2, a one-stage electrostatic precipitator has a 

structure in which dust in air is directly collected on a 
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dust collection board by using an ionization unit as a 

high-voltage electrode and the dust collection board as a 

counter electrode. 

 Therefore, a one-stage electrostatic precipitator is 

often adopted as a small and thin electrostatic 

precipitator because of having a simple structure and being 

able to collect dust without power. 

[0004] 

 Meanwhile, as described in Patent Literature 3 and 

Patent Literature 4, a two-stage electrostatic precipitator 

has a structure divided into two stages of an ionization 

unit configured to charge dust, and a dust collection unit 

including a high-voltage electrode and a dust collection 

board configured to collect the dust charged by an electric 

field. 

 In particular, the electrostatic precipitators described 

in Patent Literature 3 and Patent Literature 4 adopt a 

technique in which the dust collection board or the high-

voltage electrode is made of a semi-insulating material to 

prevent a decrease in a dust collecting efficiency due to a 

spark discharge. 

Citation List 

Patent Literature 

[0005] 

 Patent Literature 1: Japanese Published examined patent 

application No. H02-029385 B2 
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 Patent Literature 2: Japanese Published unexamined 

patent application No. H07-256145 A 

 Patent Literature 3: Japanese Published unexamined 

patent application No. H08-071451 A 

 Patent Literature 4: Japanese Published unexamined 

patent application No. H09-253525 A 

Summary Of Invention 

Technical Problem 

[0006] 

 However, the above-described electrostatic precipitators 

in the prior art have the following problems. 

 The one-stage electrostatic precipitator disclosed in 

Patent Literature 1 can obtain a spread of an electric 

field, but has a drawback that a Coulomb force is weakened 

because a source of the electric field is far away.  

Accordingly, with such a weak Coulomb force, the dust that 

can be collected is limited to small dust.  In addition, 

with the weak Coulomb force, it is difficult to strongly 

retain the dust on the dust collection board, and the dust 

may be peeled off by wind or the like.  Therefore, there is 

a problem that the air is polluted again by the peeled off 

dust. 

 In addition, in the one-stage electrostatic precipitator 

disclosed in Patent Literature 2, a strong electric field 

can be obtained, but generation of the electric field is 

limited between a discharge electrode and the dust 
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collection board.  Therefore, there is a problem that ions 

are immediately attracted to the dust collection board, the 

ions do not spread sufficiently, and a dust collection 

range is narrow. 

 That is, both the above-described one-stage 

electrostatic precipitators have a problem that effective 

dust collection cannot be performed because the dust 

collection range is narrow and a dust collection capability 

is low. 

[0007] 

 Meanwhile, compared with a one-stage electrostatic 

precipitator, a two-stage electrostatic precipitator has a 

wider dust collection range and extremely higher dust 

collection capability, but it is necessary to separately 

provide an ionization unit and a dust collection unit in 

order to prevent a spark discharge.  Therefore, it is 

necessary to have a power to drive these units, and it is 

necessary to include other units such as an ozone treatment 

device and linearly connect devices such as the ionization 

unit.  As a result, in the two-stage electrostatic 

precipitator, the equipment itself becomes large, and this 

two-stage electrostatic precipitator cannot be used as a 

local dust collector for only a part of processes. 

[0008] 

 The present invention has been made to solve the above-

described problems, and an object of the present invention 
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is to provide an electrostatic precipitator having a wide 

dust collection range, a high dust collection capability, 

and being able to be miniaturized and thinned. 

 

Solution to Problem 

[0009] 

 In order to solve the above-described problems, a first 

invention is an electrostatic precipitator comprising an 

ionization unit configured to generate ions and a dust 

collection unit configured to electrically collect dust to 

which the ions are attached, in which the ionization unit 

is an ionizer that applies a predetermined voltage to an 

electrode needle to cause a corona discharge to generate 

the ions having the same polarity as a polarity of the 

applied voltage, the dust collection unit includes a high-

voltage electrode disposed at a rear stage of the 

ionization unit, having a plurality of gaps for passing the 

dust to which the ions are attached, and applied with a 

predetermined voltage, and a dust collection board disposed 

at a rear stage of the high-voltage electrode and applied 

with a voltage having a polarity opposite to a polarity of 

the voltage applied to the high-voltage electrode to 

electrically adsorb the dust to which the ions are 

attached, a polarity of the voltage applied to the 

electrode needle of the ionization unit and the polarity of 

the voltage applied to the high-voltage electrode are set 
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to the same polarity, and the high-voltage electrode of the 

dust collection unit is covered with an insulator, and the 

dust collection board is covered with an insulator separate 

from the insulator. 

 According to such a configuration, when the 

predetermined voltages of the same polarity are applied to 

the ionization unit and the high-voltage electrode, and the 

predetermined voltage of the opposite polarity is applied 

to the dust collection board, the corona discharge occurs 

in the ionization unit, and a large quantity of the ions 

having the same polarity as the applied voltage are 

generated from the ionization unit.  In this case, the 

voltage having the same polarity as the ions is applied to 

the high-voltage electrode disposed in the rear stage of 

the ionization unit, and thus, the large quantity of the 

ions are repelled by the high-voltage electrode, and 

movement to a dust collection board side is prevented.  

That is, the high-voltage electrode having the same 

polarity as the ions are interposed between the ionization 

unit and the dust collection board, and prevents an 

electric field from being created directly between the 

ionization unit and the dust collection board.  

Accordingly, the large quantity of the ions diffuse widely 

in front of the high-voltage electrode without facing the 

dust collection board side, and adhere to the dust in a 

wide range.  As a result, the wide range of the dust is 
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charged. 

 After passing through the gaps of the high-voltage 

electrode, the charged dust is drawn to the dust collection 

board side by a strong electric field generated between the 

high-voltage electrode and the dust collection board, and 

is electrically adsorbed to the dust collection board.  

That is, the electrostatic precipitator of the present 

invention has a capability to charge the dust in a wide 

range and efficiently collect a large quantity of the 

charged dust by the strong electric field. 

 By the way, if a distance between the ionization unit 

and the dust collection board is short, a spark discharge 

may occur and ozone may be generated.  Moreover, since an 

energy that should be donated to generation of the ions is 

used for the spark discharge, a dust collection efficiency 

may be lowered. 

 However, in the electrostatic precipitator of the 

present invention, as described above, the high-voltage 

electrode is interposed between the ionization unit and the 

dust collection board, and the polarity of the voltage 

applied to the ionization unit and the polarity of the 

voltage applied to the high-voltage electrode are set to be 

the same, and thus, the electric field is not directly 

generated between the ionization unit and the dust 

collection board.  Therefore, almost no spark discharge 

occurs.  Moreover, since the high-voltage electrode and the 
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dust collection board are covered with the insulators, the 

occurrence of the spark discharge can be reliably 

prevented. 

[0010] 

 A second invention has a configuration in which in the 

electrostatic precipitator described in the first 

invention, the high-voltage electrode of the dust 

collection unit is formed by a plurality of linear 

conductors arranged in parallel at a predetermined interval 

and each coated with an insulator, and the dust collection 

board of the dust collection unit is formed by a flat 

conductor coated with an insulating resin film. 

 According to such a configuration, by forming the high-

voltage electrode with the plurality of linear conductors 

arranged in parallel and coated with the insulators, the 

generation of the electric field between the ionization 

unit and the high-voltage electrode can be prevented and a 

strong electric field between the high-voltage electrode 

and the dust collection board can be generated, and 

moreover, the charged dust can be reliably passed and 

smoothly moved to the dust collection board side.  By 

forming the dust collection board with a structure in which 

the conductor is covered with the insulating resin film, an 

effect of preventing the spark discharge can be enhanced. 

[0011] 

 A third invention has a configuration in which in the 



 

9 

electrostatic precipitator described in the second 

invention, a volume resistivity of the resin film is set in 

a range of 1010 Ω/cm3 to 1013 Ω/cm3, a thickness thereof is 

set to about 0.1 mm, and the distance from the ionization 

unit to the dust collection board of the dust collection 

unit is set to 100 mm or less. 

[0012] 

 A fourth invention has a configuration in which in the 

electrostatic precipitator described in the second 

invention or the third invention, a distance between the 

plurality of linear conductors forming the high-voltage 

electrode is set within a range of 40 mm to 100 mm, a 

distance between the high-voltage electrode formed by the 

plurality of linear conductors and the dust collection 

board is set within a range of 10 mm to 80 mm, and a 

distance from the electrode needle of the ionization unit 

to the dust collection board of the dust collection unit is 

set within a range of 30 mm to 100 mm. 

[0013] 

 A fifth invention has a configuration in which in the 

electrostatic precipitator described in the second 

invention to the fourth invention, the ionizer is a direct 

current ionizer that generates ions by applying a direct 

current voltage, and the voltages applied to the high-

voltage electrode and the dust collection board are direct 

current voltages having opposite polarities. 



 

10 

 

Advantageous Effects Of Invention 

[0014] 

 As described in detail above, according to the 

electrostatic precipitator of the present invention, a wide 

range of dust can be charged and the large quantity of the 

charged dust can be collected with the strong electric 

field.  Further, by setting the voltage polarity of the 

high-voltage electrode and the ionization unit to the same 

polarity and covering the high voltage electrode and the 

dust collection board with the insulators, the occurrence 

of the spark discharge can be reliably prevented, and thus, 

a device such as an ozone treatment device becomes 

unnecessary, and the entire device can be miniaturized and 

thinned.  That is, the electrostatic precipitator of the 

present invention has an excellent effect that a wide dust 

collection range and a high dust collection capability can 

be secured, and moreover, miniaturization and thinning can 

be realized. 

[0015] 

 According to the second invention, the dust collection 

capability and an effect of preventing the spark discharge 

can be further enhanced. 

[0016] 

 According to the third and fourth inventions, the device 

can be further miniaturized and thinned. 
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Brief Description of Drawings 

[0017] 

 [Figure 1] Figure 1 is a perspective view showing an 

electrostatic precipitator according to a first embodiment 

of the present invention. 

 [Figure 2] Figure 2 is a cross-sectional view taken 

along an arrow A-A in Figure 1. 

 [Figure 3] Figure 3 is an exploded perspective view of 

the electrostatic precipitator in Figure 1 showing a 

partially broken component. 

 [Figure 4] Figure 4 is a cross-sectional view showing a 

state of generating ions by an ionization unit 3. 

 [Figure 5] Figure 5 is a cross-sectional view showing a 

dust collection state of charged dust from above. 

 [Figure 6] Figure 6 is an exploded view for illustrating 

an electrostatic precipitator according to a second 

embodiment of the present invention. 

 [Figure 7] Figure 7 is a plan view showing a 

modification of a high-voltage electrode. 

 [Figure 8] Figure 8 is a plan view showing another 

modification of the high-voltage electrode. 

 

Description of Embodiments 

[0018] 

 Hereinafter, embodiments of the present invention will 
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be described with reference to the drawings. 

[0019] 

 (First Embodiment) 

 Figure 1 is a perspective view showing an electrostatic 

precipitator according to a first embodiment of the present 

invention, Figure 2 is a cross-sectional view taken along 

an arrow A-A in Figure 1, and Figure 3 is an exploded 

perspective view of the electrostatic precipitator in 

Figure 1 showing a partially broken component. 

 As shown in Figure 1, an electrostatic precipitator 1 of 

the present embodiment has a structure in which an 

ionization unit 3 and a dust collection unit 4 are 

incorporated in a case 2. 

[0020] 

 The case 2 is an insulating quadrangular frame body 

opened in front (a front side in Figure 1) and rear (a rear 

side in Figure 1), and the ionization unit 3 is assembled 

in a front stage of the case 2, and the dust collection 

unit 4 is assembled from a middle stage to a rear stage of 

the case 2. 

[0021] 

 The ionization unit 3 is a unit configured to generate 

ions, and includes an ionizer 30 and a power source 10. 

 The ionizer 30 is attached to a center of a front end of 

a lower surface of an upper frame 21 of the case 2.  The 

ionizer 30 is a direct current ionizer, and has an 
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electrode needle 30a inside as shown in Figure 2.  In the 

electrode needle 30a, a tip is disposed downward, and a 

rear end is connected to a positive electrode 10a of the 

power source 10 that generates a direct current voltage. 

 That is, a positive direct current voltage from the 

power source 10 is applied to the electrode needle 30a of 

the ionizer 30.  Accordingly, a corona discharge can be 

generated at the tip of the electrode needle 30a, and air 

existing around the electrode needle 30a can be 

electrically decomposed to generate ions of positive 

polarity. 

 A voltage applied to the electrode needle 30a usually 

needs to be in a range of 3 kV to 6 kV to generate the 

ions.  That is, a direct current power source in the range 

of 3 kV to 6 kV is used as the power source 10. 

 A polarity of the voltage applied to the electrode 

needle 30a is optional, but in the present embodiment, the 

positive direct current voltage is set to be applied. 

 That is, a direction of the electrode needle 30a and the 

voltage of the power source 10 are set such that the ions 

of positive polarity diffuse in front of the dust 

collection unit 4 in parallel with a surface of the dust 

collection unit 4. 

[0022] 

 The dust collection unit 4 is a unit configured to 

electrically collect dust to which the ions are attached, 
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and includes a high-voltage electrode 5 in a front stage 

and a dust collection board 6 in a rear stage. 

[0023] 

 The high-voltage electrodes 5 of the dust collection 

unit 4 are a plurality of linear conductors 50 arranged in 

a rear stage of the ionization unit 3, and are connected to 

the power source 10. 

 As shown in Figure 3, the plurality of linear conductors 

50 are arranged side by side and parallel at predetermined 

intervals in an upright state. 

 The intervals, that is, intervals G in which the 

plurality of linear conductors 50 are arranged side by side 

are gaps for passing the dust to which the ions are 

attached, and are set within a range of 40 mm to 100 mm. 

[0024] 

 Each of the plurality of linear conductors 50 is covered 

with an insulator 51. 

 It is desirable that such a linear conductor 50 is as 

thin as possible and has a performance capable of 

withstanding a high voltage. 

 For example, the linear conductor 50 is preferably 

copper, nickel, or an alloy thereof, and the insulator 51 

is preferably silicon. 

[0025] 

 An upper end 50a of such the linear conductor 50 is 

connected to a band-shaped conductor 52a provided on the 
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lower surface of the upper frame 21 of the case 2, and the 

band-shaped conductor 52a is connected to the positive 

electrode 10a of the power source 10. 

 Accordingly, the positive direct current voltage from 

the power source 10 is applied to the plurality of linear 

conductors 50. 

 That is, as shown in Figure 2, in the electrostatic 

precipitator 1 of the present embodiment, the direct 

current voltages applied to the electrode needle 30a of the 

ionizer 30 and the plurality of linear conductors 50 are 

set to the same polarity and the same voltage value. 

 Accordingly, by setting the direct current voltages 

applied to the electrode needle 30a of the ionizer 30 and 

the plurality of linear conductors 50 to the same polarity, 

the ions generated by the ionizer 30 can be prevented from 

being directly adsorbed on the dust collection board 6 by 

the plurality of linear conductors 50 constituting the 

high-voltage electrode 5, and the ions can be diffused by a 

repulsive action of the same polarity. 

 In the present embodiment, the direct current voltages 

applied to the electrode needle 30a of the ionizer 30 and 

the plurality of linear conductors 50 are set to the same 

voltage value, and it is of course possible to set 

different voltage values if the polarities are the same. 

[0026] 

 As shown in Figure 3, the dust collection board 6 of the 
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dust collection unit 4 is a flat plate-shaped conductor 

disposed in a rear stage of the high-voltage electrode 5, 

and is connected to the power source 10. 

 The dust collection board 6 is disposed to be rearward 

by a predetermined distance from the high-voltage electrode 

5 in a state of standing perpendicular to a dust collecting 

direction (a right direction in Figure 2). 

 As shown in Figure 2, a distance L1 from the electrode 

needle 30a of the ionizer 30 to the dust collection board 6 

is set within a range of 30 mm to 100 mm, and a distance L2 

from the high-voltage electrode 5 to the dust collection 

board 6 is set within a range of 10 mm to 80 mm. 

[0027] 

 As shown in Figure 3, such a dust collection board 6 is 

covered with an insulator 61 separate from the insulator 51 

of the linear conductor 50. 

 The insulator 61 is an insulating resin film such as 

polyethylene terephthalate (PET).  A volume resistivity of 

the insulator 61 is set in a range of 1010 Ω/cm3 to 1013 

Ω/cm3, and a thickness is set to about 0.1 mm. 

 As the dust collection board 6, a conductor such as 

metal, such as copper foil or aluminum foil, or carbon can 

be applied. 

[0028] 

 Accordingly, as shown in Figure 2, an upper end 6a of 

the dust collection board 6 coated with the insulator 61 is 
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connected to a terminal 62a provided at the rear of  the 

lower surface of the upper frame 21 of the case 2, and the 

terminal 62a is connected to a negative electrode 10b of 

the power source 10. 

 Accordingly, a negative direct current voltage from the 

power source 10 is applied to the dust collection board 6. 

 That is, in the electrostatic precipitator 1 of the 

present embodiment, a direct current voltage having a 

polarity opposite to the polarity of the voltage applied to 

the high-voltage electrode 5 is set to be applied to the 

dust collection board 6.  This voltage value is a voltage 

value in a range of -500 V to 5 kV. 

 As described above, when the voltage having the polarity 

opposite to that of the high-voltage electrode 5 is applied 

to the dust collection board 6, a strong electric field is 

generated between the high-voltage electrode 5 and the dust 

collection board 6, and charged dust that has passed 

through the intervals G of the high-voltage electrode 5 can 

be quickly adsorbed to the dust collection board 6 with a 

strong force. 

[0029] 

 Next, functions and effects of the electrostatic 

precipitator 1 of the present embodiment will be described. 

 Figure 4 is a cross-sectional view showing a state of 

generating the ions by the ionization unit 3, and Figure 5 

is a cross-sectional view showing a dust collection state 
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of the charged dust from above. 

 In Figure 2, the positive direct current voltage of the 

power source 10 is applied to the electrode needle 30a of 

the ionizer 30 and the linear conductors 50 of the high-

voltage electrode 5, and the negative direct current 

voltage is applied to the dust collection board 6. 

 Then, by applying the positive direct current voltage to 

the electrode needle 30a of the ionizer 30, as shown in 

Figure 4, ions I of positive polarity are generated at a 

tip portion of the electrode needle 30a, and a large 

quantity of the ions I are diffused to the surroundings. 

 In this case, the ions I are attempting to be drawn into 

a dust collection board 6 side, the positive direct current 

voltage having the same polarity as the ions I is applied 

to the linear conductors 50 of the high-voltage electrode 

5, and thus, movement of the ions I to the dust collection 

board 6 side is prevented by the linear conductors 50 

having the same polarity. 

 That is, since the linear conductors 50 to which the 

voltage having the same polarity as the ions I are applied 

are interposed between the ionizer 30 and the dust 

collection board 6, an electric field is not directly 

formed between the electrode needle 30a of the ionizer 30 

and the dust collection board 6. 

 Therefore, a large quantity of the ions I are widely 

diffused in front of the high-voltage electrode 5 without 
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being drawn by the dust collection board 6, and adheres to 

the dust existing in a wide space in front of the high-

voltage electrode 5.  That is, presence of the high-voltage 

electrode 5 to which the voltage having the same polarity 

as that of the ionizer 30 is applied causes the dust in a 

wide range to be charged. 

 As shown in Figure 5, a strong electric field E directed 

from the high voltage electrode 5 toward the dust 

collection board 6 is generated between the linear 

conductors 50 of the high-voltage electrode 5 and the dust 

collection board 6, and thus, once positively charged dust 

D passes through gaps of the intervals G of the high-

voltage electrode 5, the charged dust D is rapidly drawn to 

the dust collection board 6 side by a strong force and is 

electrically adsorbed on the dust collection board 6. 

 That is, according to the electrostatic precipitator 1 

of the present embodiment, a large quantity of the dust is 

charged in a wide range, and the charged dust is strongly 

and quickly collected by the strong electric field between 

the high-voltage electrode 5 and the dust collection board 

6. 

[0030] 

 In order to demonstrate such a point, an inventor or the 

like conducted a dust collection capability comparison 

experiment between the electrostatic precipitator 1 of the 

present embodiment and an electrostatic precipitator in the 
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prior art in which the high-voltage electrode 5 is removed 

from the electrostatic precipitator 1. 

 As a result, in the electrostatic precipitator in the 

prior art, it was possible to collect only dust in a radius 

of about 100 mm from the ionizer 30 of the ionization unit 

3.  Meanwhile, in the electrostatic precipitator 1 of the 

present embodiment, it was possible to collect dust in a 

range of 400 mm or more from the ionizer 30. 

 As a result, the inventor or the like were able to 

confirm that the electrostatic precipitator 1 of the 

present embodiment has a very wide dust collection range 

and has a dust collection capability as compared with the 

electrostatic precipitator in the prior art. 

[0031] 

 By the way, if a distance between the ionizer 30 of the 

ionization unit 3 and the dust collection board 6 is short, 

a spark discharge may occur and ozone may be generated from 

the ionizer 30 toward the dust collection board 6. 

 However, in the electrostatic precipitator 1 of the 

present embodiment, the plurality of linear conductors 50, 

which are the high-voltage electrodes 5, are interposed 

between the ionizer 30 and the dust collection board 6, and 

moreover, the polarity of the direct current voltage 

applied to the ionizer 30 and the polarity of the direct 

current voltage applied to the linear conductors 50 are set 

to the same polarity, and thus, an electric field is not 
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directly generated between the ionizer 30 and the dust 

collection board 6.  Therefore, almost no spark discharge 

occurs.  Moreover, since the linear conductor 50 of the 

high-voltage electrode 5 is covered with the insulator 51 

and the dust collection board 6 is covered with the 

insulator 61, the occurrence of the spark discharge can be 

greatly prevented, and the generation of ozone can be 

prevented. 

[0032] 

 In order to demonstrate such a point, the inventor or 

the like drove the electrostatic precipitator 1 of the 

present embodiment under conditions of a room temperature 

of 20°C and an airflow rate of 20 L/min, and confirm ed 

that generated ozone was 0.001 ppm or less, which is a 

measurement limit of an ozone concentration measuring 

device, and could not be detected. 

[0033] 

 That is, according to the present embodiment, a device 

such as an ozone treatment device is not required, and 

thus, the small and thin electrostatic precipitator 1 

having a thickness of 100 mm or less and having a high dust 

collection range and a high dust collection capability can 

be provided. 

[0034] 

 (Second Embodiment) 

 Next, a second embodiment will be described. 
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 Figure 6 is an exploded view for illustrating an 

electrostatic precipitator according to the second 

embodiment of the present invention. 

 In the electrostatic precipitator of the present 

embodiment, an electrical connection structure of a high-

voltage electrode and an electrical connection structure of 

an ionizer are different from those of the above-described 

first embodiment. 

 That is, the above-described first embodiment shows an 

example of the high-voltage electrode having the structure 

in which the plurality of linear conductors 50 are 

connected in parallel to the positive electrode 10a of the 

power source 10 through the band-shaped conductor 52a, and 

in the present embodiment, as shown in Figure 6, the single 

linear conductor 50 connected to the positive electrode 10a 

of the power supply 10 is applied as a high-voltage 

electrode. 

 Specifically, a plurality of holes 23 are provided in 

the upper frame 21 and a lower frame 22 of the case 2, and 

the single linear conductor 50 coated with the insulator 51 

(not shown) passes through these holes 23 in a meandering 

manner like passing a shoelace.  Then, by connecting a base 

end 50a of the linear conductor 50 to the positive 

electrode 10a of the power source 10, a high-voltage 

electrode having the same function as the high-voltage 

electrode of the above-described first embodiment is 
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configured. 

 In the above-described first embodiment, power supply to 

the ionizer 30 of the ionization unit 3 is performed by an 

electric wire from the positive electrode 10a of the power 

source 10.  Meanwhile, in the present embodiment, by 

connecting an end 50b of the linear conductor 50 to the 

ionizer 30 of the ionization unit 3, the linear conductor 

50 is also used as an electric wire for supplying power to 

the ionizer 30 of the ionization unit 3. 

 The electrical structure of the electrostatic 

precipitator is simplified by using such an electrical 

connection structure. 

 Since other configurations, functions, and effects are 

the same as those in the first embodiment, descriptions 

thereof will be omitted. 

[0035] 

 The present invention is not limited to the above-

described embodiments, and various modifications and 

changes can be made within the scope of the gist of the 

invention. 

 For example, in the above embodiment, the high-voltage 

electrode is formed by the plurality of parallel linear 

conductors 50 each coated with the insulator 51 as shown in 

Figure 3, but the high-voltage electrode is not limited 

thereto. 

 For example, as shown in Figure 7, a flat plate-shaped 
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electrode 53, which has a plurality of holes G1 as gaps, 

coated with an insulator 54 can also be applied as a high-

voltage electrode. 

 As shown in Figure 8, a mesh-shaped electrode 55, which 

has a plurality of gaps G2, coated with an insulator 56 can 

also be applied as a high-voltage electrode. 

[0036] 

 Further, in the above embodiments, in order to 

facilitate the understanding of the corona discharge, the 

ionizer 30 having one electrode needle 30a inside is 

exemplified as the ionizer of the ionization unit 3, but 

the ionizer applicable to the electrostatic precipitator is 

not limited thereto.  For example, a so-called "carbon 

brush ionizer" in which electrode needles made of carbon 

conductive fibers are bundled in a brush shape can also be 

applied as the ionizer for the electrostatic precipitator. 

Description of the reference numerals  

[0037] 

 1 electrostatic precipitator; 2 case; 3 ionization unit; 

4 dust collection unit; 5 high-voltage electrode; 6 dust 

collection board; 6a upper end; 10 power source; 10a 

positive electrode; 10b negative electrode; 21 upper frame; 

22 lower frame; 23 hole; 30 ionizer; 30a electrode needle; 

50 linear conductor;  50a upper end (base end); 50b end; 

51, 54, 56, 61 insulator; 52a band-shaped conductor;  53, 



 

25 

55 electrode; 62a terminal; E electric field; G, G2 

interval; G1 hole; I ion; D charged dust  
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Claims 

1. An electrostatic precipitator comprising:  

an ionization unit configured to generate ions; and  

a dust collection unit configured to electrically 

collect dust to which the ions are attached,  

wherein the ionization unit is an ionizer that applies a 

predetermined voltage to an electrode needle to cause a 

corona discharge to generate the ions having the same 

polarity as a polarity of the applied voltage, 

wherein the dust collection unit includes:  

a high-voltage electrode disposed at a rear stage of 

the ionization unit, having a plurality of gaps for 

passing the dust to which the ions are attached, and 

applied with a predetermined voltage; and a dust 

collection board disposed at a rear stage of the high- 

voltage electrode and applied with a voltage having a 

polarity opposite to a polarity of the voltage applied 

to the high-voltage electrode to electrically adsorb the 

dust to which the ions are attached,  

wherein a polarity of the voltage applied to the 

electrode needle of the ionization unit and the polarity 

of the voltage applied to the high-voltage electrode are 

set to the same polarity,  

wherein the high-voltage electrode of the dust 

collection unit is formed by a plurality of linear 
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conductors arranged in parallel at a predetermined 

interval and each coated with an insulator, and  

wherein the dust collection board of the dust collection 

unit is formed by a flat conductor coated with an 

insulating resin film. 

 

2. An electrostatic precipitator according to Claim 1,   

wherein a volume resistivity of the resin film is set in 

a range of 1010 Ω/cm3 to 1013 Ω/cm3, a thickness thereof is 

set to about 0.1 mm, and the distance from the ionization 

unit to the dust collection board of the dust collection 

unit is set to 100 mm or less. 

 

3. An electrostatic precipitator according to Claim 1 or 2,  

wherein a distance between the plurality of linear 

conductors forming the high-voltage electrode is set within 

a range of 40 mm to 100 mm,  

wherein a distance between the high-voltage electrode 

formed by the plurality of linear conductors and the dust 

collection board is set within a range of 10 mm to 80 mm, 

and  

wherein a distance from the electrode needle of the 

ionization unit to the dust collection board of the dust 

collection unit is set within a range of 30 mm to 100 mm. 
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4. An electrostatic precipitator according to any one of 

Claims 1 to 3, 

wherein the ionizer is a direct current ionizer that 

generates ions by applying a direct current voltage, and  

wherein the voltages applied to the high-voltage 

electrode and the dust collection board are direct current 

voltages having opposite polarities. 

 

 


