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The primary contribution of this work was the use of basic electrostatics
for improving the human environment. The plasma window is a unique product developed for this
purpose. The device can capture pollen grains and fine particles in tobacco smoke by attractive
force in created plasma. Another advantageous characteristic of the device is its structural safety.

An electric field was produced inside the device, and the outer surfaces of the spiked plate and
grounded net possessed no charge, so the net surface could be safely touched. An additional
safeguard was the current limiter (maximum limit, 10 mA) integrated into the electric circuit of the

voltage generator, which automatically switched off the generator if excess current was generated
by an unexpected event. This work demonstrates that the proposed device can easily eliminate pollen
grains and fine PM from living spaces, to improve the comfort of occupants and minimise the
likelihood of air quality-related health problems.

PM2.5



PM2.5

PM2.5

PM2.5

PM2.5

PM2.5
PM2.5

PM2.5

PM2.5



TSXTDERE (mA)

A

PM2.5

SEEEVG)

y=520x-580
r’=0.963
p<0.0001
[ ]
1 1 1 1 1
6 7 8 9 10

PM2.5

AAVEDERE (mdsec)

15

-
o

B
YT ™7
\\—}—\

® y=3.024x-1.68

=0.9908
p<0.0001

o -

—>
PP
cT . n
+
+
= -_——pr +
+
+
- === +
+
+
+
- --
b adeli|
GM
I
VG
A
PM2.5
(x10°)
- B 10

RAFARAFA L DERKE Im? air
(4]

SN
GM
L C °
L Y=237x-247
r’=0.9623
r p<0.0001
L | d 1 L L
0 6 8 9 10
EBEKV)
B




I||l|llll|ll

|

o

PM2.5 A

International Journal of Environmental Research and Public Health (
) Instruments (PM2.5 )

1) Matsuda Y, Kakutani K, Nonomura T, Takikawa Y, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, ToyodaH. A Simple Electrostatic Device for Eliminating Tobacco Sidestream Smoke to
Prevent Passive Smoking. Instruments. 2:13-22. 2018.
doi.org/10.3390/instruments2030013



2)

3)

4)

5)

6)

7)

8)

9)

Kakutani K, Matsuda Y, Nonomura T, Takikawa Y, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, Toyoda H. Electrocution of mosquitoes in a piggery by a novel electrostatic window
screen to minimize mosguito transmission of Japanese encephalitis virus. 7:47-50. 2018.

https://wwj ournals.com/index.php/ijst/article/view/4473

Matsuda Y, Kakutani K, Nonomura T, Takikawa Y, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, Toyoda H. Selective electrostatic eradication of Sitophilus oryzae nesting in stored rice.
Journal of Food Technology and Preservation. 2:15-20. 2018.
http://www.alliedacademies.org/articles/sel ective-el ectrostati c-eradi cation-of -sitophil us-ory zae-nesti
ng-in-stored-rice-10076.html

Matsuda Y, Toyoda H. Novel electrostatic devices for managing biotic and abiotic nuisances in
environments. Open Access Journal of Science. 2:337-353. 2018.

https://medcraveonline.com/OA JS/OAJS-02-00096. pdf

Takikawa Y, Matsuda Y, Kakutani K, Nonomura T, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, Toyoda H. Elimination of whiteflies colonising greenhouse tomato plants using an
electrostatic flying insect catcher. International Journal of Current Advanced Research. 6:5517-7721.
2017.

10.24327/ijcar.2017.5521.0742

Takikawa Y, Matsuda Y, Kakutani K, Nonomura T, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, Toyoda H. Successful single-truss cropping cultivation of healthy tomato seedlings
raised in an electrostatically guarded nursery cabinet with non-chemical control of whiteflies.
Global Journal of Pests, Diseases and Crop Protection. 5:269-275. 2017.
https://researchmap.jp/?action=cv_download_main& upload_id=138519

Takikawa Y, Matsuda Y, Kakutani K, Nonomura T, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, Toyoda H. Electrostatic Elimination of Fine Smoke Particles by a Newly Devised Air
Purification Screen. International Journal of Scientific Research in Environmental Sciences. 5:17-23.
2017.

http://www.ijsrpub.com/ijsres-archived-articles/2017/461-feb/600-ijsres-16-111

Takikawa Y, Matsuda Y, Kakutani K, Nonomura T, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, Toyoda H. An Electrostatic-Barrier-Forming Window that Captures Airborne Pollen
Grains to Prevent Pollinosis. International Journal of Environmental Research and Public Health.
14:1-5. 2017.

10.3390/ijerph14010082

Kakutani K, Matsuda Y, Nonomura T, Takikawa Y, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, Toyoda H. An Electrostatic Nursery Shelter for Raising Pest and Pathogen Free Tomato
Seedlings in an Open-Window Greenhouse Environment. Journal of Agricultural Science. 8:13-25.
2016.

10.5539/jas.v8n4p13

Matsuda Y, Kakutani K, Nonomura T, TakikawaY, Xu. Ling, Kusakari S, Toyoda H.
Anillustrated Manual of Electric Field Screens - Their Structures and Functions.
RAEFSS Publishing Department. 2019. pp112.

2017 7 11



2017 7 11

2018 1 25

2018 1 25

http://ww.electric-field-screen.org/

o

@



