3K
# £ c—19,. F—19—-1, z—19 (&@) *; }[%5
FIEmREMREX IRARREE

Rk 31 4 4 A 25 BHUE

HEEES : 34419

WERER © EBHEC) (—%)

FFZTHARST : 2016 ~2018

EEEES: 16K00803

MRRER (FIX) #HESZFALTROHGZAZRYADEITSXTOM4 2 FIORE

FRERRE®R (&) Electrostatic plasma windows for managing biotic and abiotic nuisances in
environments

MERERE
¥AE %L (Matsuda, Yoshinori)

MHERE - RPED - BUR

MEERE 30268453
TAHRERE (MEHELSEK)  (EERH) 2,900, 000

WFTERRR OB (F130) - $%ﬁm\%%%%ﬂﬁb\@@@?ﬁ\ﬁﬁ%@&5®mm5ékﬁfééﬁ

[ 7T X< A 2 K] ORREZRRZ, ZOREFZEOEPICED L, BAORSH iz 7 U —2 72k
BECENICHV AL Z LR TE D, SbiZ, YI7AXA<wUA L FTE, 77X~ %v%%x{ﬁywéﬁéhé:
Lnn . BRORE AW 225G E LTHRIHTE S, 5%, COT7T7 X~ oA v RRERAbshE, 16
%@ﬁﬁ%%%ﬂm5@%$ﬁ% 2B\ T \%%%Hé:&ﬁn%t&b\i?:/ﬁﬁﬁi@ﬁﬁ:  H ik
f%§o$ﬂ%1ﬁ TICAXAE L X AR aDBEOHIREZ AL LT, b MIERERT T A~ T A RO %
TO :-o

FFER R DT B RO S B

AXAE OFREEFNIZIL, FEOEEZHAHEIY , =7 a L OB#RARER SNTWD, iz, BENICKET D
2SR D A X R EN T D2, FEICRUEIC L > TEET 5 BROBUCIIRIZRVONRBRTH D, BUE
@&:%\%K%%éﬁxtmmi&<\:@77xv74/%#m@®%%m B, it\:®7 X
A 2RI, P eilsEE R L7k aE %E%%ﬂ%bf%%&m&5%ﬁm(%é ERRFMTHD, =
D& FREIIRET D Z L2, £ BEOBVHRDORONREERNICEATE S E L Hil, b hNOLR
TR ERMTTE D LRI D,

WEFERE - OMEZE (323C) : 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.

F—U—F: fEFH PM2.5 FEX TIAYUA U RD



¥ X C—19, F—-19—1, Z—19, CK—19 Jtm

1. WSSO 5

ZER BN T D &, 2KITERE LT REBIC R D, EXANERET D L. £ 2I2iE7
FGAAF AT AL T U DERIIL, UANLACHIE., RREZ R NE (L TEDZ Enmb
NTW5D, HiEEIL, BEELZHEEOA A DBNNT U REBR L, 7T ALy, £21E, ~A
FAAL A DO EL L FRNBRENAFET D &, ZOMERITAD AT/ 72 B O E O
B A AN FENTHEL, MBOBRICHIR I NDIHRE RO, F2, HOHEED
EBRAGEIE 2 b O (WML E =172 ) Z2EEMICHERHESEDL L, v/ T R
ICEEB SV EAICIE~YA T AL AN, T ATEBSGT-EAITIT T T AL 4 @RI
R ENABREZIR LT, S5, B L7-7 — 22531, FOBENLEIckE =
V., —HDAF v ZEELERETHEESE L LIRS LTZ, 22T, 20X ) Bk E
(FTA=IBE) BT HE, TITAXAUA L FERBETLHIZLEE Lz, ZORIE, Mk
FHEAFRBITDLDOT, BRAMNTENLZIZEAELEL L2WTa VAT ATH D, S
5T, HESHESEIHBRRIIT — A LRy hTHRESNTWDOTADEEM LT
B a2,

2. WHEOHM

AXRE /) FOMOFREFEENL 3 A5 5 A, PM2.5 OREROEY—2 4 3 A0S 5 H
Thbd, ZORT, BEMT CTHRRRAZFHTE 2R LROVRFH THS, LoLian
5. fEH<° PM2.5 AL 720 . T ORHRICIE, FEOEREZFADYIY , =7 a2 OB@N A
R ENTWVWD, Flz, BRNICHETHZEXIEEHKD H AR SN TWDHHR, FEHICEMEIZ X
> TELT D BAROBEUCITZIZZR WV ONBURTH 5,

T 2T, AAFZETIE, AXRe J O, PM2.5 @i S83, HAROR A H B IcmiE &
TR TITAwuA R BHETS, £, BECH L THRCKEL, HEITT 7 X~
R AT AL F AR TEDRENE G 2, MR EOBENEWHIZIE, BT ATe
BUC~A T AAF L EEGie L ) ITHEET 5,

BEDOL Z A RITHEEL 5 2 128X 72< . 2D T T A~ A > RBEOOBEHABIZ /25,
Fm, ZOT T A=A 2 N, HoERME ARG LIIREE T, RS AR L TIER
PM2.5 Z i CE 5 Z ENRBTH D, ZOREFREICHET D Z LKV Ml EW
HROISLH M A ENICEATED L E BT B MNIRERER R TE D LW/ IND,

3. WFED ik
TT R4 KOS
ThERHNZAERY - PM2. 5 Z it C& DEEE A BRI 5,
6K - PM2. 5 Z WSROI D B OB E HiE 2 HET 5,
EAROFLE BB OV TRETT %,
168+ PM2. 5 Z4fiie 32 7= O Offsia g s e L R A A L, RAAERICILE-E &
G L& B fE L CEMOBREZRET 5,
BARDIZR & DTN DV THRFTT %,
68 - PM2.5 721 T7e < B/NVEY) - B2 SRR T 5 72D OEMOMNE &
TR, W ONTHEfRg B OME 2R ET 5,
BIEL T T A~ - AT AL T DERIBICONTHETT 5,
T TR AT AL T ERBETIOEOVEEERE L, LEE/NEOETEEZRD D,

7T A~ UA v RORBREIE LR Okt
TIA= A ROT 0 A TERUEL, ETNANT ASORBEEZ R D,
T A=A v RORBETIE - BREST &N Z BT 5,
ETNMELBICBIT LT T AU A v FORENE, BIELRET 5,
JEGER & FlHHE N R D BIR 2 MRET T 5.
TT A=A ORISR LR IR - R & OBRERHI L, RERICT T X<
A v Ra a5 EMmER OBIE L 21T 5,
e TE 24 - WIRORI L BMOTIR, BEORBRZ BT 5,
TITARTA 2 ROREE SR LT DALY - WK T DR BT 5.

TITATUA v RERE LTET /MUEEITIIT 2 RHIM OB & RS 05

TR A2 FRELIZET AT AL RREOET ANAT AZBNTHRZ KT 5,
T TAZ AL RORBEIZE D AXHHORBNEALKLZFIL., £DOMREEIET D,
SR, WREE, R, RIEOZACA IR RIC TS E L RETT D,

KR, A, A, RIEDOEN T T A< « A T AL F AR KT THELTET 5,
REIM OB L 27 — 2t & A 0T F AOBEW 2 HET 5,

ETFNNTRZEBIT BT T AL v ROMEE Bt
EFIMEE~DT T A~ T A RORIE L ENEREOUEHRE R 5.



FSAIOERE (mA)

BHDOET EBIZBWNWTT T A~ U A > FeRE L TRENIZKIT D8RE 2 A L.
BEETRNERA U M ERET D,

T TR A RORIEIZ X HBRESCEN R & HiE2 R 2 A

T A=A v FRELEEDIRIE L OREEETRIICOWT, EOHE LB L,
AN OREF R 21T D o

4. WFFEERHE:

RS L OPM2. 5 R DT 5 X< I A v RO~ A F AL F L BLOT T X~ DER
BAHEZHE L, TOME, ~A T ADEEEH52DE~A T AL LT UBEKRSIN, 7T AL
~AFTADBILERAINIG 2D E T T A NERMRIN, EN6OAERMEITETIES L -CHmnm
THZENHALMNE ST,

BEEE (PP) “$
g cT ~ SN
T —RAxub n +
EEEECT) N) p— - |
] +
d o +
G - 4
’ +
|
'8 , +
s e - - -
o i = S
wimstGM) | o B i
- - B - @@ i
| GM J’ oM
BETE(VG) = . oA TR — hd
i -
= o
A
X 1. fER R ONPM2. 5 23l s 2 45 B o
(x10°)
v - B 10 C .

-

AAVEDERE (m¥sec)
5
T
RAFTRAAUDERKE Im? air
w

.V=r5£g;;‘5’80 L ® y=3.024x-1.68 o V=237x-247
= 20,9908 0,962
<0.0001 =
P Pp<0.0001 p=<0.0001
L | ® L ! L 4 I L L L L o Ly P 1 L L L
0 6 T 8 9 10 0 6 7 8 [¢] 10 0 6 7 8 9 10
BIE(KV) BEKY) EE(kY)

2. FINTAEENT T A~ A v FNBERENDTT X~ (A), A4 (B),
<A FAAF 2 (C) OEREIZKITTEER

TITRw AV REEEORSLCHAOICHELZBNE LT, ez A X077 X~ A
v ROBEIZH B AT, (EREFZDRICHOWTIE, BT = —2ENICEEL, 77X
A RERBE LIRS EEB L TCWARWEA LT 5 2 & COROWREITo T,
Fio, N OES PM2. 5 OMEREhFIZOWTIE, EMROME &, BROLE Y — %
EHEL, KB E LTRSS, 612, FARFICAERSNE~A T AL AR T7 A<
SNTh A FrE=F—5HNTHEER LT,




X 3. fE¥ds LU PM2. b DI R MG 3KE (A) &
EREOBIIMOVMT =TT A=A R (B)

||||||||||| Sl LS S

K4, 7T RXwoA 2 RIZLDEMmOERIREFE (A & B) BLW
X 83 OEEOMERGRER (C & D)

L EO#ER 1L, International Journal of Environmental Research and Public Health (A
AL OFEHE) 3L O Instruments (PM2. 5 OFHE) ICHEF L. AR I TV 5,

5. FRFEERmILHE
Gdes&ams) G 9 1)
1) Matsuda Y, Kakutani K, Nonomura T, Takikawa Y, Okada K, Shibao M, Miyama K, Yokoo S,
Kusakari S, Toyoda H. A Simple Electrostatic Device for Eliminating Tobacco Sidestream Smoke to

Prevent Passive Smoking. Instruments. 2:13-22. 2018. &A1
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 mosquito transmission of Japanese encephalitis virus. 7:47-50. 2018. A&t
https://wwjournals.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. £t H
http://www.alliedacademies.org/articles/selective-electrostatic-eradication-of-sitophilus-oryzae-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. A Hif
https://medcraveonline.com/OAJS/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. AFeH

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. 2
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. AFeH

http://www.ijsrpub.com/ijsres-archived-articles/2017/46 1-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. #wih

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. AFiH

10.5539/jas.v8ndp13

(3R] Gt 0 1)

(¥F) G 1 10

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

(PEZEI PERE)
Ok Gt 4 )

SRR UL IR E iR 2 E

FOAE - IHTEAL - ARRE] - B2 RTRRAE - W) 1130, i

HEFIFE  FRAENT#RT: « KB « 7 — ABREE — & A4t
FEFE : FrRE

%Z5:2017—135600

HIFEAE : 2017427 A 11 H

ENSADR] - EHN

R AER R R A
JEWIRE - AnHTOAL - ARSRE] - B AT - TR fth
MERIFE © “ERE NITRS: « RIRAT « 77— ABREL Y — & ARttt



FEAH - H5RE
F5:2017—135599
HFEAE - 2017427 H 11 H
EAN2ADR] - [EN

TR AR ROVE R OV A R E

T - AR SEAL - AT - B RRERE - RS, Ml

HERIFE © FRAE NIRRT « KIR « 7 — AR — & A+t
FEIE : FrlE

%F:2018—-10186

HUREAE - 2018 4F 1 A 25 H

ENADR] - EHN

LFR  ERBRHEES A7 Y —

T - AR SEAL - ARRE] - B RRERE - RIS, Ml

HEFIFE  FRAENTRS: « KB « 7 — ABREE — & A4t
FEYE : RRlE

%F:2018—-10187

HIREAE : 2018451 A 25 H

EWNS ORI [EHAN

OFfikoL Gt 0 )

L5
LE
HEFIF -
FHSH
&
B

[E NS DB -

(Z D)
N

WEGA 7 ) — RS
http://www. electric-field-screen. org/

6. WA

(D) BFgEsr e
WFoE o K4
0 —< K4

AT g RSB 4
EYSEA

W4
WHEE &S (8H47)

(2) W9t J13
W I #E KA
0 —vi4

KB K D781, FIEE O AR L FEICBOTEBET 2D TY, ZD7d, RO EMRWITERRDAKEIC
DWTIE, EOEEFFICES bo TR TONZERRICET 2 RACEEL, MEEEACmE S ET,



