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The aim of this study is to investigate the transportation mechanism of ionized
particle in flow. The experiment was performed in the flow measurement by hot wire
anemometer and the density measurement with an ion counter which was able to
measure the number of ions in air. Ion mobility for radial direction of the jet was
enhanced by the swirl flow. Also it was found that the behavior of ions in jet was
influenced by turbulence rather than by the coulomb's force and Brownian motion.

SRR
(HHHAL - 1)
B B & ol
2009 A 1,100, 000 330, 000 1,430, 000
2010 4FRE 1, 000, 000 300, 000 1, 300, 000
2011 4FEE 600, 000 180, 000 180, 000
HEE
G
ik 2,700, 000 810, 000 3,510, 000

WFZE R« T2
BHfFE DR - HEE - BB T - iR 15
F—U— R IR A4

1. WFFEBRAE S DT 5 L TERBOFZERL P EZ HE SR
I, SRS TECHSETTRET 544 | cig, fle LT, A4V &RIALE RTA
V(2 TITEMAHEONTRL D Z & A Y—ld. o FRERKRBHIC L) A F %
A Ao, WERIE, VT kg T r T RIS LY A A A
DONBIZFEENEFESTEBY , A 4 %2FH LCEICRESIFTWD, A 4 Ot s




i, ZoEPEEELEFHT 0L
boHN, FNROT a7 0 X 5 RRRIC K Dl
EHFANRFERE 72> TV D,

ZO XD BRI B O TOMEIL, K
BOA A&, TEX5H20% OFRE - BRE
RBETHRET DL LIZHD, ZhHIUIA A
DEEVT 4 — (BEE) 2 LhxEsZ L
Lo TR SN D, LoT, E£TWMAEFTO
A F L DEHEA D = A LEH LML, A4
YOEEYT 4 — %0 EXED XD Rk
EORBN T RNCEE 72 D,

A F L Dk AT =X LOfMEIHICE L T

Wk ETIE, OA A > OEENITFAR T OML,

7 —ariReT v CEBEMERT S, ©O—
WA A OB T 10207 30kg FEEE L Wb
IR | AR TIXELNAR Sy DR R
TR @A A DY A SR ATAIC FHE
B IEDHESL STV, 72 EOREEN S

277,

2. WFFEOEHBY
RESCHEBRMICHHENTWDE A A

VIS, RIS X o THRES LD A D = R A%

AF T T o Z =k DR & AR
WO 7 28R LT BN 5, IRICHER]
R OO OMBEERHALTA A EE
V7 g —%&m E&E, A4 OYLHeEFHECH|
BEIREEA KR E <70 d X5 kLA IR—E T
Bo A A UHI AR OMERER LI OISR
EITHZLEHNE LT,

3. WHED L
3-1. FEEpILE

¢ 112 FBRAEE O RIRX 2 7R3, e JE
i (2 R R=20[mm]) D, HEAR T
TACRRE Lo A A U BARN DA T 5
HHICEAT D, 20L&, A A URAERT
TAVZELIUDAE U2 L 5 IR A o I HEIZ
HDIAL, EIRNICHRE L Th D, FELE
N G Ry A Bt U 2R N
EEBIZRTITL VR VATe, £ A I
4 — X Eh A MR S A, TR
&, AMEIFARICTFy—Y a5, £ 4
NI Lo THB SNTzA F0E, R

Nezd, BRI EFELND, ZDL x|
WA E LA A L0 AT 5 &t
ZEIMFTCHET D, B E A A IREDR
RIZLL TR TEI D,

| =qgnL M
22T, NEERIAL q iXESFEE[C]. nix
A 7 g fElions/cc], L IZW VAR > D
f[ce/min] TH 5, Q) XLV, EXFEIZL
q=1.6x10"[C)72 DT, A A P IT AL IAFH
L2 O e LT FORR)TEREND,

I x60

T16x10 ©xL @)

BEEMERE X, B AL FRTNCEHRE Lz
FOE DD &R A N CTEERR 7 17 0 i
B2z, FERPETE AR A S, JEETR
SERTIEE L LT, 5 o@ESh & & fER
FHROEBEDO TRDOIND AT —/LH S
EHWCERLE,

TE BN R BE Bh A
A

arr A+ HF
e RN
SeEB s ¢
ot o X
o B R 5 LF/ X PC
BhFRE TR
BEU
e [21 08 577 AR LR o THR
RN L
bl
S
miA . —
7R>j‘ ;JII,EE+
————
H1 EBREE2AE
3-2 FEB ik

A I PRE AT OWEIL, B R DR R %
R ARG e U AR, A0 EiR T
RSN 25 [ LRl oI b | /RN Y 2 B |
HOcms> T, KEFFHEIY 2 & J5m (Al
FA) % QL & & T M O F U 7 [ IS D
W, BGRB8 D e KE E
Un=10[m/s] CEBRZIT 72, ZZ TIEAT—
JU b S=0 Dbk FRE R, S=0.11, X 1r0.14



DFEEMESR, D 3 /35— OFERIZ OV TR
5D,
FERENE, BEO X B 0 —7 % H
WTL xr Wi (6=0°) T X/Ry=2, 6, 10 TOHE
R L OV R S 2 JIE L7,

AFRESHPEIFIA A D Z—
Z H W T xr [ (6=0°) T x=20 ~
200[mm](x/Ro=1~10)% 20[mm]fifF. r=-50~
50[mm] (r/Ro= -2.5~2.5) % 5[mm]fE kg D&t 210
RTAT o 7o, B RIE R CHEEREIRE 2170,
Z O SEIE 0 B AE 2 I E S OB & L
Too BN IENE & XK@ A A U RES
RKDT,

4. FFZERE

(4] 2 \Z il FRIE I 0D, [X] 3 | BE[RImE e S=0.14
D, x-r Wil TOA A U PRE DA 2R T, T
ZFRORIL, SRESICBIT DA 42 Ok
n % G 5N KA A B () TERTT
fELizbDThs, KEb, JEIRE O HHE
DO T, HEHEICHE S A A 2 DL
LTV R0 s, & ITHERMETRIL,
il BRI L 0 b R AMANS A AR
T 52 ERbD, EIERMERIZ B
TIFEAT— LS DREWIZE, A F DY
BT MUl ~DIEEE S K E WA 72 % 2
EMBHLMNI R oT2, TNHDZ LD, JE
EMEWIC L » CTA F v 2 EsE 52 &N
T&E, EBICAT— LS ZELESED L
T, TOEBOREZHIECTE 52 b
ST,

X 4 (2RI EEEOFNIRE & A A i
ROk E R~ A A RESAMITON
T, =7 —"—THIEDEEE (N7 F)
LHETRLTH D, MEY ., A4 REIZ
O E TR b E <. FIICAT< I
TR T 5 Z enbhnd, £7-, lhviiso
MRE A & 2R MALE TA A RED
PREFMOARL L REL o TWD, ZDN
BT, A A VIREOEBELKEV, Z0
Z EE, ER T OgLIVR Sy, Bl Bl &
DA FUBEA T = RN BEEZ T 5D
LERBTDHERTH D,

2 AFVREN (B EGR)

100 pm,g

B3 A4 VRESH (FEEMBEG $=0.14)

¢ londensity
— == Turbulent Intensity

<u'>/U =0.2 _ _ _
X m H : Variance of ion density

4.0
3.0

20
10
< o
1.0
2.0
3.0
-4.0

X/R=2.0 X/R0=6.0 X/ROIlO.O

4 ERAMEEDENRE &
17 U RESTOBER

X512, #hFREDE, B L O AT —Lik

STo, FLEl EToOA A mEE{LE R,

ZD YT 7 ORI T T AL E X & Ry THE

Wt b L= b @, HEXERE s CToA 4
BEZRRAF VRETERTLLIEDL D
Thod, IrHbnd L Hic, B0
TORT X a7 HEBETOA &
ZACITIZA T — LV S DIEIC K A EFAE T T
W, Ll BT oyl a 7 HEEAY



W5 xIRe=4.0~5.0 [IZHB T S DEIZ L » T
AFVREDOHBEMICENEL D END
BURRVER NG D, S OIS TRO, '
TS FET HELTIE, TXTH S THREED
A A U PRE OWWEME A G Sz, KT v
YL a TN D R RN E R T
DL TIEL, FRRAY e KBS )Y B 8 LM i
L EORLNIREI N KT D, T TA A
VIREOWEMPmN AL LW T &I,
MR CA A v Ok A B = X NS
LRT-E LT, A AL 7 —u v i
77y EER LY BERA. & <o
INAT — )L DIMEE D EBENRE N & %
TRBETEHEDT, A A UEEDA =X LD
—HERATEXZLWNZ 5,

PLE, R EZFIH LT o1 4>
EEUT 4 —Fm X, A A OYLEKEE
MREL 2D X0 R ARHIEENRE T X
7o 5%, TNHORRE A A U FI RO
PEREM EICRSLCTlonWEE X D,

n/n * S=0
max = 5=0.11
1.0 s ¢ S=0.14

* o
0.9 "
*
. *
0.8
*
0.7 :
- *
0.6
] *
0.5 :

0 20 40 60 80 100
x/R0

5 ERFLHMLETOAF VREDRE

5. FURRAXF
(WFFEFRAE . WHIEo 8 M ORI IE4 |12
(=S

CMERSRmSC) (B0 )

e E) Gt

O, )1 1=, fth 2 4 dhktFE
TEFICEA S NI=A A DRRES AR, H
AR S PR TP S, 2010,

KR

@M. Katoh,, Y. Takamatsu, S. Yamada and
H. Ishikawa , MEASUREMENT OF
IONIZED PARTICLE DISTRIBUTION
IN AXISYMMETRIC JET ,
ASME-JSME-KSME Joint Fluids
Engineering Conference 2011, 2011,
Hamamatsu

O iRy (B0 )

oy i
LR
MR
FHSE -

Hg .
HFEFH B -
ENS DR -

OBAIRIL (B0 )

oy i
LR
MR
FHYE -
g
BSFEA A
ENA DR -

(£ Dfth)
TR e

6. WFFEHRK

(1) WrgefRsE

A1l 1= (ISHIKAWA HITOSHI)
TR HERR RS - 2250 - HEas
WroeE 25 - 90311521

Q) g sy

«C )
WotE T
(3) HLEEMF T

«C )
s &5



