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lonic Wind Generation Characteristics of a Water—-Pen Point-to—Mesh
Type Discharge System

A -E A

(Jae-Seung Jung * Jae-Duk Moon)

Abstract - A point-to-mesh type discharge system, utilizing a water—pen point as a corona discharge electrode and a
mesh as an ion induction electrode, has been proposed, and the effect of the water-pen point electrode of the discharge
system to the ionic wind velocity and generation yield was investigated. It was observed that the proposed discharge
system with the water—pen point electrode can generate a higher ionic wind velocity as compared with that of the metal
point electrode. As a result, the peak ionic wind velocities of 2.61 and 4.05 m/s for the positive and negative corona
discharges of the proposed discharge system can be obtained, which are 1.39 and 1.15 times higher than those of the
metal point electrode with same design. The ionic wind generation yield of 4.72 m/s/W of the discharge system with the
water-pen point electrode was obtained for the positive corona, which was 3.66 times higher than that of the metal point
electrode. This enhancement may be due to the effect of the water-pen point electrode.

Key Words : Corona discharge, Ionic wind, Water-pen point, Metal point, Wind velocity, Wind generation yield.

AAZNZ 719 W] wheg) 2403 ARihA e ddAdE
= o HFEd Axd ol2u gojA olE HAAAAEY
EARAQY B4 s Ao Ao 1-2]. 1y B
A7) $FFARE ol WAL A8 2R A5E A
I QA EFE n opet3-4], 7IAA FAF-Ee) 1Y) 9
ol AAxAge 2¥5e7 % ol g ofF 341

CE S EER
[3-01 ol 2o TP 8 BAFH Aol
A7, 58 748 Fareel gof Bus sgel gl 2
e T 9

mEel ol i o

=3

it
Ak
i
o

M
fr
T
ok
2
S

o

o o
ot |
b

[o3
fio
B i o
y H

2L Jo

ol o oX
N2
2

(exchange momentum)
Aol oL g3 ez

2
)
iy
N
£
St
o
o,
flo
ofd
i

o,
2

s X2
=
P
E

o
e

)

52

ot

e

*

-
B oo
2
-
R

E-mail : jdmoon@knu.ac.kr
HedA @ 20009 1€ 239
HEEE 120003 2¢ 69

End

TN 2SS LT[ 0|RE UMHEY

galel 54 A zRU PAAFOR HEgE FAAFY
B, TlEe B AYHANAL BARA o) 2o R o]
B o ATAR, FRoRNEE F1EA o SR of
Yk sldd A3k S (water droplet)= FAo A3} A
He[12]. olE FHEL 7NAELA o] FERT o& ¥l
A7) fFeo ol 2F& Mo HE aRAd 4 Yrh

B oePoAs £ =EG SAAFOE o§d 3
B 28 ol2F LAFAE At o] FHHF| o]
F& 9 o A Z& vAE 4% d¥8es A
Ed3, 1 298 24 4439 ARE vlasgn,

2. ME Hx P wy
WPE AT
/
AirlIn,; \ 1 Air Out
fmi Ny
7
ME
] @
[somv] 2R
mr G

WPE: water-pen point electrode

ME: mesh plate electrode

HV

. high-voltage power supply HP: high voltage probe

AT:

acrylic wind tube AM: anemometer

Rmi

resistor for measurement G: ground point

SO:

storage oscilloscope DV: digital voltmeter

oy
Fig.

1 MEEA N,

1 Schematics of experimental setup.

783




SAZR =2 ?L“Qi’i
fFEdso2E 35 W F(stainless steel mesh, -r’iﬂ
F 14x1.4 mm”e] AH&Ee
A A5 7Y Ade 150 mmE 2AZHY L
, FE5AE 2EAST 39 350 mmo AXEY WA
Af e "Ege ALADVM, Fluke, 75), ZAY 47| (HP,
high-volt probe, 1,000:1, Tektronix, P6015A), 221, &3
ARy, film type resistor)& A&t A3t} o] 2=
&2 7144 FEAMini Vane YK-80AS)E A}&3t%t)
EE A¥L 2gxrl 2EdIE €Hd9 Ay (acrylic,

40x50x30 cc, 22=1 °C, 30+1 %RH) WA S35}

HVT: high voltage terminal
WW: working water

WR: metal water reservoir
WP: water-pen point

(a) schematics of water-pen point electrode

Water f;as ge

(micro-channel type)

(porous type)

(b) cross—section of two types of water-pen point

I8 2 FEE=2 s
Fig. 2 Closeup configuration of water-pen point electrode.

2 2 HA

a9 28 & Adged AHSH AT fgxeld, £33
%l I A d3dxzE FAHAHIA
Y FAASoRZE AGY 4 WS, F HAYEZ HAY
&7 F(porous point)# wle]ZZ AHd  H(micro-channel
point}e] 27k & AMESE T ¥ 2b)E AW 54 A0
& FHAAFY 9 ARz, g3y £HL 3% ETE
(porosity)& 7Fxl zlejw, wlejag d =3 Wi
Abgel wholaR Ade FROKKE 71 Ao
AL FL4(r=030 mm)stA A=A FRY w
HIE $13 59 939 F4 AAIE A¥s9
A=l ol 2u#HF(KCle] EFd HAEZE 52 mS/cm)7}
THAANZ ALEH AT,

B

a9 3¢ $A39 A%
e etk HAARE, Z2U ANAYAN 527] A
zpate] MA8 Z7harol =

784

o PASAS FEHRATT, 12) SAAFE B34
3 2o 497t o B ge A& + U3, 5Y A
AgolAe BRAFE 4 >0 FA>vhlA 2
4 39 &4, IS4 A9 Aevt F3d vE 2 dAA
57 Qo] 1g nel FUoh olsh L AR, FAYI
B FHdde] AAAEHT TRl FEte] FAH
UM F& HAFA vF A7|AEET} Wi, FH o] T4
=7 MEd ez Atz dnl1s-16].
160
—_ (B~ Metal point electrode
i 140 1| 46— Micro-channel WPE
_ —— Porous WPE
7 120
h,'\ Positive Corona
- 100 1 preakdown:
@
580
=
O 60+
g
e 40 )
S 20
0 T T +
0 5 10 15 20 25
Applied Voltage, V, [kV]
(a) positive corona
160
—_ —(@— Metal point electrode
< M0 5 Micro-channel WPE
= 120 4 —— Porous WPE
O
N,\ Negative Corona
100 1 breakdown: %
]
= 804
=
O 60 A
]
5 40
=
=]
O 201
0 4
0 5 10 15 20 25
Applied Voltage, V, [kV]
(b) negative corona
a9 3 +EN3D 35 N3] HE-HY 54,

Fig. 3 |-V characteristics of water-pen point and metal
point as a function of applied voltage.

@8 oy FHY F9ot vhelaz Ad $3rd o
g nel Fovh m2u AN dAge 3% A

AFo] @A Yelws, daddadge F
AAFH gy FAATL Aok Ao, nlojaw
A dehdth ok 2o A
A o], £33 MHe] $HRF)
0 = F sABE B34y $23 npola
2 A FHe ANAEEET ohiet AMve F £
»n AoZ AlRHEY ®
ks

I
o -
1 599 A9 35 A3 golal £3 AwdlAd
[e]
+



Trans. KIEE. Vol. 58, No. 4, APR, 2009

~ o)
T
MM ity Lt - -
i ot s ® s
oA £E = s
fir o) 2 A
GBI cia = ciw
JIL\OIx_vE .mMP < w £z <
o T g A 287 & = 253 ¢
G S HIE 2 8108 B}
] 25 I~ o 2 &
7w T L S5E) 2 s 2 SEE
A om0 S L 5 5 4 )
S [ AL AL
& = 2
ﬂﬂ%x ™ e =
M el 5 2
ny S s O a =
PCOLE S =g =
T N < 2
5 8 ur A =
o T €«
T omo RO
~
&eﬂme o = 3
e T T T T 3 T T T T d
< 04 g = = o eF g8 = = = =S
T o
™ - ﬂum [Mv/s/u] £ PIRIX UOHEIIUAD) PUIA [Mys/u] g ‘ppPIX uoneIdUIn PUIA
el
oA oE
o 1n R oF
k=
o
o
a r a -
*4 - 8
] ™ 2
ujr m
— g — 7 9
Z % W
— = ©
= < I
S a2 % 8
s 9 e 2 I %
3R R e s 2 o9 g
£z > = £s o> = g
S5 = 3 £3 e 2 KRG
S ER 2 o =28 2 2 w
£3% 2 = 3 £5% | 2 & 5 4 %
s 2% i sgs|c¥ = kel
Ssfles < $228/388 w < o o
SES|CE =525k T3
| £3 £z o
o4n i $49) 5 7
L, S = 1. Rl
o
s/m] M4 ‘Kydop A puipy d1uo [s/u] Hy ‘IO A PUIA HuO]
/ O[PA PUIA dMUOT < <
M o
[

Input Corona Power, P [W]

and metal point as a function of applied voltage.

{b) negative corona

!

o

A4r

0
ulr

u ZRAT A el A -

=

of

T0

wjr

Fig. 5 lonic wind generation vyield characteristics of water-pen

point and metal point as a function of input corona

power,

%o oju

%

il

o

A4

o

A
KR

i+

o

a71= o

A e,
o] melzE AY FAuY

3L A
G

A7H el A &)

o %

=
="

o
o
o
el

B
il

W
o

ol
w

oH

Ho

il

it
b

29 2N EAFe AR

)
ha

9 %

\

<0

AA

7%0

)

o]l 125 kVe

q

XL

17}

0

o}

B

2 AlsH

il%

e

Adr

rin

il
!

KH

4
)
Lo

™R

ol ¥ A7 et

of %3

~
o

g

KE
&
70
o

™

4
~NH

W
T

Heo Z7le] we} F

b 17hA

3]

ol hu] ¢

N

al
=

o

ol W

Z7HE A
_c?_

3ol
4

He

2 Als

o

785



==X 582 4% 20094 48

3

(]

7|5

70
ur

1.29
4.75
2.02
1.87
1.14
1.88

[m/s] [m/Ws]

Vi
1.88
2.61
2.16
3.53
4.05
3.22

P

(W]
1.46
0.55
1.07
1.89
3.54
1.71

Ic
[bA]
97.5
30.7
73.5
90.0
150.5
85.5

Va
[kV]
15.0
18.0
14.5
21.0
235
20.0

Electrode Type
Metal Point
Micro Point
Porous Point
Metal Point
Micro Point
Porous Point

for different corona point electrodes.

Discharge
Polarity
Corona

Negative
Corona

Table 1 Comparison of peak ionic wind velocity characteristics
Positive

12.5 kv)

(negative corona)
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