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Abstract

In this paper, EHD(electrohydrodynamics) characteristics of AC corona discharge for the various
frequency was investigated. Ionic wind velocity is controlled by the frequency of applied ac high
voltage, and maximum velocity of the ionic wind is obtained at 1.2kFlz. Maximum velocity are 1.90 m/s
by metal corona electrode and 2.72m/s by wet porous corona electrode, These attain 91~99% of the
maximum Vvelocity in the DC corona discharge by adjusting the frequency through the experiments. In
this paper, wet porous corona electrode has high possibility of cooling methode because a AC corona
discharge using wet porous corona electrode is able to eject more water droplets than DC corona

discharge.
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Fig. 1. Schematics of the experimental setup
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Fig. 3. Trace of the water droplets ejected from
wet porous point electrode

Sollis F3h57h 27kl we} m=u 4R}
Sk, ol 1 2014 Tk AL olg
$7h FEAATE) Bl lsel f 2 e}
7} Uehd 213} o] AT o] 92) SO Al%

T 4= QUbEE W Y] Fke vl o
oJeFLe] e 54 etk Tk 37}
vl W} s B AY)E MEene Fus
o] War} o] F Lol L FA e o= 7]

o

d

ook ol

ZW - A7) AN ek =] A2678 A123, 20124 129 @



3.0

2.5 4

2.0

0.5 4

Ionic Wind Velocity, v, [m/sec]

0.0

Wet Porous Point Electrode

—e— /=200 Hz
—A— f=400 Hz
—v— =600 Hz
—0— /=800 Hz
—e— f=1000 Hz
—e— £=1200 Hz
—%— f=1400 Hz

8 10 12 14 16 18 20 22

3.0

Applied AC Voltage, V, [kV]

(a) ot &Il B2

25 4

2.0 4

0.5

Ionic Wind Velocity, v, [m/sec]

0.0

Metal Point Electrode

—e— /=200 Hz
—aA— =400 Hz
—v— f=600 Hz
—0— /=800 Hz
—— /=1000 Hz
—o— f=1200 Hz
—*— f=1400 Hz

Jd8l 4. w
Fig. 4.

= ¥y
An§

= [}

o]E]_ o)

& = A, e

TR Fohah b e
1 o5 A7k 21Ale] W sl ket k)

8 10 12 14 16 18 20 22

Applied

(b) B&ANT

AC Voltage, V, [kV]
o B2

7 Iz WHA| 0|235 5

Ionlc wind velocity characteristics for the
AC corona discharge

o] &) 7h

ol Q7bAske] Fare] Wslel wet o)
= thee] 2 (Dol eJal T

AEH5].

1

E
x, = H'T sinwt D

A7NA i 0129 OB, Wiz A7bdgte] Fu)

D

ol o3k Zramolr). A=A o] o
1.32em™/V - sec, 554 o]29] o] LE 21lem”/
V - secolB®, 919] 2ol oJtH o] 259 o5 Az
© =200~1,400Hz2] 749l 14.0~46cm =

Wet Porous Point Electrode
—e— (=200 Hz
—A— =400 Hz

—v— f=600 Hz
—0— f=800 Hz
—o— f=1000 Hz
—e— f=1200 Hz
—%— f=1400 Hz

oft

s

L
a

25

20

0.5

Ioninc Wind Yield, ¥ [m/sec/W]

0.0 30
wg“éw
3
1 Dy, 4875,
\;é\ 4 g,

Metal Point Electrode
—e— =200 Hz
—a— =400 Hz

—v— f=600 Hz

—o— f=800 Hz
25 —e— /1000 Hz

—o— f=1200 Hz
2.0 —%— f=1400 Hz

Toninc Wind Yield, Y [m/sec/W]

Q\\&N
8 5. CIIE=0f M2 O|=2ES Y 20|15 M
Fig. 5. lonic wind velocity and yield characteristics

as function of frequency of the applied
power

Journal of KIIEE, Vol. 26, No. 12, December 2012



<
o~
Jo
—_

%O

X

Al ke st

4

3
Tl

el

EACAR

FA T
=
=

165k Vel 4] o}

al

°©

1

ol w]shol

15% 57}
Aol A

1,200Hz, VP
oF
B oo

[e)
L

f

[RERERET

°©

7}

=

o

H= Ay A7t

24 A=A A E]
=7} 1,200Hz Y o,

-

oy

744

=

(¢

+od

[

(e

=

=

=

o] Ao}

PN
T

Ho

.

o

i

3
R

+
oy
oH
oy
4
Ho
o}

o
e

M

o

N

i ®

v O#E
4r o
in

-

oy

o

° - Ho
T % o
W oxE o
i .cl Lt
=)
XT Mo o

2
=
Iz

7}

No =

=

Flet

S

]

o
1l

o] Ao o =LA
7ol €]

2 Al Eh

ot} o] &% WAo| e 9l7hd el o

Hr
el

-

= A =
U e AR

KR
T

PN
T4

%
NE o o ok

|t gkoll =&

bof %

°©

7}

=

o

of ute}

1

kel
=

200Hz°l A1
o oleFsol A Al w5 ERIATL

f

=F&ol 7t
E

o

hin
=
A
A~

0

o wje} FHo) WAool ven)

2.7].6]—
7}
ok
o}

o

3

s

[e)

|22 7}

F4

R

Fod £=1,200~1,400Hzl A =

80967 L= ol A

(9

=

o

- A7) AN 83 =EA] A|268 A123, 20124 129

o] &40l
) o] &F 4]

a5

)

F5p57h
s

Z
=z



% 3 HAA T4 wsd e A)gAds 5

References

(1) Rafika Mestiri, Ramzi Hadaji, Sassi Ben Nasrallah, The
electrical discharge as a source of a medhanical energy,
Desalination 220, pp. 468-475, 2008.

(2) Matthew Rickard, Derek Dunn__Rankin, Felix Weinberg,
Fred Carleton, Maximizing ion—driven gas flows, Journal of
Electrostatics, 64, 368-376, 2006.

(3) E. Moreau, G. Touchard, Enhancing the mechanical
efficiency of electric wind in corona discharge, Journal of
Electrostatics, 66, pp. 39-44, 2008.

(4) Jae-Duk Moon, Jae-Seung Jung, Jin-Gyu Kim, Sang-Taek
Geum, An EHD Gas Pump Utilizing a Wet Porous Point
Electrode, IEEE Transaction on Dielectrics and Electrical
Insulation, 16, 3, pp. 622-628, 2009.

(5) Choon-Saing Jhoun, Electical discharge and high voltage
engineering, Dongmyungsa, 2003, pp. 22-149.

(6] M. Tanski, M. Kocik, J. Mizeraczyk, Electrohydrodynamic
gas pump with both insulated electrodes driven by DBD
discharge, Proceedings of 7th Conference of the French
Society of Electrostatics, pp. 351-354, August-September
2010.

O MK N

BT (@7Ek5)

1979 49 1494, 2004 25 st
sl AR EE 242007 =
et diste A7t 4 (AA.
2011 A&Eusa gigd A7)

SR (&RE)

19679 2¢¥ 24948, 1990 AL dga
T8t A7) Fsty <9 199449 A E
st it ) Feka Z&t](ﬂ/\]_)
1998y AEYew ey A7)k
Z(dFAL). 20000 AEetu A=A 7]
FsE BK21Z23 4, 2001 ~20081 AF

) &} al xmxw]mﬁ #ﬁ# 2008 ~2012¢d 7 &
ety A ARA7)FEE s 2012d ~ & A AE
et ITHe 7] &8s ﬂ?

Journal of KIIEE, Vol. 26, No. 12, December 2012



