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Abstract:
glow discharge are described. In DC electrical field, by

XA, A

Some methods of generating atmospheric-pressure

means of changing the structure of cathode, the glow-to-arc
transition is prevented, and the glow discharge is stabilized.
In AC

discharge will appear by using dielectric barrier layer and

electrical field, the stable homogeneous glow

high-frequency power source.
Key words: glow discharge; micro-hollow cathode; dielectric

barrier discharge; nonequilibrium plasma

1 5§

UL AR RS T LB BB R B 60, X
FRRCEA BT Z 80 b N R RTR, nar kAL 38 A L
VIR KW H B R OB IR LA B R B A LU
WL BT R R SN WA R AT SR B . 3O A B Bk e %
FRRBEE BRNERETHE -2 KSR
TESE TR B — R S SRR L 1) SO A e Y
LB, T A I R M R B B AR X 1
Fr R FRE PR AT AR A B 64 B AR v AR ) 22, 3ot
FTRWBA, RALE BHE AR B TR 8
A T3 BEL 24 B30 R L W7 A 20t 40 o) i A e ) o O
BEREFRBEEMAN, MEHARREANS
HEE NS B OO TSR R AR (X kHz
E)R IR, S R 2RO RKET
iy

¥ 7% B 3 . 2003-06-23

2 RSETHEREXBBHTE

RSETHECKES THRE, FlmE %R
HIZEIT, BERGSET , Hadltla R, H
SR R R R SURHF 7 RIE B, AR
BEASUFEE K, B 0 50 BE TR K, AR s et B 2 4%
X AR IR R IE B T sE BN ERE 7
RERHIEMER TARMIBE, PR THRERS
Sk B X AR RS KBS T8
TREFIGIMER T RREE, XX H— PR fH
TR R LR T IER B, WS BOE B8 A
AT BT B
21 EREHRBHERKS

i/ T VL G P AL 2 AT o AR S A 1 0 E R
P G R Oy CR VR - R a7 v )
R A% 5 BB K BRI 1,

N
IR
PR

WL EORS 5
B 1 AR I B ER, FHFESA
kR — R REREA, AR
A TR AR, EOKE R T SRR, 7 ot
FA, DR I00C B P 52990 5 24, +f0 M) SR R 7K 8 A e L LA
FIF B, BUR AR A5 B AR R s B B A e
Fim EBREITE 10 mA/em? AR, BAKH 1k B IR AL
L R S ] B R TR R 1004 - em®) 3B
) £ MY T AR O L R €O, WO BR R,
ERAKRGHNERBEHEASTHAE, T4
HTPRERED 102 cn®) B R,
22 EHRMASHEFHRSE
R e T oL o B T R B 3 8 R A B AR IX 7 6 9%




<42 - December 2003

High Voltage Apparatus

Vol.39 No.6

RIEHY, — RO SRR B B AR X B B R
JE | AT {68 I B8 715 B A5 , 78 R R 2038 B AR X e 7]
WL R A X AT E S B R R
AR R SE B WL 2,

R ] 1

3 7
B o
nE—-00 B @ B Oy
Fﬁ’f&"—rﬂ t M?-

] 2@;&1?@[‘)@#&5&%%*@%&@

REERRGHMHMREERT ERENER
TR, o R R A TR, S B AR K
TRy, o E stk 2R R B R B B
A s 2R B AR B /D T B R A, E AR A
THRUHEE FARAREHNRECEAE, EEH
HEERS S ERE R, E R E R R £
THCER B AR, B AR B o B B3 A T i A B L (B
AT T8 AR E LI R B R A

3 KRETRREXBMEBNTE

SR P Ak 448 5 A A7 A\ oL 5 TR TR BB A B
RELPS e BB VZ R, KA e 58 5 R
RE, BRTERSAE SR EA S T I tA R
SFR LT R . A BB PSR S LT 3(a)

/Em&
LN
"R I 2
e Mo
N ER
(a) AR B (b)Y R 12

B3 AHRMESERBEHRER

3.1 TREHDHESEXHE

MR EERENEEEN BT EERY
W, REL PSR R B R R A K
L, VIR, B A BRI ST 3 FE A TR AR FRUAR 1] m A 4
Bor W T TR ERMS REG T REYSE
FEHRR! B Mk E M ¥ E R ARSI E (B kHe
UEYEBEERS AKEERH, WRE THIN
WEN U RN REBAE THRIRRS
BEREMBLH T AKETERPHIEEHABE,
BEEWREARFRA 10 kH: BRERS P,/ CCD
B R AL bR R R B R RO BRI ST HCR
RARBEARBRHERTY LE 4, NEHERE
A E R

TUB 4 MR 10 no BT RMLE RO B 16

EHRE FEABRREN—TRAREEIAM
A 1A BT o S PRk a2y
Bops, MEARPFREAEE s, K THLHK
HUER 8 ns SRk b, BB B S O B A 22 S R 1 5
RaE, BT LA Rl 2 8 R m] BT X M RL AT A
BB R A ORE R E R,

32 XHRBETREAHRE

St F AR A, BN REMBEER, &
AR R, —FEN B BAR AR 807
%A 3(b)4,

MR B (B kHz LA B BIRE, fUR H &
WS O B IR BB RBR s, 5 R
i A B RE $ 0 6 T e AR B GBS B0 B s BN,
B RS E A ARt ps, R HITE RS,
MBS EAERFHREARN 102 (T em®) BEXR,
T S 4R A 5 BEL 44 1 % 7 e, B 25 ] A9 B T VR BE AR
10°(4~ em™) BRI,

4 HiE

M FERSE T RS, KSUETELK
MK TRSENTENERRE, MATIZR
8,5 FES TR A, KT B s A 7= 4
RBEETHREETESSEFE), JRHEAY
B B AR RO, B LT & BRI IR  IEE
ERGHE W LR R AL E ST, A A RO
AR R HLEE A T o A e 7 A B R T VR i
B R A2, AT 4 5K Br LA $8 LK 3R

SE WK .

(11 T C Montie, et al. An Overview of Research Using the One
Atmosphere Uniform Glow Discharge Plasma (OAUGDP) for
Sterilization of Surfaces and Materials [J]. IEEE Trans. on
Plasma Science, 2000, 28(1): 41-50.

(2] BEE, B &, ¥ #. BERCR MR R EEELE
PrE). EARREFER, 2001, 19(2): 125-129.

[3] M Kogoma, et al. Raising of Ozone Formation Efficiency in a
Homogeneous Glow Discharge Plasma at Atmospheric Pressure
[J]. J Phys D: Appl. Phys., 1994, 27(9): 1985-1987.

[4] E E Kunhardt. Generation of Large-volume Atmospheric-pressure
Nonequilibrium Plasmas (J]. IEEE Trans. on Plasma Science,
2000, 28(1): 189-200.

(5] MER, ke, i, B HHEEN CO, BOLRAKEH
BERBR[]. FEER, 1994, 14(7): 673-677.

[6] A H Mohamed, et al. Direct Current Glow Discharge in
Atmospheric Air [J]. IEEE Trans. on Plasma Science, 2002, 30
(1):182-183.

[7] N Gherardi, et al. Mechanisms Controlling the Transition from

(T#HE 46 W)

Glow Silent Discharge to Streamer



. 46 -

December 2003

High Voltage Apparatus

Vol.39 No.6

B30 .

(1]

(2]

31

[4]

(3]

(6]

g

(8l

91

{101

(t1]

{12}

{13]

® #E, EHME, & H,% EHD BABEAHRATHEEN
B R w R A BHEFEEEE, 2001, 17(1):
36-44.

H Kalman, E Sher. Enhancement of Heat Transfer by Means
of a Corona Wind Created by a Wire Electrode and Confined
Wings Assembly[J]. Applied Thermal Engineering, 2001, 21
(3): 265-282.

P H G Allen, T G Karayiannis. Electrohydrodynamic En-
hancement of Heat Transfer and Fluid Flow [J]. Heat Recov-
ery System & CHP, 1995, 15(5): 389-423.

S M Marco, H R Velkoff. Effect of Electrostatic Fields on
Free Convection Heat Transfer from Flat Plates [R]. American
Society of Mechanical Engineers(Paper), No.63-HT-9, 1963.
H R Velkoff, R Godfrey. Low Velocity Heat Transfer to a
Flat Plate in the Presence of a Corona Discharge in Air[J].
Journal of Heat Transfer, 1979, 101(1): 157-163.

R J O’brien, A J Shine. Some Effects of an Electric Field
on Heat Transfer from a Vertical Plate in Free Convection
[J]. Journal of Heat Transfer, 1967, 89(1): 114-116.

M E Franke. Effect of Vortices Induced by Corona Discharge
on Free-convection Heat Transfer from a Vertical Plate [J].
Journal of Heat Transfer, 1969, 91(2): 427-433.

M E Franke, L E Hogue. Electrostatic Cooling of a Horizontal
Cylinder[J]. Journal of Heat Transfer, 1991, 113(3): 544-548.
BigHk, BES, REF, % ARABRGGHE QA kR
[Al PEIIRYBEESERERERSYC], &1, 1984.
M Ohadi, D A Nelson, S Zia. Heat Transfer Enhancement of
Laminar and Turbulent Pipe Flow Via Corona Discharge[J].
International Journal of Heat and Mass Transfer, 1991, 34(6):
1175-1187.

B L Owsenke, ] Seyed-Yagoobi, R H Page. Experimental In-
vestigation of Corona Wind Heat Transfer Enhancement
through Wire-plate Corona Discharge[J]. Transaction of ASME,
Journal of Heat Transfer, 1995, 117(2): 309-315.

B L Owsenek, J Seyed-Yagoobi. Theoretical and Experimental
Study of Electrohydrodynamic Heat Transfer Enhancement
through Wire-plate Corona Discharge {J]. Journal of Heat
Transfer, 1997, 119(4): 604-610.

M E Franke, P R C Hodge. Corona Wind Cooling of Hon-

(14]

(15]

[16]

{17]

[18]

(19]

[20]

21]

22

zontal Cylinders in Air [A]. Proceeding of the ASME-JSME
Thermal Engineering Joint ConferencefC], Mauii, 1995.
Bhattacharyya, Souvik, Peterson, et al. Corona Wind-aug-
mented Natural Convection Part 1: Single Electrode Studies [J].
Journal of Enhanced Heat Transfer, 2002, 9(5-6): 209-219.
Bhattacharyya, Souvik, Peterson, et al. Corona Wind-aug-
mented Natural Convection Part 2: Multiple Electrode and
Flow Visualization Studies [J]. Journal of Enhanced Heat
Transfer, 2002, 9(5-6): 221-228.

Wangnipparnto Santi, Tiansuwan Jirawan, Sujin Jiracheewa-
nun, et al. Air Side Performance of Thermosyphon Heat Ex-
changer in Low Reynolds Number Region: with and without
Electric Field [J]. Energy Conversion and Management, 2002,
43(14): 1791-1 800.

A Yabe, Y Mori, K Hijitata. EHD Study of the Corona Wind
between Wire and Plate Electrodes [J). Americans for Inter-
national Aid and Adoption Journal, 1978, 16(1): 340-345.

A Yabe, Y Mori, K Hijitata. Heat Transfer Augmentation
Arcund a Downward-facing Flat Plate by Nonuniform Electric
Fields [A]. Proceedings of the Sth International Heat Transfer
Conference[C], National Research Council of Canada, 1978.
Tada Yukio, Takimoto Akira, Ueda Daisaku, et al. Heat
Transfer Enhancement in a Convective Field with Corona Dis-
charge [J]. Transactions of JSME, Part B, 1991, 57(533):
223-228.

J  Seyed-Yagoobi.
Electrohydrodynamic
Wire-plate Corona Discharge [J]. Transactions of the ASME,
1997, 119(2): 604-610.

Shooshtari Amir, Ohadi Michael, H R Franca Francis. Ex-
perimental and Numerical Analysis of Electrohydrodynamic

Theoretical and Experimental Study of

Heat Transfer Enhancement through

Enhancement of Heat Transfer in Air Laminar Channel Flow
fA]. 19th Annual IEEE Semiconductor Thermal Measurement
and Management Symposium{C], San Jose, USA, 2003.

A Yabe, H Maki. Augmentation of Convective and Boiling
Heat Transfer by Applying an Electrohydrodynamical Liquid
Jet  [J]. International Journal of Heat Mass Transfer, 1988,
31(2): 407-417.

EEBN . ZF:£(1973-), %k, ThsEA HEHARL

B OREBERERR T BAFE,

(LB 02 R)

(8

9

Discharge in Nitrogen [J]. IEEE Trans. on Plasma Science,
2001, 29(3): 536-544.

EFH, FEMH, WUR, % ASOH: THBEXERSET
FEEHOR[)). BHEEREAR, 2002, 28(S1): 39-40.

F Massines, et al. A Companison of Polypropylene-surface
Treatment by Filamentary Homogeneous and Glow Discharge in
Helium at Atmospheric Pressure [J]. J Phys D: Appl. Phys.,

1998, 31(24): 3411-3420.

[10] U Kogelschatz. Filamentary, Pattemed, and Diffuse Barrier

Discharges[]]. IEEE Trans. on Plasma Science, 2002, 30(4):
1400-1408.

EE@mA.HEMNA972-), 5, AL P 2 &

MEHEEH AR AR L F L4, £15.029-2668626,



