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ABSTRACT: An experimental study is conducted to investigate the characteristics of the ion
wind generated by the electric field between a needle electrode and the parallel plate elec-
trodes. The ion wind enhances heat and mass transfer between the surface and the surround-
ing gas. Moreover such enhancement makes no noise or vibration. This study is conducted to
develop the electronic cooling device. The measured gas velocities and heat transfer coeffici-
ents are proportional to the applied voltage. The heat transfer coefficient can be increased as
compared with a natural convection. The maximum enhancement of heat transfer obtained in
this system is 47% for 3 W in heat transfer rate.
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Fig. 1 Generation mechanism of DC ion wind
by corona discharge.



1024 oY -

A %52 Qo ol AsE v o
Folg wao,
2z $Ael s BT olese ANFL

AYwA AR, o &3l siael el& ol

B8t F/1RAE VAP o8 A% o5L
35 52 don WA, o]LEL oLy

ol B3, A7lo]TEo EF4F F50] wan,

HAF o TFVA0) F25E o 2F 4%

o gold e %Y 4 Atk
3 MK % My

Aol ALEE o] F TAAXNE =FPHo]
HAage A% 08mm, Zol
25 pme] 2HAE 2T AP F& ALY
, AT olzd e /S ¥ ¢Fuw IE
Fasle AxARDoH, AT HA =S

171 918t 3% 2HojA o FaEc. AYE
8 nAY FFAX AFZFB(1KQ)
ElnlE & o]&3ly I2E FAIIYeH, =
WAAN BAZEHADIH FAF AboldA
WAAFRE EAHEY) dstd R
o g HEluEE 94dsgd. o
AL dMFEA(TS], 8386)E )&

2

tlo

2

ME MR oX Rt R oY B orik

%@L
o B

I
B\

o
ofd
o

10 nm .

3 o /\ \/ .
P J
A / A

Py

7

-

Fig. 2 Schematic diagram of the ion wind

generator.
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Fig. 4 Characteristics of corona voltage—current and voltage-velocity.
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