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Effect of Discharge Electrode Shape of a Barrier Discharge Type Gas Pump on
lonic Wind Generation

=

(Deok~hyun Hwang * Jae-Duk Moon)

Abstract - Existing cooling technologies no longer provide adequate heat dissipation due to excessive heat generation
caused by the growing component density on electronic devices. An ionic gas pump can be used for the thermal
management of micro-electronic devices, since the size of pump can be reduced to a micrometer scale. In addition, the
gas pump allows for gas flow control and generation without moving parts. This ideal property of gas pump gives rise
to a variety of applications. However, all these applications require maximizing the wind velocity of gas pump. In this
study a barrier discharge type gas pump, with a needle-shaped corona electrode instead of a plate-shaped corona
electrode, has been investigated by focusing on the corona electrode shape on the wind velocity and wind generation
vield. As a result, the enhanced wind velocity and wind generation vield of 1.76 and 3.37 times were obtained with the
needle-shaped corona electrode as compared with the plate-shaped corona electrode of the proposed barrier discharge

type gas pump.
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Fig. 4 lonic wind velocity characteristics of plate-shaped
corona electrode for different applied AC voltage and
frequency.
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Table 1 Specific data comparison for needle-shaped and
plate—shaped corona electrodes

Ve | Vi | Tup | Ly | Pup | Pux | Vwr | Vi \Vwp/Vie| Yup Yy | Yu/Ywe
[kV]| [kV]|[mA]| [mA]} [W] | [W] [[m/s]| [m/s]i [-] |[m/Ws]|[m/Ws] [-]

8.0 |5.66|046| 0321 2.60 [ 1.81 [0.51] Lie | 227 | 0.196 | 0.641 3.27
10.0(7.07(0.76] 0.56 | 5.37 | 3.96 [0.63] 141 | 2.24 [ 0.117 | 0.356 | 3.04
12.0(8.49(1.05{ 292 | 891 | 7.81 [0.67| 1.61| 240 | 0.075| 6206 275
13.0{9.19(1.30; 1.06 | 11.95( 974 10.69| 1.70 | 246 | 0.058 | 0.175 | 3.02
14.019.90| 1.59] 1.24 | 15.74 | 1228 | 0.65( 1.76 | 2.71 [ 0.041 | 0.143 | 349
15.0{10.61] - | 143 - 1847 - L72 - - 0.114 -

(% 194 A=A PK, M, N, P, W= Z}Z} peak, root-mean-
square, needle, plate, wind& 2|n]gt})
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