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An Maximization of lonic Wind Utilizing a Cylindrical Corona Electrode

g s w A

(Jae-Seung Jung - Jae-Duk Moon)

Abstract - A corona discharge system with needle point or wire type corona electrode has been well used as an ionic
wind blower. The corona discharge system with a needle point electrode produces ions at lower applied voltage
effectively. However, the corona discharge on the needle point electrode transits to the arc discharge at lower voltage,
and it 1s hard to obtain the elevated electric field in the discharge airgap for enhancing the ion migration velocity due to
the weak Coulomb force. A cylindrical corona electrode with sharp round tip is reported as one of effective corona
electrode, because of its higher breakdown voltage than that of the needle electrode. A basic study, for the effectiveness
of cylindrical electrode shape on the ionic wind generation, has been investigated to obtain an maximum wind velocity,
which however is the final goal for the real field application of this kind ionic wind blower. In this paper, a parametric

study for maximizing the ionic wind velocity utilizing the cylindrical corona electrode and a maximum

ion wind velocity

of 4.1 m/s were obtained, which is about 1.8 times higher than that of 2.3m/s obtained with the needle corona electrode

from the velocity profile.

Key Words : Corona discharge, Ionic wind velocity, Cylindrical and needle corona electrode, Velocity profile
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Fig. 1 Schematic diagram of ionic wind generation system
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Table 1 Cylinder inner diameter and diameter ratio of o/D

Uz Y RSN APl bl

type of cylinder electrode| no. 1 | no2 | no3 | nod | nob

cylinder inner diameter,
d [mm] 173 | 206 | 313 | 441 | 6.19

ratio of d/D
(D=25.00 mm)

0.069 | 0.082 | 0.125 | 0.176 | 0.248
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Fig. 2 |-V characteristics of ionic wind generation system
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