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ABSTRACT: When a strong electric field is applied between a sharply curved electrode and
a blunt surface, the corona may result in a gas movement in the electrode gap which is
directed toward the blunt surface. That is called the corona wind. It enhances heat and mass
transfer between the surface and the surrounding gas. Moreover such enhancement causes no
noise or vibration, which can be applied in complex, isolated geometries, and allows simple
control of surface temperatures. This paper examines the relationship between the corona
wind and the relative humidity. The facility consists of high voltage power supply, thin tung-
sten wire, plate electrode, multimeter, microammeter and flow meter. Gas velocity is a linear
function of voltage, relative humidity and is proportional to the square root of the current.
The maximum velocities for the positive and negative corona discharge are 1.9m/s(2.74
CMM/m), 1.5m/s (2.15 CMM/m), respectively.
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Fig. 1 Mechanism of the ion wind by corona
charging.
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Fig. 2 A schematic layout of the experimental
apparatus.

Table 1 Specifications of the test device

Component Specifications (mm)
Device (WX HX D) 220%150x 44
Test Wire (d, 1) 0.1, 200
device
Plate (a X b) 200% 33

Table 2 Specifications of the constant tempera-
ture and humidity chamber

Specifications

Electric power |AC 220V, 3 Phase, 3W, 60 Hz

15~45+0.5C, 1C/min
10~90+2%

Temperature
Relative humidity
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Fig. 4 Corona wind velocity as a function of
the applied voltage for positive corona
charging.
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