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The Comparative Characteristics of Five Types of Ionic Wind

Takayoshi Apacni, Hidetoshi YamasuiTa, Hiromitsu NAKABAYASHI
and Chikara Masapa

Abstract

The force from ionic wind (IW), caused by a corona discharge, is one of the particle collecting forces in

an electrostatic precipitator, which has recently been studied. The ionic wind is classified into five types by
different discharge electrode polarity and discharge generation methods. These are: positive, negative,
alternating current (AC), secondary and back discharge ionic wind.

This paper outlines the characteristics of these types of ionic wind and gives comparisons between them
when observed in a needle to plate electrode system. To study back discharge ionic wind, mica of thickness
1 mm and area 226 x 229 mm? with some | mm diameter holes was placed on the plate electrode.

The results may summarised as follows:

(1)  The peak value of ionic wind velocity at the same applied voltage is highest for positive ionic wind,

lower for negative and lower still for AC.

(2) The peak value of ionic wind velocity is proportional to the square root of the corona current and the
slope of this straight line is highest for positive IW, less for negative and smaller still for AC.

(3) With AC ionic wind, the special phenomenon of an arrow-current of air is observed, and this is named

Arrow Type IW.

(4) Back discharge IW occurs when the applied voltage exceeds about 17 kV at a discharge distance of 50
mm. Although back discharge IW becomes strong with increasing applied voltage, it tends to be
suppressed by negative IW from the discharge electrode.
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Table 1 Ion mbility (O°C, ImmHg) '#
Gass | b (mls/Vjm) | b (mis|V/m)
 Air (dry) } 0.16 | 0.10
Air (pure) | 0.19 | 0.14
H, | 0.62 | 0.45
H, (pure) 590 1.0
0, 0.14 0.1
N, 0.14 0.097
N, (pure) | 1 l

| | 0.097

Table 2 Classification of Ionic Wind

1| positive IW (by positive corona discharge)

2 ‘ negative IW (by negative corona discharge)

3 . secondary IW (by collision between 1 and 2)

AC-IW (by AC corona discharge)

5 | back discharge IW (by back discharge in EP)
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Fig. 3 Arrow Type IW due to AC discharge
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Fig. 4 Comparative distributions for positive, nega-
tive and AC Ionic Wind
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