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Visualization of Electrostatic Cooling Field by Thermography
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ABSTRACT
The experimental study on the electrostatic cooling was carried out by using a thermography.

The DC corona discharge was occurred between a needle and a flat plate electrode under the

applied negative high voltage ranged from -7 to -50 kV and the needle-plate gap varied from 15 to

50 mm. The temperature field of the plate electrode was measured by a infrared scanner and the

surface temperature distributions of the plate electrode were evaluated and visualized by a

thermography system. The local heat transfer coefficients near the stagnation point were enhanced

with increasing the applied voltage against the natural convective heat transfer field, while were

decreased under the considerably higher voltage.
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@ Electromagnetic shield case @ Traverse table @ Needle electrode @ Plate electrode

® Support beam ® Traverse table D Variable resistor ® DC high voltage power supply

© Digital ammeter @ Digital voltmeter @ Battery ® Infrared scanner @ Thermography system
Fig.1  Experimental apparatus
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Table 1  Specification of thermography system

Infrared detector SPRITE
Spectral response 2~5 ¢m
Measurement range —20~500°C
Field frequency 25 Hz
Line frequency 2500 Hz

280 (interlace4:1)

Resolution 100 elements/line

Sensitivity (NETD) 0.1°C

at 30 °C object temperature
T2%or*2%C

Lines per frame

Accuracy
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Fig.2  Tested plate electrode
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Fig.3 Applicd current-voltage relationship

Table 2  Expeimental condition

Gap Applied voltage
L (mm] Vo [kV]
15 - 7,— 10,— 15,— 20,— 25
20 — 8,— 10,— 15,— 20,— 25,— 30
300 | — 10,— 15,— 20,— 25,— 30,— 40,— 50
40 — 10,— 15,— 20,— 25,— 30,— 40,— 50
50 — 10,— 15,— 20,— 25,— 30,— 40,— 50
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Fig4 Thermal images (at needle-plate gap: L



Z 60—
. * 0kV, OmA
H 0 —8kV, 0.038mA .
S B _10kV, 0.040mA |
= O —15kV, 0.046mA

40k ¢ _20kV, 0.090mA -

- O _25kV, 0.150mA
¥ -30kV, 0.220mA |

Local heat transfer coefficient

Needle—plate gap : L=20mm

I 1 ¢ L 1 l L
50 100
Distance from the stagnation point : r [mm]
Fig.5 Distributions of local heat transfer coefficient
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