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Study on EHD Fan with Two-dimensional Electrode System

(Performance Curve and Effect of Electrode Installation Error on Performance)
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Abstract

The performance of an EHD (Electro-hydrodynamics) fan for circulating carrier-air in a solar distillation
system, such as a Basin-type solar distiller with a condenser, is examined experimentally at room temperature
and humidity. The effect of the installation error and the diameter of the discharge electrode on the blowing
performance are also examined. A discharge electrode consists of a thin wire, and collector electrode two
copper plates. Positive ionic wind is used in the experiments. As a result, the effect of the flow rate on total
pressure, static pressure, and efficiency based on total pressure is made clear, and the electric power
consumption is correlated to flow rate by least square method. The deviation of the discharge electrode affect
to the performance. If the discharge electrode deviates to the collector electrodes, ion current may exceed the
service current of a high voltage DC power supply. It is desired that the installation error of the electrode is
within about = 0.2 mm.
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(b) Cross sectional view of EHD fan.

Fig.1 Experimental apparatus.
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100 — 1 | B S B

L I=1.24-313E + 0.367E*

\

D=30mm |
s=30mm

lon Current /, 7;A
"
o
T

{ L i I 1 1 i 1 1
13 15 17 19 21
Applied Voltage £, kV

Q
Jry
jury

Fig.3 Relation between applied voltage and ion current.
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