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Effects of electrode arrangement in transverse direction on drying enhancement

utilizing the electrohydrodynamic method
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Abstract

This research is to study the enhancement of hot-air drying performance by utilizing
electrohydrodynamics (EHD). Investigating parameters are the distance between electrode and
ground wires. In experiments, four electrode wires are suspended from the upper wall of a wind
tunnel, and are moved both in normal flow (H) and flow (L) directions. While a ground wire is
installed in the cross flew direction, and is fixed a location. Distance H is tested in the range of 0
to 6 centimeters and distance L is in the range of -2 to 2 centimeters. High electrical voltage is
applied at 15 kV. Temperature and average velocity of air flow are 60 degrees Celsius and 0.33
m/s, respectively. Porous packed bed, representing a drying material composes of glass bead of
0.125 millimeters in diameter, water and air. Initial saturation (S) is set at 0.5 It is found from
results that when distance between electrode and ground wires becomes closer, drying rate and
surface temperature of packed bed rapidly increase. In addition, when H =0 cm, and L = 2 cm,
the enhancement is maximum. It is because of position of the wind circulating wind takes place

on all surfaces of packed bed. With EHD, the drying rate is increased about 1.5-3 times.

Keywords : enhancement of hot-air drying / electrohydrodynamics / distance between electrode

and ground wires
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