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Effect of Electrode Bank Arrangement on Normalwise Vortices and Moisture

Removal of a Porous Packed Bed
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Abstract

This paper investigates the effect of electrode bank arrangement on the normalwise vortices
induced by electric fields and on the moisture of an unsaturated porous medium. In experiments, hot air
flows in a rectangular wind tunnel which has a crossection area of 30 cm x 30 cm. And inside the wind

tunnel has a packed bed which represents porous medium. The packed bed, which has a porosity of
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0.385, composes of glass beads, water, and air. Initial saturation of packed bed is 0.5. High electrical
voltage is applied at 20 kV. Hot air flow entering the test section has a temperature of GOOC and average
velocity of 0.30 m/s. Copper electrode wires are suspended from the upper wall and copper ground wires
are installed parallel to air flow direction. In this study, three parameters are considered: (1) the location
of electrode and ground wires in the normal airflow direction (2) the location of electrode row in the
airflow direction, and (3) the spacing between electrode rows.

The results show that the maximum rate of water removal is achieved when an electrode row is
at a height of E = 3 cm and ground is at a height of G = 1 cm. When electrode row is X = 0 cm which is
referred to the leading edge of packed bed, the swirling flow widely spreads over the surface of packed
bed. When two electrode rows are used, narrow spacing conducts is the vortices to be strong only in the

first half of packed bed. When the space of 11.25 cm is applied, the vortices are reconstructed and

become stronger in the latter half due to effect of the second electrode row.

Keywords: Electrohydrodynamic, Drying process, Normalwise vortex
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