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Effect of Position and Distance between Two Electrode Rows on
the Efficiency Enhancement of Hot-Air Drying Combined with

Electrohydrodynamic Flow
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Abstract

This research experimentally investigated the efficiency enhancement of hot-air drying with utilizing
high voltage electric field releasing from double electrode rows to manipulate the airstream above the surface
of porous material, thereby increasing the heat and mass transfer. The variables were the elevation of electrode
tips (€, = 3, 4, 6 cm), the longitudinal position (Ex = -3.75, 0, 3.75 cm), and the distance between the electrode
rows (Lx = 3.5 to 15 cm). In experiment, electrode wires were suspended from the upper wall of the wind
tunnel, which had a cross-sectional area of 30 cm x 30 cm, and were installed perpendicular to the air flow.
Each electrode row consists of 4 wires, while two ground wires were placed above the surface of the porous
material, parallel to the flow direction. In all cases, the electrical voltage was applied at V = 20 kV, and the
average temperature and velocity were 60°C and 0.34 m/s, respectively. Additionally, the packed bed was used
instead of the porous material, in which inside composes of air, water, and glass beads, and had an initial
saturation of St = 0.5. The drying period was 12 hours. The experimental resulted show that when the distance
between electrode rows are at Ly = 7.5 cm, the drying rate ratio (DRR) is higher than the other distances.

Additionally, when the elevation of both electrode rows is 4 cm, the DRR was high. Moreover, installing the first
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electrode row higher than the second electrode row has a trend of higher DRR. Furthermore, at £x = 0 cm, £y

= 3 and £y, = 4 cm, the DRR is maximized in this research and is equal to 4.05.

Keywords: Enhancement of hot-air drying efficiency; Electrohydrodynamic flow; Position of double electrode

rows.
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