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Influence of Positioned Electrode Arrangement on Heat and Mass Transfer

in Unsaturated Porous Media during an Electrohydrodynamic Process
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Abstract

This research aims to enhance heat and mass transfer in an unsaturated porous
packed bed with electrohydrodynamic drying technique. The effects of hot-air and the number
of the wire electrodes (n = 1, 3 and 4) longitudinal distance between electrodes and ground
wires (L = 1 to 6 cm) are examined. The packed bed composes of water, air, and glass bead
of 0.125 mm in diameter. High electrical voltage is applied at 15 kV. In addition, temperature
and velocity of hot air are controlled at 60°C and 0.35 m/s, respectively. Each experiment has
been investigated for 24 hours. The results show that the drying kinetics increase has been
strongly when is shorter, and n increases.
Keywords: Electrohydrodynamics (EHD), Drying process, Porous media,

Heat and mass transfer
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Condition Symbol Value
Initial moisture Min 12.52 %db
Drying temperature T 60 OC
Ambient temperature Tm 25 oC
Mean air velocity Up 0.35 m/s
Applied voltage \% 15 kV
Drying time t ~24 hr
Glass beads d 0.125
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Diameter, d (mm) Porosity, ¢ Permeability, K (mz)
0.125 ~ 0.385 ~ 841X 10 2
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