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Effects of Electrode Arrangement on Enhancement of Heat and
Mass Transfer in a Porous Material with Electrohydrodynamic
Drying Technique
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Abstract

This research aims to study the enhancement of drying efficiency in a porous material with combining
hot-air flow and high electrical voltage fields, and to explore hot-air flow behavior varied with electrode layout.
The parameters are the number of electrodes (n = 1, 3 and 4) and electrode positions respected to a ground
position (L = - 8 to 8 cm in flow direction, and H = 0 to 6 cm in normal flow direction). High electrical voltage
is applied in the range of 0 to 30 kV. Temperature and velocity of hot-air flow are controlled at 60°C and 0.35
m/s, respectively. Experimental results show that when electric fields are exposed to hot-air flow, temperature
and rate of moisture removal of porous material are rapidly increased as compared without electric fields. In
addition, either increase of the number of electrode or decrease of gap between electrode and ground wires
enhances the drying rate considerably. It is indicated from flow visualization that effect of electric fields
conducts hot-air wind to circulate above porous material. Moreover, circulating wind becomes smaller but more
violent when gap L or H decreases. Furthermore, electrode layout affects the direction and location of
circulating wind, as well as, drying efficient. With electrohydrodynamics, the rate of drying is enhanced by 1.3 -

2 times.

Keywords: electrohydrodynamics (EHD), drying process, enhancement of heat and mass transfer
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