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Abstract

Electrohydrodynamics is used to create ionic wind to enhance the drying rate of a porous material during
hot air drying. This study experimentally investigates the effects of electrical voltage and hot-air velocity on
heat transfer and moisture removal of a porous material. In addition, the study compares the specific energy
consumption (SEC) needed to enhance the drying rate when utilizing electric fields and when increasing the hot-
air flow velocity. Air temperature is controlled at a temperature of 60 °C and a velocity in the range of 0.35-1.4
m/s. The electrical voltage is tested in the range of 0-30 kV. It is found that the electric fields induce airflow to
circulate above the material surface, causing the flow separation to be eliminated and resulting in higher rates of
heat transfer and moisture removal. The airflow velocity is noted to be proportional to the voltage employed.
With electric fields, the drying rate is improved by approximately 1.4-1.8 times. By comparing the energy
consumption, it is found that SEC of the EHD-assisted drying process is lower than when enhancing the drying
rate by increasing the airflow velocity. In addition, SEC of EHD-enhanced process is noted to be lower than that
of the process without EHD by 30-60 %. Utilizing EHD is highly effective when the moisture content in a

porous material is high.

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

consumption (SEC)
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