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Experimental Analysis of Convective Heat Transfer Enhancement and Energy

Consumption in Drying Process Utilizing Electrohydrodynamics
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Abstract

Electrohydrodynamic technique is used for enhancing the convective heat transfer on surface of
porous material in a drying process utilizing hot-air flow. This paper experimentally investigates the effects
of electrical voltage on heat transfer and moisture removal in a porous material. Temperature and velocity
of airflow are tested at 60°C and 0.35 m/s, respectively. The electrical voltage is applied in range of 0 —
30 kV. It is found that the influence of the electric field conduct airflow to circulate above the material
surface. This causes the separation flow to be eliminated, resulting in high rate of heat transfer and

moisture removal. In addition, strength of circulating flow is proportional to the increment of voltage. With
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electric fields, the drying rate is approximately improved by 1.5 — 2 (DR o eV ). From analysis, worthy of
energy usage is high when moisture content in the material is high. Moreover, the SEC of hot-air drying
process utilizing electrohydrodynamics is lower than that of conventional hot-air drying by around 40
percent.

Keywords: Electrohydrodynamics, Drying process, Heat and mass transfer enhancement, Specific energy

consumption.
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Condition Symbol Value
Glass bead d 0.125 mm
Saturation S 0.5
Drying temperature T 60 °C
Ambient temperature T, 25 °C
Mean air velocity u, 0.35 m/s
Applied voltage 74 0 - 30 kV
Drying time t 24 hr
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